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Striving to satisfy completely some deep- 
felt need of his fellow men, the architect 
has occasionally wedded beauty of line so 
intimately to useful function that his work 
stands a masterpiece of the builder’s art 

These architectural achievements find their 
automotive counterpart m the Lincoln In 
a comprehensive and fundamental way, 
this is a useful car It dispatches every 
function of the automobile with a bril¬ 
liance gratifying to the most exacting 
motonst 

And its beauty is so notable that it be¬ 
comes, in reality, a factor in utility The 
inseparable blending of the two makes the 
Lincoln an authentic masterpiece 
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Ball Bearings in Operation 7 Years 

Over World’s Crookedest Road, Grade 7% 


OUBJECTED to severe side thrusts and 
O making a seven per cent grade on 
“TheCrookedest Railroad m thcWorld,” 
the Hess-Bright deep groove ball bear¬ 
ings on the front truck of this car 
running up Mount Tamalpais,California, 
have been in continuous service since 
1916 The original ball bearings arc 
still in service and have never been 
removed from the truck for any cause 

The long and satisfactory service re 
ceived from this type of bearing is pri¬ 
marily due to its great accuracy, its non- 


mterrupted groove construction and the 
use of chrome alloy steel hirdencd 
uniformly throughout As a result so 
little friction exists that hearing and 
wear are negligible 

Because of their superior perform nue 
and great endurance SKP marked ball 
bearings are in extensive use on the com¬ 
mon machines of industry as well as on 
modem automobiles, railroad trims, 
huge ocean hntrs, submarines and aero 
planes Let our engineers co operate in 
solving your specific problems 


THE HESS-BRIGHT MANUFACTURING COMPANY 

Supervised by QIC^ INDUSTRIES Inc , 165 Broadway, New 'iork City 



The Highest Fxpression 
of the Bearing Principle 


Subscription prW* M oo per y*«r Entered u »«>ond-ctaM matter June 18, 1879 ml the port offiec at Nw Wk N i under (hi nrt of Marth 
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BUSWTRUCK MOTORS 

Planned, built and tested in the shops of America s leading heavy 
duty motor manufacturer, by men who have specialized on fine 
work, and created through their efforts a world wide reputation 
for advanced engineering achievements, this new Waukesha Bus 
and Truck Motor embodies a manufacturing skill and engineering 
supervision seldom found elsewhere 

Conspicuously and actively present in it are important mechanical 
refinements that have already gained for it an inestimable appreci¬ 
ation among men who know heavy duty motors 

It combines an unusual performance ability with an operating cost 
that runs exceptionally low Its reliability in maintaining these 
advantages over a broad penod is a definite certainty, assured by 
fundamental soundness in material and methods 


THE WAUKESHA MOTOR COMPANY 

WAUKESHA WISCONSIN 

The World's Foremost Builders of Bus, Truck, Tractor and Industrial Motors Exclusively 

SALES OFFICES 


1824-1825 Aeolian Bldg, 
33 W 42nd St New York 
Telephone Long*ere 5784 


503 505 Capitol Theatre Bldg, 
Madison Ave., Side Detroit 
Telephone Cadillac 4482 
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With the Editors 


T HIS 1h tin Autonmblh Numb* r \l 
UiIh lime of tlu >uir um thoughts 
turn gently—-or ratlu r, are turned ha us 
—to the subjevt of automobiles l)u ad 
vertlBementN and literature of tlu. muIoun 
automobile manufacture ir prm Inim the 
many virtues of (lull m w offering tin 
iiUtonmbih shows till of (Ja greutiuhs nt 
the automotive industry tin mw cars 
ihuiiRelvtM txilb tin ntitioNt curiosity at 
this time und until Uuy heconu quilt 
commonplace So, all In all, tin injtoino 
blit Is virj much Llie subject of tin lumr 
at this time 

F IOI l OWING a long establish*d S< ifn 
tuic American custom wc publish in 
this issue a chart of pussong* r tar and 
uiituiiertiitl vi hhlt ofiVtings for H32-* This 
chart will Ik* found on pages 42 -it and 
-id litre in tondtnstd form, will be 
found the Halit nt fat ts ugnrding the varl 
nun tjpos of jtaHHtngtr tars anti lomnar 
Dal vehhles ho that the man with a 
detlniit amount to spt nd tan shop to 
tlit best advantage 

T HEN tlari is a r<\lew of tin Bends 
and Undent lew of flit 1H24 puss* ngu 
cuts, prepaml hy oui Vuloniothi 1 ill tor 
AlUor W Rag* And n mighty flit nest 
UlJt review it is fm thr 1921 olltimgs 
lndudc an uihihiuiI uumlxi of funda 
mental innovations I Ian ilim Is i rt 
Dew of the (tiinmiili tmsitfou of motoi 
transport width must pn»\t i Hwlutlon 
to many of us Mi Ragt Ims also prt 
pnred an uithle dialing with the rilathe 
udvantngi s and im>ss| Id lilies of tin aii 
tooled and water Cooled engines which In 
q HUbJect deserving far more tonsldt ration 
tinm it has nsnlved in tlic past The 
question of lubrication and a discussion of 
the new bulloon tlies also llgurt In the 
automobile features of this issue Atltn 
tlon is calied to tin ingenious pendulum 
drive graphically dest rilied b\ our BiIHhIi 
sinlt artist, Mr S \V Uatworlhv on pugt 
18 Tills odd automobile drive Is the in 
\ontion of u well known Ihmninninn in 
vtutor residing in England Mr < on stun 
tlnesco whose rnnarkabh system of wuve- 
povver transuiiHston was (Userllwl hi these 
columns several years ago This gentle¬ 
man, it will 1 m recalled also devistsl the 
mechanism for timing a mm him gun so 
that It will shoot through the sweep of an 
airplane propeller vv IMnmt tout hlng tin 
blades HU presuil ln\(»linn is as elli 
dent us it is strnngo and it presents con 
slderable food for thought It is one of 
those subjects which must be worked out 

U NDER the tllh Traffic and the T^ivv 
we discuss the pecullarltUR of our 
motor codes and customs in vnrlouR states 
It would be a waste of tiim and valuable 
space here to outline the soilous situation 
now existing as regards highway truffle 
What with the automobile nmnufac Hirers 
steadily Increasing the output of curs we 
arc faced with n still more serious sltua 
tlon In the very near future Not only in 
the matter of tho standardization of state 
motor laws, but In the matter of highway 
fadlitles, grade crossings fern conges 
tlon, headlight glare, and other phases of 
present day motoring we have a truffle 
problem which demands immediate ntten 
tlon The SctENTiHc American therefore 
proposes, during the coming year to de¬ 
vote special attention to the attempt to 
reduce the traffic problem to Its funda 
mentals and to strike upon the best means 
of relief The present article is the open 
lng gun In this campaign 
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DIM NUIIH1 In thN is-m will bt 
■T-J bnmd i bt lli--l nt lit b <i( i m rb s esi 
tit It 11 1 lit Mni \ I r Ml ( I \ shnrl W hlle 

but U Mi 1 I t uuiMl Wulktr tin wnior 
iiuimIki of tun t tllti ilil m i rr \lvinH tut 
sfttl ttnlii^df i hi Inlhfi -stiittv slitrt 
tug ulih Up S n hi o |m n m iini pitv o lot 
ilu ItmiM in MinntMilt tin n sit urn 
iiU tliiwn lilt I tl t s with Hit on to tho 
11vir-t limiting w *tks it ( ir\ inid llitu oil 
tin tnigh v\ 1 1 1 1 tin pip. h on nut st 11 Mo 1 lie 
vjiriotjs fubrit tting sj )( ,|,s 11 1 if turn out hJI 
it i mim t of i mis i nils pipt s Irt und no 
on I m k lit 1 *H»* Mr W nlkt r < ovt n d 1 ht 
Minn ground In n stiivtv if tin stiol In 
du^trv of th d titi h it spi< in] hmiiiIh r do- 
volttl 1o tin stotl inilustrv tippturiiig In 
Ih * * nils r i f tlmt pur 

N i \l month tm UMml w< shrill imve 
st mi u thing In t 1 m ps\< bit lh id At 
the mnim ii( vv i do not know whit it will 
b< Mi Blid tins Just hud it most in Ur 
esUng four tinv psM bit ttdvuil tin \\ hk h 
lie will Gil st mm i or In 1 1 r A writs of 
fornnl sittings bv mir tonunltltH with tin 
oilier nndlum In gin < urly In DisemtMr 
and pnsoiits 11n |M)sslbUtiy thin tlurt 
intiv Ik inmigli f< *r t sti»r\ ht fort tin I <h 
ru try nuiultir hits to go p> jinss Some 
mont hs ugu \u lni]M)R< d uiMtn tlu pulx 
lislitis nt two t pot ll milking psytldt 
books- Hit hits llilrtv >tnrs of IVvthi 
nil Utsuiith und S< bum k Not zing m 
“P lnnouuin of Mult rl illzufliin —to the 
p\(i nt ot g» King n v it w t opb s from tlu m 
\Vt him Istn w iitin^ fir in ismn In 
whidi thm was no oilur pHjUik story, 
inti ml lng lo imikt t story out of those 
two yoluim s Oik or unolher of those 
posslhltlU, s will stiyt|>ly the psjdib Ilia 
t( rl tl for I t ht u try tmd Indts d It w ill be 
hihii tlmt wi nrL fortified ngulnst a tom 
]th it t ulin In tlungs pss\< Idt of three 

months dm ition 

I ^oU nur 1 dtrunrv Ihsui A story on 
tliL lonmntt of tin lotk bv Mlward 
H Smith who has wrlthn ho innny inter- 
tstin^ tniid<*s <*n thi s< ItiRi of i rimlnoi 
ogv u tmisuiiit In llu opt n air dHiillllg 
with ilu vvonthrful lift s work of Dr 
(limits S Surgent who has th* unique 
dlsilnition of 1h ing tlu only dlrtdnr of 
an Instltutbn width hits llourisiit tl under 
om riiMiiagenu nf for over fifty years hikI 
is known todtiv ns tin Arnold Arlmrdum 
n |tn*Hi nt ing i tolltslinn of WHi yurlt Men 
trots Hit pri hit ms i f tin ellv planning 
tnghitti not <>nl\ In laying out nt w rttbs 
but in u modelling old ont s (ht i m rgv of 
tlu than and wlint art (hr < haiu*es of 
liaintssing this t m rgy tonus In for u 
jtnpnlar distussion by Sir Ofivor liodge 
tlu In at of Hu earth always an interest 
ing snhjtd Is thull with in an entertain 
lng manner whit (hi Tapanew earth 
r|iuikt did to tlu buildings of Toklo la 
told In a graphh imiimi r by photographs, 
as w t II as by f \ci rpts from tlie r* [HirtH of 
\itnri(ttn mglnisrH In ehnrge of recon 
stnidbMi work Hu queer rustonis of the 
fund limit*rs of Hu I ly River New 
(iiiima an brought to ur In plrtun*H the 
lute nt an hatstlogit id dispnvt rlew in the 
hrtndi oium of Monfespan and the 
gr* nt p Meontologh al surprise In tin form 
of dinosaurs iggs unmvirtd In Mongolia 
tlu remarknhle Aim rlran dirigible Shen 
uiuloah and how It Is navigated— them* 
irt but a ft w of Hu inuny InHnsUng 
ft at arts which will go to make tin Keltru 
aiv Issm tnort varb d than * v< r And Hu 
itatr fttr th it issip tin n ivigating riHim 
of tin SJunandonh or /It 1 drawn fnnn 
lift h\ onr artist Howard V Brown 
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The Greater the Need 
the Better the Service 



This thing that we all talk about so much — 
Service — is mostly a matter of our own needs 
We want what we want when we want it If we 
get it, we call it Service 

Consider, then, for just a moment, what a 
tremendous thing it is to provide satisfactory 
Electrical Service—which must respond instantly 
to every need that the snap of a switch or the throw¬ 


ing of a controller indicates Do you have any idea 
of the problems of equipment and organization and 
technical operation that have had to be solved to 
make this instantaneous Service possible? 

Your own local light and power company, sees 
to it that you get this uninterrupted, essential 
service And the greater your needs, the better, 
and the more economical, this Service becomes 


WfcSTINGHOUSE ELECTRIC fit MANUFACTURING COMPANY Office in all Principal CitUt Repreeentativet Everywhere 
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Vpprr left Shwrtu end plans Vpptr rtffkt SU*1 rail*. 

Growth of ■tool lndnatry m United States from 1902 (dark shade) to banner year 1918 (light ahade) 


THE STORY OF STEEL —(See page 28) 
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Cars of 1924 

Some of the More Interesting Features Revealed in the New Models 

By Victor W Page*, M $ A h 


III nutomoMh as w t know It 1 < xluv Is not 
tin nsuH m (utin pi Ion of om hraln nor 
Hois mn ] »n 1 1 L< u In r ii it mU I Mpimnt oni\ 
tin IdtaN of tin Imimdinb englm ering 
ntul ^ahs oi gunl/al mil of I la hiilldois 
I la mw modi Is Iium Inhu designed h\ the 
silis md snlu ilipiHmilds lulh as uiui Ii as by tin 
Minimi i Ini. si ill md In tie final analysis taiglneers 
and design* rs nr* often suhmi\l<nr to tlx si diparl 
mints In oiganl/idloiis pUHlmlng lurgi ijimiUlths of 
i din v\ 1 1 1 1 1 1 must In laillt to unit a join In stn Ii n 
* im iii w i n^lnt i rink fiatuns i minor In looked foi 
Imihiisi tlx \ an nontvlsimi iiibuns 
w iili Ii inlaid lm|no\i (Hononn ot o|wri 
lion oi t flit h mi of tin iih i Imnlsin * nnnot 
Im usi d if pi oilti* I loti ios|s m Imuasid 
h\ tlnli nsi Soiin iiitoniolilli numufu 
tun ih him so si imdardl/i d Unit di sl^ns 
In tin usi of spa k pairs In tin usm iiihK 
that no i*al * nglm'i ring oi itninlh* skill 
Is iii 11 shii i \ and dislkmts an illsjansis! 
wlib iHl< gi Hu i studi * t sin h < nis i an 
not la inimh till to <1K* lost mw ft duns 

i Mil Ihotikh tin \atii* and plinth alltv of 
tin i nr Its* If i iiniKd h* ipnstlonid 

\utonioti\i iit^lnists do n<d lHlh\e as 
some mi pmthiM is sum l<> hunglm Hint 

tin re Ik no fm I In r ... lot liupMdimint 

In i \ Nt In/, d* slkms Jinn an mini pun Ii 
meilinnhal piohl*ms ln\n|\lng snspi nsjon 
mk'ni hnliinn oi imii * irhnnlion and 
1 unlink 1 l)H I still i 1 \ out Tot solution 
Mm h pal lent m s jik Ii and muni ihiiiiiinl 
md plnsluil i\|Hiinunts will Im dims 
sail Ik for* milomoMl* <1* slkii inn 
thoiikh If Ih will iidnmud (an Im ton 
s|(h ltd 111 its tin ill sink* s 1 la til' ah 111 
trend on thi pari of niunut it tun rs who nalh build 
tars lonlnisjid to (host who onh ass* midi Hum Is to 
In iiik oul in w md Impi om d mod* Is i m n I wool thus 
\iars Inuu p*u athik mw tinruns that lm\* mil * nkl 
ms link im i It I In ulm limn of dislktnis and i nkl 
neers is a proutssh* and lonilnmnis pionss imt tin 
M m tloll upon lh> a* tn tl i oilman id pin Hit of ini 
design Is m is ss irl l\ Hit* i mil tt n t ami spasmodh 

I In intniiiolilli of ti du\ is ioo * oinpli \ In its nns ban 
Km to h im lnsn i kiIk il tl 11 o 11 1 1 am flash of genius 
hut It has lion built up st* p lw di p IntuspiMid hv 
mam a si uiiihh and tt fi* s]i \ U w point In fore ri nl 

prokri sh was ninth It K mr Hits rt a son that Hit 

(ohinins of tin autoinotlM puss and tin 

ii mm I in^ i onms of om i iiklm ♦ l Ink sin |» 1 1* s 
Inm Iks n * nll\t m d In disc ussh ns of tin 
idianl mis and dKaihantak*s o| ft ohm s 
that nun Im n* w to tin piisiiilduv motor 
1st luil w Id* 11 in m \ t i tin h'ss ii m I* lit Ids 
toi \ to the old linn r I rt fi r pai in ulai l\ 
to Iht ltnglh\ nml soimwlmt milmonlous 
dlsi usslon nlali\( to font wlinl lirukts 
w I It h nr* In m> im ntis m w t lint tils 
Mm t letullistlons ot hemlnu mam of tin 
Naim nrkium ills win n Hi* ( Si ot< h ) \rg\ 1 
< in t iiklm * tm hi o u In d t In It us* oar tlnr 
tisn Miirs ago linn Ukitln although the 
font m rstis s|\ t \ limb i etuitroursi has 
hotn settled by tin si tu lion of the slmph t 
tip* by Hn nutJorlM of niotorfHi* who 
pun hase mu (pundity prodm th n t nrs \a 
Inm In Its plat t considt r H h n of Ha im i 
Its of the elkhr In lint tnglm <ouipnied to 
lln < Ight c\ lind* r V t\|>o It K littliik to 
ritaark in lids t o Mix tlon that Hu motoi 
Kt who is tin most ardmt pioinktmKt of 
a four < \ Under tar wldh hi owns oin Is 
Hu (list m krmluati Into tin wi\<\ limit r 


■ lass wlan Ids purso lauiutts him to takt this slop 
Hum is mu think Hint stands f*irth (Ittirh In ton 
net lion w irli pout r plant design ami thnl Is the elim 
Inntion ot Hu lwins|\ mkine tin will dt Klgmsl (Ight 
(i limit i h pi s gh* i m r\ prni that adyantngt to l>e 
dtrhtsl fimu tin k'eiitr number ot tvllnders and with 
mm h It kn compllf ntlon Tin rt tan Ih no lontroyirsy 
lx tuts n Hu sj\ ami I lit elkht its lu r* agiln htstoi> 
will m pi ill IK* If h will again Ik a mutt* i to In 
deihhd h\ s|n k* K infix i than englm dhigrmis Tin 
wilitr his tlwa\s Kin nil unit ill ul\otalt or tin six 
c > IIixh i t iiklm fnt moth inti tost < nis mid four t \limit i 


mklnoH fm low tost tais At Hn sunn Him If Ills 
means milts nr am Hun in tin fntnn tin straight 
tight will sine an nicely as uiotlu powu humus* it 
Is htlltMtl that this is tin last word in motor nil 
tngims 1 he mst of m pails will In Inil little more 
limn llml of a six (Hinder t nglnt tin hnlimt and 
lori|in oi |M>wcr appihitllon will Ih ninth suisrlnr 
lu toimer ours tin it si urn d a tm It linderKtnndlng 
that t urs Ik low Hn 000 i lass would Ih |h>wi ri <1 w II h 
four m limit r tngims and tills eomlltlon obtained for 
some Him lids u ii howt m i seyiral rnakt rs hint 
innonnetd six* Hindu tars ftir It ss than that 
oni pimnlmnt in ila r fitting tin Jump on rom|Mtlth>n 


h\ unnoiim Ing a small d\ phaeton at 'jtT'VO while 
nnothei Is ofTt ring a s|\< Hinder < lout tl tin ut $050 
In i It Ik r cast Hu buildei of four <>lindt r curs of tills 
( Iunn has something to think about and Hie motorist is 
I he gulm r He c im graduate to the sujierlor type with 
out walling fm the Income-tax retlmtlon 

It or ttnap (him nml Iru* Kn regardless of price there 
Is n*» h|M oftnglm that will ptoM- kujh ilor to or sup¬ 
plant the four t \ limit t wlun utmost ser\lcc and mini 
mum t oiriplU at Ion art the main fm tot x to t>e considt rt d 
and ik i u< Ing i nglnes Iium th inoiist rated by Increasing 
lln t on t of motoi piodut tlon and using u emintt i 
ha land d c 1 unkslmft tin four < \ limb i 
mm lie ninth to run mi\ smoothly Tin 
Int rt as< In < ost how e\t r might JtiHt mh 
wt 11 he emplmed In Imltdlng a six t y lindt i 
( nglnc as in rt fining Hit four r\ lindt r In 
muse no four c\lindt r tan gist tin om r 
lapping explosions or [kiwi r Impulses of 
Hie sK-nllmkr (nglnt while t\tn tt 
trankshafl of ordinary <1* sign without 
t oiinti i liulanct wt Iglds tan Ih used and 
siiiootlu r tunning ohi lined limn In u fmtr 
t \ Under lids explains w 1»\ m w low 
pi it id six ty limit l mrs are Ireing ofTertd 
fm IDJ4 

Many ntw features of design arc inuu 
|H>ruied In Hh I’lukard straight elghl III 
Ha motoi IIm If mi <ntlt( h new printip/c 
has Ireen worked out accomplishing It In 
t In 11 1 u tl Hu tomphle ellndnation of tin 
unhnhiiKvd fonts usually found In all Imt 
six ind twelM <\ Under motors Insieml 
*»f plating In t fTts t two four c\ Ilndei 
mot*n s t nil to t ml as In mu lie ol Itei 
sft algid t Iglds lu tin mw Packard cat a 
I\pt of crankshaft Is umsI that makes a 
i adit al tJopuriiire from pre\Ious prat tin kour trank 
pin Hirows—two at tilth end of the shaft—art set at 
right anghs fumi Hie tenttr foul throws This nifikts 
possible an inhrlotklng filing oidt r t Im I cancels Imth 
tin prtnmn and stsomlan fonts t liminaiing, It Is 
tisst rfed \ llx ii 11«in uunpUlth Pm Kurd engineers nuj 
tlnd the unluiHlad forus In an otdsir tmhin<*e motm 
tan run to more than u ton Hie Packard straight 
tight IniH n ln< h l>t>rt and '"j Inch stroke with the 
retiprmatlng huirk weighing g tl jMuindH per tvllndei 
Hu tonntsilng rods art 10 inclnm long In u four 
tvilndtr motor with corrtKpnndlng vntlahles the engl 
neeiN ha\e woiktsl out duirtH which would show thnl 
the unbalanced fonts at dtHiO revolutions 
a minute total 1471 imunds In on eight 
<\ Under V ttpe motor of conventional de¬ 
sign this same unleashed force runs up to 
„*OHO pounds while In a straight eight 
motor without Hu Packard Hpe of crank 
shaft and which him In effett two four 
cylinder motors Jointd In tandem fashion 
tnri to ond tht unh danced force reaches 
J120 |amnds 

In the case of the Ptttkard single-eight 
engine llie stsondury forces are coiicen 
trated at the center of the engine and are 
completely inutrallaed or cancelled md 
Another wn\ of ylewlng this proposition 
of perfect balance U to state that In any 
reciprocal Ing engine which Is comjiosed of 
pistons connecting rods and a crankshaft 
In order to ohtnln freedom from vibration 
If Is necessary to have the roclprcanflng 
and rotating masses In balance at nil 
limes If these conditions are fulfilled 
the engine ean bo mounted on the frullesf 
support and run nf high speed without 
experiencing nnv difficulty dne to exces 



The instrument board or the new year, as shown on one of the most popular 

eights 




\ new closed car in which cushions and rear seat are removable to provide 
luggage spare or sleeping accommodations 
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siie vibration Of all the eng]no* discussed the single 
blx twin six and single-eight with the m w *[\h trunk 
shaft alone till these miufreuiuitN 1 hi four t \ liudt r, 
dtlit ijU nder V t>|*s or (win four, iuuI usual eight 
cylinder In line or tandem four englm s all d(]*nd 
utKin being rigidly bolted to tin fraun for ubsnrpDon 
of their inherent\ibrulions Nabmillx (1 mm xlhriDons 
«ft triinHirUttwi throughout Du un and rmw consul 
t ruble annoyance to the pu^ <s|M<iallx at Du 

mmiUIhI crltinil spuds D in 1 1 dimd Dint Du single- 
sl\ twin six or new single- 
i ig'ht could be run at am i u 
speed with the englm piuiD 
uillv Heating In spun Uu re 
Ih lug no necessity for mix of 
those engines to In bulbil to 
Die frame other than to hup 
IH irt tlieir weight and tnki 
tlie driving rew tion 
As tin i diminution of nine 
\vnrs produtDon of (urs 
equiiHied with DUdxgrei V 
eight engines the < aililhu 
Company announces u ni \\ 
til** the V-03 etnlxulvlng 
the fundamental pu faction 
of the V type tKMUgm 
eight c\ Under englm lnlu r 
entlv balunced und vxilh 
major p«rtH Irnpiowil I he 
ni \\ (iigine mnrks tin prae- 
tltul accomplishment of nn 
inglnei ring feat long consld 
i red difficult of accomplish 
incut hv uuLomullu. mgl 
ms rs - the lnlu rent bulum 
lng of the ro Iprix nting 
parts of the \ tv )h eight 
tvllnder engine With this 
lnlu tent 1ml mu tin \ (id 
r* tains ami uiinlilnm all of tlu obvious and admitted 
advantages of tin short ligid < runkshaft and tinnk 
iase giving maximum ilgldilv In Da engine slim tun 
ind isnnomv of ilmssl* spat i inuphd with ldtiarto 
unknown smoothness of ojh ration lla lnlu it nr 1ml 
imu of tin tei Ipiocntlm, parts in this inglni Is the 
lesult of \ nt w an angt mint of the throws of llu* 
uanksliift Tlu four thtows oi trunks un in two 

plan* h at ilglit digits to mill illni insp ud ol all in 
ont plant as In tin (devious \ tight priutht I Imt is 
wlun vbwtd from tin md 11 tin crunkpln at tin fm 
ward tnd of tin n mkshaft hi i oiisldt u d to i om spond 
with the Hum \II on thi dial of i t lot k (In si i und 
third and fourth trankpiiis would full at Dirts nln< 
and wl\ o t lot k r< s(mh t lu Iv 

t oitijMnsateas oi cotinlerwt Ights ar< nst d and 
(lust In tombinurlon with llu in w mange nienl of 
crankshaft throws < mst tin w hoh ns** aiMx tiuil 
shaft, connuDng rods and pistons—to optiati with tin 
smoothness of n balamid HxuIhhI V\lDi this mtr 
rangtrmnt of the i rankshaft tlirows a n« v\ tiling ortitr 
has l>een established 1 la same tiring Inb rx D in main 
Mined unlfnrmiv spat ml as on ill < adlllac tight 
t \ Under t nglnes Tlu Hi ing lnb n aJ It niljil la said 
In panning Is conditioned hv tlie niigli ImIwihm the 
m limit r bloi ks and I 1m ]>ow t r Impulse s otrur rtgularh 
evtrv ipmrtet ri volution of the tiankslufl AVltli no 
otlui angle than 00 degrts s will an eight t vUnder 
A tvpt inglni hn\< n rtguhir llrlng Intelval and a uni 
form overlapping of Impulses Tin tonllnuous tlow of 


|wi\\er t hirat It r(s( U of (in < ndlllm englm is dm in u 
laigt naasuit to tlu hi fiutorn 

J la distusslon Hint obtains nlmut four w lit il brukt s 
ri minds the uiilti of an npiullv lit and euntmvtrM of 
Htvtrul v*ars ago ri lutlvi to tin advantagts of four 
wlietl diive for hmks as oppost d to utilizing oniv tlu 
itai wins Is fur tiaitlnn Hurt was no ipitsilmi nlmut 
llit ln< leased iruLitun nht ilmsl li\ supplying |hi\\i r lo 
all tom whirls disbud <»f oulv two and lu rt ag iln thi 
tuuupii of a lotomotlvi in width powt i was applied to 


si\ oi eight diiviiv w lit t Is and mi|h riot tun tion liuis 
oldaintsl w is rind is an i \ainplt of wh\ trucks would 
hi I s U i i if ill w lus Is win drhin \ * i v tomimlng 
itgiimi ills wtn tdv meed and foui wlnsldilvi trmks 
did all umiuit r of slants to show Mu ir supi i iorltv om i 
tlios* inipluxin^ llu molt t on\t nl iotial sxsPm of dtlxo 
^it Hurt nt no uioit niaktis of lout whetldrlvm 
tiutks now thin Mum wi it thin rids of miuim f" 
mu I ms i m si (la Pun w In i I ill 1 v 4 w is found to 1 h im 
prmtical In uiv opinh n (la it isi»n w is that two 
wins IdilM trmks win nhspiati In ‘ft jh i mil nf tin 
plaits win it hmks (otihl 1 m usi d ad\ ml i isaisix and 
llu ^rtalii mi i lialdt il i omplh at ion of font wlnsidilxt 
mUffafid ig ilnsr (fs g» m i il adoption di spin its pi mil 
supi l hn i i x as a na ms of sm m ing ]iositi < Mu tion 
1 hi sirmtllon is sum uli il th< shiik In mi mind 
wlari foui x\ lus I la tki s nt lonurmd No oni will 
<|tiis(lon tlu (at t that om tart stop i <ai quit ki i b\ 
s(op[ilng n*t itlon of all w lut Is than If onlx two wins Is 
an hi dti( Vl (In sum that no om < tn aigm jiistlx 
th it foui vvlit 1 1 la iki s do not involxt udd« d meilianliul 
i omplh arion In in ilmnlt «oiuplit altsl nm liimKm 
I illU fault tan Ik liaind with a will dtsigntd two 
xx Jus 1 hiaking w sfi m il ]| Is k* i>l in aMusInant Tin 
riasnn txxiexxlusl hi iki s liaxt piovin inadispj ilt in 
sojiit nisi s |s Imkjiusi Mh di hJcii was no? all Mint nudd 
l»e dt'slit d or In t uilst ndjusiuunts wi rt mn-hsttil \\h> 
nnxoni xx ill e\|Kst tin motorist or mis hand who now 
mglists u twowlatl iiiding uxsteni lath ns it girds 
adjustment and tondlti a of hr ikt linln^" to U anx 


inori nn\lou'* about a svsttm inxoKlng twici tlie work 
Im < him |i Ins (vviit as uialix |>uitK Is IhxoUiI uiv rta 
soni |m w \ i s | tn \\ i i1 1 r doi s Hot (pit st Ion tlu d \ 1 h 

ibilltx ot iis|n n lour wlus 1 bialtson e\|xnsl\< luavx 
>nd f i^l i ns but Mom a numl* i t» f vears of shiv Its 
slat hm i v pi i li n< i In d< i s put si | on if llux will xx ot l 
mil umli i a l tin i min h ns of ntgltst and < vim m!»um 
1 h it c la ip mil light * us rts \ Lxi 11 a motorist \\ lio 
m^lisw 1o Milan it* Hn lit uiiu ]ioints of Ids rh iss|s 
i ilk P lisp hi <» t h < pi opt 1 1\ In IhiUsI ami t \ i it forgi ts 
to put oil In llu i ngim oi 
xx 111 i In t la r ulln I a ( innol 
M\ un si 11 (< h o| tin Imagl 
union la pit l un (I gi \ lag 
foui la ( ki s i la at P nt Ion la 
llOXX fo| g» Is to gi\ \ to t xx o 
Ma xx i id i i om isii-s | Mh 
point ! h it I ta hi aki s will 
I mu Don pmpt i lx If Da x an 
maim ma <1 is t la x should 
Im and h< agre« s w ifh Du 
disjgnir xx lm has s|wni 
main xxt trx hours mi r Die 
ih lifting hoard [Mrftstlhg Da 
font wheel bra ki MSftm Dud 
works hi w t II umh r li^Kl an<l 
Iji load demonsiratlons that 
Da s\ >( t ni ( oultl mu Im i \ 
justtd to wmk well if nt g 
h < It il Dm ( innot put t ngl 
ms ling la ilns Into llu laud 
t Imt id dan s its hnl< al <h tall 
Vs ( i ox i i l h x t laud said 
Ills i cornlli Ion and imt a 
tlaorx that i onfronts us If 
Toui wins 1 Mi ak< s 11 < 1 1 x i Da 
dli lit ion the n tm l Its d< 
si i xt Da \ xx III glxi satlsfm 
t loll but I \x o \\ 1 km l la iki s 
w ork wt II until i l la s ma 
<omlit|oiis 1 la fm I tint a Dullm in < u his txxdxi 
pairs of Inakt shin s is nol i io^h il aigmia nt to \|s t pa 
tin pm [lost of pi o\ in^ Dt it an uiPaMolilh should have 
foui st i s of la ikmg ih minis oia in i ah xx las 1 in 
addition to a tiansmlssMn Ml ikt and Da aMililx to 
list i la ingha is a Mi aki on ottaslons 

flu u is no 11 nt si ion but Did four w hot I br ikt s hnw 
i lUgiil Da inoioi ui^ puldic ^ fata x and Da x iiave bts n 
ImliiMl xx illi <h ligld b\ nnydilpd and highway autlmi 
i(S«s who nall/t tla in di\ aiiilitilH it suiting from 
timtliddi In iking sxsjtms JTieri Is ima h lo Im said 
on Im tli sidis smut mnltrs me \tr\ mDiusiastk 
about tla Murwlasl la il i s but ipialllx tlalrildldl 
si ism M\ Da i imloiiaix ldxiis to Dio putt hast r (Imt 
llaiis is ila onlx [a alluil mmhii ill Du ollats nt u 
"it 111 did i dilution Sona inori r oust rviillit car 
MuMdii" luildsh Mam at tvtia tost if Da ]»un lulst r 
dfspi" xxlnh of la i in muf a Dm rs nr ordi t fo lit < on 
sisPnt In Dull aihoimx of Da Innovation etpllii ail 
Daii < ns xxIDt four w hi < I hrak* s tun (o light four 
t x limit r i ns wla it tla t xx o xx las I hrakt s haxt iiIwiixh 
pioxid |o )m idispudi In Da (uist 

I mix mil i i mixtMallng four w lasl braki^s makes 
pioxMiin to jaixinf lot king of Da fionr xxlasls xxlan 
tla Inal irt ipplM d on an omit of Da danger If a 
t ipidix mining tar was siopjMil smith nh nt a Dine 
xx la ii tla \\ la its xxiit sxx utg iraaal In tla stts ring 
nailindsui in imimlin*, tmxis suppose wmit ignorant 
motor! t oi ppifimin nib is lids ndjnslimnt ufitr the 
till h avt s llu fat Pm \ so Dub llu hrikt^s do hak? 



yii>«illn«0(. N* LI 
naA**0 IN (NTCPNM MOTT (| 0' 41AM 


/ /( Cut nway viexv of the <ndrc PanHmotMiim showlntr bus ul) geai* mi ronntiindy in in* «h ( ji/a i nuht Thi sluiusi 
nhaft unit the k*y with trim nhm\ n in phunt in I out t rtyht I h« lulhn f thi ki> wh n ill nn 1 wh n nl v, nk 

Details of the new “(raffle* transmission, which shifts with (he famdinr motions* but without any 

meshing of moving gears 



Typical interior* of some of the fine car# of the new year indicating the efforts heing made toward Htill gnaler comfort and convenience 
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The eight cylinder in line engine is not quite ho long and lean in appearance 
uh itM name might indicate 


1 ml* r Hits* t omtltlohM tin advisiiMlltx of using tli< 
brakis on tin limit wins Is |m |imI\ ojm n to function 
Sii|)|him tin iih r Imnlsm I 
<h signed 11ntt it Is liiijumNihlt 
to lot k tin fiont win* In mid 
onlx I In it nt \\ Ins K ( mi lx 
looked b\ t In f>rnk* s * Tin 
lutlk of (lit w m K is t In n 
done bx Hr usual lotm "t 
rt nr \\Ins I hr ikt tin otln rs 
on tin fi out iri supplied 
onlx iih n |h>1 111 ol salts talk 
Ah long ns tin ibilltx lo 
alts r a t ir d* pi mis < n I la 
rolling moth n nt tin fi ill 
wins Ik slopping this motion nhsohil* lx must imxltahlx 
maht tin t in dl!li< nlt to i mil rol 

'I hi piolih ins hnolwtl In four whe* 1 brake d* signs 
art nuinlfold although not <|iiiti so innnifist —*<» tin 
Imnnii Tin na i« adding of mn»llni puli of brakisin 
Hit front win eh dots not miiMHiKi a woikahlt four 
wlntlhinkt s\ i in I lad t h il Ihs n 1 1 lit Hie Hist auto 
inohlH t\ti hum l« woultl pioliahh haw had hrnkts mi 
nil tour wins Is foi It is a iiintli i of common know It dg* 
that railway t irs, foi < xmnplt hint hriktw t>n nil 
wheels In an aiitoiuoliih wt hint mum piohUmsiliat 
do not at 1st in (In building of am ollnr vrhhh ind 
Hum an dm to tin fmllltx and t ast with width It 
must ht sits ml mil nn\ klntl of road Mirfuu lor 
* xumplt mu woultl sa\ (hat If (In strain on tin wilts N 
win equalizes! ho Hint tin prtHsim Intwttn Ha sins 
nnd Hit diiiiuwtu prods* Iv the same on t nt h, a ]« rfts t 
four w Ins I hrukt shoultl result 

Not nt nil ’ It Is not so simple uh Hint In the llrst 
place the braking * tl*** t must lintlx pH < hi l\ Hu saim 
tm faint ns on itai whirls I ht tui must iiIhiiw have 
sits ran win whhh Is to sux tin front wins In imiHl 
continue to “roll —in xer hn k—undt r an\ < 1 rt uni 
Ktnrnts Niltlioi Is It tit slrnldt tift nurse Hint tin rt nr 
who Is hs k Hut no hrnkts haw twr wl lasn lmidt 
Hint n dil\tr tmild not under eert iln t Imitnstnnees 
1m k If In applied tin m qubklx enough and with sttfll 
thm forts* To itndtr Impossible the finking of the 
front wlusls tin strdn lHiw*H*n front nnd rt nr nuist lie 
diflt rt lit lalt d 

One of tin most artlmt protagonists of four wins 1 
braking sistuns nptiutul h\ nuthnnhnl means Is the 
Hit kt nlmt kt r ( ompntn who wtr* among tin first to 
ntin >iin<( tin list uf tItlw tspiipimnt In tin TCI* ken 
hat kt r s\s|un this Is at t ompllsli* tl h\ dlfTtrent degrees 
tif lew ragt ew rh tl from Ur fool h w r to fmnt and 
rtnr Of roars* tin It ft wlusls both fiont and rear 
must 1 h equalized with regald to tin right no mm to 
tHke cure tif llu ilUTtniiu In trattlon undt r different 
conditions This ha-s alw i\s l**en done In flu 1th ken 
Imt ker with tlu most approxtd tv|»e of equall/tr—the 
ill IT* rt ntlal m ar t>ix 

Vntdlier tilfT* n ntlal <s|uall/t r noxx u< complisltes Hit 
name purpose for the front wins Is and It h Inttrostlng 
to not* the mat wti) In width lids has lasn xxorked 
out 1 he dlfftrentlal meehanlstn N contained In the 
huh of tin hiakt iHslalltself in iking mit of Hit neatest 
IUHtallaHoiis the w rltt r haw xt t Kts n 1 tin tin \ still had 
nnotlw r and more dlflUult prohh in out xx hh li ft w 
buroitean engineers have so far smtcstfisl In solving 


volvlng drum Into which water could enter, if driving 
through a deep puddle or stream, although centrifugal 
force of the revolving drum makes this Impossible 
under ordinary conditions To provide against each 
unusual happening, holes have been drilled around the 
drum to permit any moisture to leak out In fact It 
xxould bo thrown out h) centrifugal force Them* holes 
serve another \aluable purpose The> are countersunk 
on the inside no there are no rough edges to catch the 
trillion which constitutes the brake lining, and they 
ltermft the uir to escape when brakes are applied, so 
that the contact between the shoe and the drum Is 
uniform and poHitlve win reus in the ordinary brake 
air junkets are liable to form and prevent efficient 
braking 

\dJUNtment8 on Rlckonbac ker four wheel brakes ha\e 
been developed to the i>olnt where It Is claimed to l>e 
mfunlly easier to urijuxt the four—and It can be done 
In less time—than the ordinary type can be adjusted on 
the two nar wheelH A plain monkey wrench U the 
only tool necessary Hml a one-sixth turn of one adjust 
ing nut on each brake One fierson tan do U and 
without soiling his hands or sleeve If “one notch’ 
on each Is not sufffilent another notch will Invariably 
compensate for any nrdlnnrj degree of wear since the 
last adjustment The illustration shows the device by 
which this Is accomplished 

The brake-shoe anchorage consists of a split sleeve, 

I he Inner surfaces of which ea*h huve one variable- 
depth slot Wedges fit Into the*** slots As tho wedges 
are drawn In by the turning of tin adjusting nut the 
split slecx* expands against Hie brake shoes forcing 
tlu m apart Ihereb) achieving the desired result of 
adjustment foi xx* ar Nnt< lies arc* milled In tho threaded 
section of the adjustment nut and a steel ball, bold In 
place l»v a spring snaps Into inch slot as the nut In 
turned As there are six of these slots the ball will 
snup into plan six tlims in one full revolution The 
’feel of this operation renders it ridiculously simple 
for nnxone to adjust Huse hrnkts 0*>ntrury to usual 
prut the, tlu pull nuls an never touched except when 
assembling Hie brake at Hie factory or when a new 
lining N IkI n^ Installed In the servfie station Then 
the expanding wedge Is backed all the way oil ami 
the rods ndjusttd to meet the new condition, after 
width the onl> adjustment 
net i ssarx Is that above do- 
scrlb* tl 

Klrkenbackcr engineer* in 
slst that the life of brake lin 
mgs Is tncreftwsl nwinv fold 
xx hen Hr broking s*-rvlt*e Is 
distributed over four that the 
tar will rim fullv tin Ilium nn 
nmn> miles between adjust 
rmnts that tires wear longer 
that Mt ra In on brakes and 
exerv other part tif Hie car is 
lews luxuust* of the dlstrlbu 
Hon of these stresses over two 
axles Instead of one anti over 
four springs and four wheels 
InsUud of two Wlille to the 
lax man It would appear that 
these engineers insist that 
vuHilv greater results are mhhved than would appear 
on the surface, their < (intentions nre reasonable because 



Side sectional view of new V-type eight, showing new compensated crankshaft, 
single camshaft with 16 cams and other new features 


Of course, four whet 1 brakes 
would bo of little use If they 
did not operate just as well 
when turning, for In emergen 

< lee the quick thinking driver 
uses Ids ste* ring w heel as well 
uh ids brakes to avoid collision 
Obvious)) both must work 
perfectly and ahov* all, the 
brakes must not Interfere xvlth 
Hie steering As an extra pre- 

< uitton ugulnst the possibility 
of locking lbe front wheels 
when turning tht brakes are 
so designed that as the wheels 
assume the turning angle tJiey 
piactlcnllv let go In driving 
this actually gives the driver 
letter control of bln <nr 

rtrukes nre all of the inter¬ 
nal expanding txi** and, of 
nmrse, the Hhoes are in two 
equal halves or segments The 
fabric surface of one segment 
will frequently wear more 
than thut of Its twin This 
must la^ constunll) and auto- 
mutlfallv *‘oni|s*nsated for In 
tlie Itickenbuckcr car Is u 
diamond shaiied shifting block 
whhh autoinaHcallx actniunio- 
iInt< h 11mi If to Hi* dlfieume In thickness of the brake 
lining and exerts pre* Inelx the Hume piessur* on oppn- 



(Inusually heavy eight throw crankshaft for straight eight 



The balanced crankshaft of a new V-eight, with cranks in two planes instead of 
one This shaft is shown assembled in its engine in the next view 


Kite h10**h of the drum Another Mtth point Imt a v*rv 
Important on* this uuloninti* equalizing l>hx k as well 
as Hi* * am llxelf is fn*etx 
luhrlcnt«d from the drip oil 
which comes down from the 
steering spindle all *>r which 
ur* enclosed so that onlx one 
oiling |H»lut is netessurx to 
provide all thes* purts with 
* (instant lubrication Tlu 


front hrake-Hlmfts, mi the 
outer end of xxhlch Is tin turn 
above d<s*rlbed are neatly 
(onteuled In liottNlngs Integral 
with th* front nxl* forging 
and from Hie iMilnt vvlur* it 
l*a\**s tlie nxle t*i tlu |xHnt 
w here It t liters the w he* I it is 
* maned In a water and dust 
proof iHKit whldi Ih pat ked 
with grease This InOgrnl 
housing also serves to r*ln 
force the axle Ht th* point 
where the extra torque stress 
oi the front brakes e\* rts 
gr**atest tffort 

InuHtnuch as the drum must 
Ik free to revolve of course 
theie is a slight clearance be 
tween the outer edge of the 
brake anchor-disc and the re- 
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of the fact that there to letw preeeure per Bquare Inch 
of braking surface, \qhh friction [*r wjuart Inch, 
therefore leas heat generated, am) the heat always 
remaining at a much lower degree, rudlatem ana It faster 
Letw ndjuirtment range to needed with this t\|M? of 
brakes, although in the Kl< ken barker dwlgn more 
range to provided 

Tht life of the brakes »s well as their elhelHicv Is 
very gieatly enhanced by the fm t that tht drums are 
accurately machined, which distributes Hit friction 
evenly over the entire suriucc of the linings and drums 
By the method of anchoring and adjusting the shoes 
are ulways concentric with tht drums so that the wtar 
is absolutely uniform In fat l the dilver could weur 
his linings waftr thin and si 111 they would oja rntt as 
well ns when new The aitrugt ItraU shoe wears like 
u shoe on tines fernt—in one or two places—whereas the 
Klckenbacktr shoe <annul hut weui evonlj all Hroimd 
Another Interesting claim N that while theoretic ally the 
same amount of foot prossuie should he ncsessary to 
accomplish the same result with four wheel brakes as 
with two, eijterience proves that It rmpilres consider 
ably less than half as math Also, that while llicor 
etlcallv Hguln a <nr of given wtdphf should stop within 
half the distance It rcnll> stops In less than half If Hit 
driver w> denim* In a word less than half tin [ires 
kuiv of the foot Hto[»s the car In tin smut distance as 
with two wiles 1 brakes while the same exertion stops It 
In Hhh than half the distant e 
V All engineers who fa\or four when 1 hi tikes do not 
agree on the details of construction and application an\ 
more than the > do on other points of automobile design 
Tim Buie k tars are pro\Jded 
with external <x>nxtrhting 
bund brakes but most cars 
employ Intc mid expanding 
hands or cam separatetl shea 
hi akes In the lMmsuitorg 
car which emtoidles a mini 
tor of Interesting engine* i 
Ing features Including an 
execlient straight tight «n 
gtne design the four w hee I 
brakes are nett an innovation 
Inusnuie h as they huu hex n 
pmvided on stock models for 
some time In this e nr the 
Internal brakes are actuated 
lie (Inutile ally this mi thud 
ulso providing for (xuiijMnsn 
Hon or oquull/nHon without 
rat*chunlcal linkage A mas 
ter eyllnder Is mminti d on 

the trunsinlsslein ease, the brake pedal being attached 
to a plsion rod which fom s oil out of the <\Under 
through pipes running to brakcmi*ndlng e flinders at 
the wheels. A reservoir mounted adjacent to ihc hr ike 
c> Under insures that it w HI alw uvs to fllle d with lleiuld 


Several other makers have 
announced h> draullcull> ojh 
erated brakes for the coming 
se«Bon but most brakes are 
o[)criitecl b> the usual me 
clmnlcal linkage 

On< of the most Improved 
ami dtoHml mechankal fc i 
ture^s of the \tur is (In 
mult iple-dlw self adjust ing 
eluteli rut nth announced b\ 
tlie ( ole 1 or some time ( oh 
engines, rs have concent rated 
their efforts tin the develop 
mint of a elute h Hud would 
give 1 case tn (In' shifting of 
gtuis as well us sihmx 
width Is considered tine of 
the outstanding attribute x of 
a tiner motor car Id's 
clutches have ton n usexi in 
motor t ar |m>vw i plant fur 
j e ars anti « sse ntl il!\ l la \ 
have not changed In Hair 
const rut t ion oi ojk i nt Ing t 111 
cienev slnex their liucptloii 
Tin new < lute h Is an ehvenplare iiiultlpli dis ( and 
nol a single plate tvi h \nn>ng the Baiuns Hint maki 
It stand oat ims lianle nlh to Hist the »limlnul ion of 
an> tellelenev to olutte i giah tir distort Ihto to don* 
by the use ot s|xxlal slot I sloe k and spm i il uiilhng 
process In making the plate s And In addition tn Hits 





A mw self*justing multiple-tUse dutch using pistes 
with woren corded fabric 


/«/( Rickrnbacl * r ( i >»fp» and rifjht Cmhtlur 

Three views of the front-wheel members of two mechanically operated four wheel braking systems 

a sex find point of mmltv Is the cnnxti luimu ol Hit 
fibtlc friction plates Tiistuid of builtlin ii|K»n a [date 
of solid taluk e oiit|H»-h Ion or ihtling lla Idnh on 1o 
the fate of Hie sk e I pi »te a eoiehd fahi a has tos n 
woven Into tin pink ilse It Tills s|Mtlil (omhinillon 
fabiii iiml Uo I plat* Is* him: of its Inkgiil mnsiim 
lion absolute lv i»stots Hit di Ic rlorat Ing foiees that 
hive In the [msi ptiMiitid tin highest * HI* h m v hi 
(lllh h ope i ltlon I Ins m w ennstiiatbm w ill i llmln tl* 
lla t rouble s of f dale ilppi doff the plati tlnoiuhstiiin 
or the solid fihih pi Hi s broken unde i Mu strdn and 
pull o| the pi His ria Initurc that miles the < lute h 
m If adjusting imia s fiom lla six ioil sjh lngs lint k*x p 
i In plait single logit to i at all Units Vs Ha fabric 
vveais Hid spun is <n ilitf helve tell lla pi lit s Hast 
Killings take up the plnv keeping tin taluk pieced 
llghilv ugaliisl Hi* s|*il| l it* s w hie h ft atm t howtvei 
six ins to to shnrexl In almost all spi Ing t olUiolh d frit 
t Ion < lute la > 

On lla new < bundle i e us urn llnels a ge ir si I ton 
s| | Ue Hon e if the i emsl till Im sh t V pt tint to i e inlnlse (1 l 
of the gi ar to»\ foi aa 1 1 v list d on I hi IN i ks|i I n t u s i 
New 1 nglnnd jnodmt Hint onl> plume is in Ha Inelnsln 
will reeall The pilnelph is a prnelhal nnt and of 
< our si to u gri at Impi o\t im nt ov i r Hu t arllt l form of 
sliding kt \ engage me nl Ihc new const rm thm to 

e lenrlv Dulllntd In Ha aeioiupunvlng illusii itlons Tin 
big aelvantage to that sped changes tan to made In 
either dlrexlion and wllli i tpial fa< 1111 v and it anv sjnd 
of car and tnglm and Ha hhHumI of ojm ration N mu h 
that the motorist doeN not have to barn to manipulate 
It—the lever shift to Hip »* him ns with inv sliding g* h 
stt ojieratlng <m the wlietm principle 

The lllust ral Ion shows Hu f handle i transmission till 
uwav to reveal the shifts and gears Noti the sedldltv 
of the luvniit and tin sturdiness of tin giars Note 
also that In central It follows the lavemt of tlm ordi 
nun transmission In tin ohl fnxldonul geurs*t giars 
were changed bv slldlito the goal wheels along th* 
driven shaft which was shiltexl so that the gears must 
alvvnvs revolve wllh tin shaft Tn Hio ntw tr insmlsslon 
the shaft to free to involve within the gears width 
however, do not slide hack and forth Thov rtmnln In 


Note tubular fruit fix! li% l mu In. I oil* -Inn. C nmcltin xmi liU *_ncljKur of l rukett doubt 
Bleep'll for nU'trmtf nrm n< At llu lift x sh wn tin nmuT i t\!uu1 i f r <») cmli n of lh© 
brakoH m unit til on tranumis iun with huiki li<iuid nnn >1 i m nnt* <1 < utsH* 

Typical hydraulic front wheel brake showing wheel installation mid reservoir 


mesh wllh Hm ii i oi t t s|tMiidin n ge iis Jim as llu mil 
slant Jm ■*>h „* ii e>f Ha sliding gear 1 1 amend sahib alwavs 
limilmd in im «li tuinin^ tla tiimtiishilt Tlu slid 
In^. k* \s an vtotbh (o Hi* It fl oT Hit gtais and llu 
I oi ks ihil slldt I linn Winn it to di sti i d to t ngage anv 

p 111 Ii ill ir g< h llu ^Iiinlng It \t t to mov* d To tht 
dt sjrt d pos]1 1 ai I Ids < aasin, 
t In In i\ v kt \ s show n In ihc 
sin iIN i \li \\s ill the i l H liI to 
slide in l In de t p gi oov t s lit 
tin slm H \\ Inn all gt ars ur< 
In m un il the In n\ \ lugs on 
I In t into of i In k» \ s lh w lioll v 
w f I hm 1 1 n It* in Ing rings 
u I uni w id* h Ha gt ui » uns 
w fn n sliding Tw o of Hu se 

I livs S||j,|„,l 1 enll gl Ml 

W In n lln kev k irt sldfle d 
tin v move t h ai of tin si 
rings and w Iun t It ai roe k 
I In la a\ \ lugs out into I hr 
dt t p non lu s < ut In tlu Ink r 
ntl die umft mid of the 
gt ai s I la kt \ s un to mid 
I » i o< k fullv Into plu< t he- 

t lust t In it I ion of t la ^e ai s 

lla nisi Im s lams tin kt vs 
into (Inn pi ope i jkisiihn Nop Hint tin ge n Is Iih kt el 

to l ht shall si i 1 1 1 it 1 1 i in not it v oh e In t Ii ht i dl i e e I Ion 

lliiis t limin ilili>. h n klasli When the I t v s 111 engaged 
tin \ t milol mm I larlln i to In^ rtstiaimd hv the In avv 
to ii ing tings 

Vn din i Jnnov a l ion l lial his icn im d ju nth il appli 

< ilion on tlu VppM'.oh i a i ^ i> i iii* e hauit d ge tr slnft 

in wide Ii ill h <nd * |« t tth n i I i g* n sldfiln^ 1* \* i |s 
t 11 in I no 1 1 d i \< i pi toi i ■vin ill ] at se I is I ion < limgi si»sm 1 
l* v t i on 1 * p ot Hu vv he t I vv I ii* 1 1 e all la o|m i ik d hv (In 
pitssnii ol lln llu^.i i oi Hmml) lln u In it gt at 
shifting i i I is In ip t el to llu tiinshitoslon Im low the 
llooi and out <d stolii lln opt l ikon i-> slmplhlty 

Itself Hn 'Mhtlol level to moved k lln eh'xin d |n»s|t ion 
alld [tushliig mif (he t filh fi la tin usiiil in imn i sldllS 
the gt ii'' I Ids s^uin pi i v hit s a th m I roni eom- 
p it llm n I Hoot is th, r* im no It v t i - 1< > ill 1 1 t fn e oven 
in i slujii digiee v\llli the tointiit i I Hn tHeupunto 
Flo achanl tot ol Hit | u * I* * H mi pi in* Iph Is 1 h it 
wldlt Hn e II is lie In opi i iiml In oin s|M*d si\ lilgh 
tor t x unpin— It is [lossildi |o s( | tin siPmhi |e vt r to 
llu noh Ii indie iilii^ mo nd s|Mid mid on the nt xt 
ill mount d lln * lute h P* 1 In I lln ge ir is lukundh ill\ 
shitted hv pos| 1 1\, nu • limii* n I naans without the 
nioroi tot s t i knu Ills bunds I Mini tin sk i ring w lies I 

No discussion of in u 1< ntiiM s nt 11 lot ot i ars woiilel 
be (ompleM without In It t mention ol low priNsuu nu r 
sj/e ot h i lb Min Hus os Hn v an * 1 1 It d Tin most 
issintlil k 1 1 nt t of Ho hilloon low pressure llrt is 
Hn t im 1 1 hai I n„ * IT* < t It gi vt s 1 1n mio hint vv In il on l muh 
ro ids It lias tos n found hv m iiiv e\|Milments Hi it 
vv he n elriv Ing ai a v * n imigli ni^hw i\ with main 

< Ina k tod. -v the * ii to gi\«n a kind of lolling t ITe * I 
[lisle id of Jolts dial an mi* omf* rtahle to passe ngi is 
and Inlmloiis t<» tin e ir (H touisi Hu ups and downs 
nf tin in nl me sill] then and tin <nr got s up and 
down with Hit m 1ml evervthing to nisliinmil so Hi it 
there art no shiip shocks md (oils and earn d(x»s not 
have to watch the rout or put Ills lwalv In a tense * on 
dlt loll to get our tlu tough [times nor he w nrrtod atomt 
Im (ng tossed up from Hie seat 1 urlhe rrnore the driver 
dot s not him to pie k emt ill the gmul i>latx h Id a 

(( ovftnuf it on pittif b6) 
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[Ill III N no <h on oink problem of fruiter 
hawk Importance today than tlie unifying 
of all mt ms of trmiK(MirLulhm Into one 
sy iiiputlic t It NVHttin '1 he urgent necessity 
of moving |ks> pi* and inati rials with the 
Utmost t\| h diem v and e<ommiy his direct 
and obvious bulling uiMm tin progiess ol tin umniry 
(Ilium tally Industi tally and (omnnniilly mid thue- 
fore upon tin mst of Ihin* guiiiallv Mgnltlrant 
pH sent day dt vclopimnts In transportation art finding 
unmistakably towards In iti r * oordlnullon and coopt r 
aMoti Istwisn the four main units stt mi raids tits trie 
railway ships and motor vchiclis On I of tin confu 
Hion and filitkm of tin pisi an onb rly hvsUiu In lieing 
gradually istublNhid to tin ilimltmlion of wasteful 
methods and dcsmnilvi comp< titlon It K hojiod lliat 
in the mar fnl art wi will n<h a mu tin in (Ills lit Id 

I he outstanding fat lor in tin linking of railways 
highway h and waterways Is, of tmirse tin rapidly 
t xpandtng uho of motor w lift It s Hull and watti tar 
rlers are of antitnt origin the amazing growth of flit 
motor industry has taltn plan in Unit limn thin a 
hum** “f vtnr* and only within tin last ft \\ stars have 
trucks and hosts taktn tin ir iierimimnl platt as osstn 
Hal transportation units \*t in tint short spact of 
time a great Itgion of trucks has bttn and forth on Its 
lulHslon of tairvlng tin products of tit hi and fori st and 
mint to raltssay platfoiniM and dot ks and fat (orb's and 
eventually to shirts and honas an lmniuis tits t of 
hast** and tuvleahs has gtvm Its tontrlbutlon tt» tin 
tusk of moving millions of 
|h rsons w f t Idn t lilt s and Im 
tween eoinmtmiih h stipple* 
inditing and exltntilng tin 
Korvht of rail and Inland 
water lints J lit (oo|xni 
tlon of i allw ay t ompnnk'S 
has 11 mi It t <1 In t la dt vi lop- 
uunt of a spin tul fonu of 
motor vt lilt It ail iph d to use 
tilt mill outl i Ighl of w ay 

Tin numh! r of motor \e- 
hit It n of all kinds in the 
country lias now inithtd 
]1 1 10 114 w hlli prodm Mon 
last ytar ri aclietl „ UT1>000 
an advunct of 11 |h r c*nt 
over the prtvlous \tar Tin 
suburban us* of uirs and 
motor trmks Is an example 
Around our big clth s art 
areiiH of laud used bv liomt 
stsktis \\ ItlmuL moloi vt hit 1< s only land w lihln walk 
tug dlstame of a rullioml station has Iks n rtndlh 
a\allablt Milh tin mohu vtldrle Midi slutlou Imh omes 
a tenter for home dtvt lopmtnt for a i idlus of st viral 
miles I/*»ng Isbmd a part of the mm In Ihe Nt w 
\ ork Metropolitan Dish let illustrates this point In 
1017 then w*rt II s<)0 motor * irs In suburban * ountlea 
of tills Island and tht rt wt ri TO 7‘>b iXkl passe ngt r fares 
mi tin railroads serving Hit kiiltnrv In 1 r >JM? tin re 
wtrt -11 000 tars and th* railroad pissingtr total had 
gioun to 7‘MIT>0(MH) In tin saim pt i lod motor t links 
Imriastd fimn 1 ISJ to 100O0 and Ha fn Iglit tarrhd 
by tin r ilIroatls advanced fiom TJ71000 to OOJMMK) 
ions l la rt im\t Imh n s*.\*rnl thousand nt w dwellings 
pi r v* tr cohnIju ted In lids itgion 11)22 m I t raw 
mark w lilt - l Ihi 

1h* lull 11 ni s nr* not having it to prival* Individuals 

1 0 dlM o\» i t la ndv iniagt s t lml m n Ik old aim d 
through d* vi l< ping h niton Ink ndv* l\ l>\ us* of tin 
m 'to) vt lib It I i rtv l ilhoaiN m lining tl mgtd w heel 
niotoi Ihinn ( »n Unit -hoi t thus Tin Vim rh in short 
I Im It iflioad \s-oi 1 it Ion llnds I hat in in\ lint s tijs rate 
thcsi bus* - ut i owl of iioin 10 in _►*> cuiti a mlti 
Im hiding til tliai^,*- as lotnpiiiid with tht < <>sl of b r > 

11 m n to 'M no to tla tall llm m tin ojieratlon of -team 
trains Mlnrc only i mu *i tv\o»u irain N Ueothd on 
Ma n| a *i I lim mull th* Naylitg in (la use of the gasoline 
eai K obvious 

r \ Ik motoi irahiNti v now In In tla h gist iti\i ]w i I<mJ 
id its dt vi lupinem u (lnml of 1 i\y n and piopostM mi as 
in os u In (ing to tla i* mil it ion ol t la s* modi in * ari h rs 
if tht highway liis f lio\wd In tin w iki of tin lr 
w I d« r nMMraMon and h-J-hiMw hupp* rs in (\on state 
tia\i Ihhm )n ii nix d with llnusnmis ol idlls Without 
(|tiisiion liar* has Im * n sonu wU* Iiglslation < muted 
with Ma y ft w of ptotnotlng and un mi racing this n< wt st 
of dam im I u Nt i It s It In til < w is* (* rt dn t hit tla re 


lutw been passed many lawn deHtruetiveh ristiictlve 
Whlh wi ait long pa**t tliedavs when i man carrying 
a red Mag walked alttml of the motor vchlclft to warn 
other tist th of the Idghw ty of Uh approach, pr those 
more letsndy in wlikli Iowa farmers got together In 
th* 1 1 granges to wain ill members against huvtng any 
huslmss d* allngs y\halt y* r with owners or operators of 
tin modern lu^gt mailt of the road the horNcIe«H 
hiiggy tin io n| ill *\1n(h In Mu minds of many mlston 
ttpilon of the (rue |iu|hm lance of motor vehicles and 
of tlu attitudt of (ho aulonmtive Industry towards 
liglslallon ufleetln,* Its fnlcivsts Tin n is much tom 
mint for example to Ma e(Tt*< t tlmt passenger cars, 
trm ks and busts u re not pay In* their rightful slum of 
luxation Mint piildh highway n art ht ing destroyed bv 
(lielr usi and Mini unfair com|xtlllon ims l**en std up 
against sit am and ehMrle roads I hat this Is not 
generally true Is provtii by figures published that hIiow 
in Home stilts that tla mototlng taxis arc Lvyiee the 
amount mjm ut on imil building' and rtpnlr 

It Is not gunrnlh undtrsttiod that tho burden tif 
nNsesmnt nI plwed against The' industry in many states 
bus lies n out of all promotion to its ubllltv to pay 
that Hit motor v* hh h ims Inin tht most poweiful 
in llm nee tow arils (lie building of In (hr roads so neces- 
siry for ttonomlt advamtment and that trmks an*1 
bust's ait in nc 1 ii 1 111 \ coo|k ruling and not < taupe ting 
mills in (la transporlalion system 1 hi puhlit Is will 
ing to pa\ foi siixltt mid if motor busts do the yyork 
Intter quit kt r and < hen per than other mt thuds It vvlil 


in** tssuilly Ih ii » is* ol (ht suivixal of tlie ll(t»st 

N(*i is i( width umh i nOmmI th d f a from *ip|i*»Ning 
iNtelMp.MiL itgiilallon ind taxalion Mi* uitouioltyt 
industry has i (insist*nth mhoeated reasoiiablt rtgula 
li*ms and the imposition of taxts siillhlint t*> io\*r the 
uillrt budget of stall llighvyay Ihpaitimnts for tin 
inalnlmantt of lupioytd lilgh\yn\s Phi L T niU*i Stutes 
Kurt an of Puhlit Ro ids i**|K*rts (lml tin total t>f motor 
vtbblc I it vt n Tot 1*)JJ w is ‘j-M-l (HH Jiri In sons states 
ihe amount of sm h mx(n far txtetthd Mm lilgliway 
malnitnamt hudgt t In Mils ronnn tlon tt Is Int* r**si 
ing to note ttml uni of tin hugest lmtk uianufmtnring 
tompunhs yyhiili Ims ]mid out a total of more thin 
S12(KKMHM1 in dhidtnds our \ rlotl of y*ars Ims 
i Iso pdd in t \( t ns of tills sum for st Ht and I< * d 
* I al taxi s 

One of tla N(iik|n„ n->| M< ts *»f iimtoi veld( it It glsla 
Mon is (la yv idt mi ri it ion in the lit rasing lees of the 
\ u ham Ntai* - in Ih* b i-i- f*»t living fee's and in ilmst 
th minis wlihli i rt * Ion* h relattd t** tht tost of high 
wav const rm (Ion and m dnlt n met nmm ly yy eight and 
spin d of motor I rut ks W hilt iviid uniformity of rtgu 
billons and ri sti it lions m ty not Im jmsslhh Ims mis* of 
tlllTtilng lot al tondlllons it Is et rtaln tint manufm 
Mm is and ojki ilors of iMiekn and buses as well «a 
highway tiigimtis must l)egl\tn Home fairly fllund irtj 
<<Mle m eeptnbh lo tla static us n whoh ii|K»n yyhlch 
the problems is to \wUht apotnl and tire lmp.iet may 
Im worked out 

it is ht Ing recognized that It Ih follv to bar the 
wm all* d Imiyy duty trie k from tin hlgliways us hu« 
Usn tin tndeavor In some states such priK*etlure 
wouhl i*-alt in th* ust of two trucks lnstetid of one 
with toiiNoqmnt grt ntt r damagt to the roadways as 
\ytll ns higher ojm rating (o«tH Tn tht muttt i of gross 
wtiglit tht rt should 1»e a limit of course the Motor 
\thl<le (Vnfirtnt* ( oinmitttH hnK suhnillted 11 k pro¬ 


posal for 14 tons gross and upon thl« busiH highways 
of Ihe future art likely to be built It should be recog 
n I zed however thul It is tlu unit weight pc*r In* It width 
of tire supporting the load and In contact with the 
roadwuy that counts Very heavy hinds mny be curried 
yvithoul Injuring the surface If the wheels are of suffl 
ilent width 

The < Idef point to bo considered In connection with 
the highwuv n Ih that they should be built to cnrrv the 
neiessury trutlie rather than so jKiorly or cheaply ism 
ntruitcd aw to uit iih a liar to economical hauling The 
public mind should be educated to consider the vulue of 
good roads from the standpoint of actual decreusc in 
the cost of commodities through decrease in tin ex 
jHJise of tninsjiortntlon If It Is giKMl husimHH to build 
a railroad rail lied so that It Is adequate for any 
demand that may be made uism It tlien paved high 
wuys should l>e built to meet the same conditions The 
value of paved highways lies In their destruction 
through use and not in their preservation Mi rough 
uneeonomii ally restricting that use The only possible 
use to vvhhh paved highways cun lie put wlureby value 
resilve*i * in be ri allay'd must be eommerclul use Polil 
leal consldt rat ions must glvi wuy to etileitmt road con 
strut lion I lie puhlle must receive what it puys for 
Male !lm*s should no longer 1 h» drawn In trans[Hirtu 
tion malUrs and iegislntun^s should ad to imiki uni 
iorm hlgiiwtiy lulesand regulations, together yyltti laws 
is to licenses and fees In so far as peisslble fe»r ihe 
purpose of i nceiuruglng trumqiortatlon and therefore 
for tile punmse ot eles reus 
Ing eosts to tlie consumer 
In fae t nianv people w ho 
hnye ghen tlie subject eon 
shleration seem (et tnikye 
that Iederal rathe r t ban 
State, contred Is what will 
Ih nee e ssa ry ( omine rel a I 

motor vehUIes are here to 
stay—they have be< mm and 
will remain absolutely nines 
sury purts of a unified and 
elite lent transportation svs^ 
tem- and the expansion eif 
tlie faelllties afforded t»\ 
their uses slmuld Is* encour 
ages! by rcaseiimhle I* glsla 
tlon, rather than rttardeel by 
111 ulylxed prohibitions It 
is a shortsighted iMilley that 
1ms priyallul since the ts. 
ginning of history to uttempt 
((* limit and re'strie t preigress li\ legislation and to 
JueUe vy hat would he proin r In tlie fuluie by the limited 
emil(H)k obtained fiom a e onside ration of the p mt 
Old fogy Km lum always lnen a stumbling block te> 
progre ns, and if motor tnmsportuthm Is to l>e tircum 
scriiied hv hasty and ill advised legislation tlie Indus¬ 
trial grow th ot this countr\ yy ill lie proportionately 
stunted 1 pen this be_lk f not only the manufac Hirers 
of motor vehicles ire igieed but also an in* rein sing 
numlK r of rail and water llm oisrutors who ur* dem 
onMratlng hv the purchimt ami utilization of trucks 
und luiscs the value eif tlu sc mobile' units as adjuncts 
of their own scrvhe More than 100 ele< trie rallwavs 
In slates now operate more than lOtlfi buses ami 
feeders and exteamion units the use of trucks bv rail 
roads for less tlian-c arload lot hauling and terminal 
service is growing constantly ind ga^dlne^cngiiieel mil 
cars closely akin to motor trucks, have been the salva 
tlon of imilly rompanks operating sheert lines width 
were unprofitable with steam or electric trains hut 
which now show a profit with tho more etflelent roll 
cars Tn cycrv state tho public, n* the buyer of the 
commodity of tnins|M)rtHtle>n as well as the real owner 
of Its pro|»ertles, should be seeking tho enactment of 
wise legislation to improve its trade arteries anel ear 
rlers and to snfegunrd its tremendous* Investment 
in them 

Fourteen million iMissengers were carried In motor 
buses opt rating in the fcUute of California during 1025 
This figure stuggy ring in itself, U but an Indication of 
tho tremendotis strides made In bus transportation diir 
Ing the Inst few years bringing the passenger carrying 
bus Into full partnership with the nations leading 
transportation facilities. Follow ing closely in the foot 
steps of California buses operating in Ohio last venr 
carried neailv 12 000 000 passengers while bus line# 
operating in Minnesota refmrt 10000 000 people carried 



The service rail car, an eight wheel type that follows steam railroad practice in car and truck construc¬ 
tion and motor vehicle precedent in power plant, transmiHsion and change speed gearing 
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lYpical bus specially adapted for non slop inter city runs or for sight seeing 

and touring 


over a like period Records of bus transportation In 
other states would reveal flgurts of equal magnitude 
The year 1924 undoubtedly will show u big increase in 
the number of passengers carried 
An Important trend of bus development, and i fairly 
recent one, is Indicated by tin scab on width electric 
rail lines are purchasing and nitrating nnuorbUM npilie 
nient A record along this Hut Is Indie ved to have 
been established by Mu Pacific Iflet rrk and I,o# Angtlts 
railways In purchasing 81 buses In a slngh order 
Fleets equally large art oitonited In Independent 1ms 
(ompanles Indicative of the platt flu motor bus Is 
curving for Itself one munufneum r reports Dint foul 
electric traction companies alom oih rau t lost to JOO 
of Its buses in conjunction with stieti tar service 
while all told more than 4800 of its m hlth s art run 
nlng on schedules meiisuied and limed hv pubih con 
venlenee In every state In tin Union 
The motor bus, bemuse of its extreme flexibility Is 
not limited In its ojk ration but is tupubh of tflkleiitly 
serving the public wherever there Is neonl of passenger 
transportation IIuhcs art now 1m lug. opt rut td with 
much NiicteHH in titv Ktrvlct a* fruition lint f»x dt r« 
on Inftr-tdty Jims for dt luv< tours for stliooJs and 
institutions and for purks and sightseeing limy have 
become within a fi vv vent's a \t rv dillniu pari of 1 lit 
country's trnnsi>oi(atlon system 

In tin font Mars presiding tIn war the i itlo of 
^periase In passi ngi rs mriled on motor busts In Ixmdon 
was 18(1 ]>er ont, as eonipaied wltli a ratio of Imuiise 
on the trainwavs (frolliv mis) of onlv IS 7 jm r tint 
ihere are our 4000 buses opt luted In Oruitir Tendon 
evirv da\ handling an uvt riu< of over JOOOOOO pas 
singers Idite figures on hus oiieiation in PuiK are not 
ohtninahle hnl those of 1011 show that in that unr 
then wire In dallv uw 1083 busts I h< lilt imiki in 
passengers cirrhd on motor buses from 1011 to 1013 
was 81 4 per etnl while tin ImmiM on 
Milnvav und trolley lints eomhinisl was 
onlv 10 Z is r et nt in ihi sunn pukd 
TteconL figures on motor bus opt ration 
in New \ ork Cllv prove even innri mn 
t luslvi Iv the Iik rt using ]M)puiailtv of tin 
motor bus as a passing* i transportation 
imdium In 1010 passengers mnbd In 
buses in New lork < itv numlii rnl (» “i0 i 
178 In 1031 thin wen 81,001 8tV» bus 
jmssengers or an Increase In 11 venrs of 
710 11 i>er mnt *rom 1010 to pus tin 
lnetousi in the numlier of pussmgus tar 
rletl tiy the sitrfaie lint h In Nt w 8 nrk 
equalled 8J inr cent as compand with 
the 144 is r uni for tin motor busts ovtr 
tills tight miu iieiliwl With tin uhovt 
Hgures us a husls for hims illation it dot s 
not mpilM an exceptional vision to gat 
(lb t the future of tin motor bus lust as 
the motor trrnk aiuussfullv proved its emnmuv and 
dejanibibilltv as an lndt janih nt freight i iirhi so Is 
tin motor bus fast Usomlng a vital factor In passenger 
tmnsi>orta1ion It Is not onlv serving ns an udjumt to 
i Mv and Into urban lints but Is assist ing In Hit divel 
opment of aims surrounding tin laigtrunters of iiopu 
I dlon lion lofore inaci csslble to tin home seekr r 
When tbe demand for mntoi bitsi s btinnu great 
enough nmnufm turi rs who had supplied their rt gul ir 
motor trmk ilmssls for this work burned that the ordl 
nnrv chassis, so will adapted for tonmurclul use w lit n 
equipped with a van or dumping ltoilv was not an Wlml 
pussengi r vfhltk when fitted with a bus hodv In the 
tilKt place tin tiwk spe*eds win too low and the 
< hassls frames and springs brought flu him Horn too 
far from the ground Naturallv is tie fit mand Ihchiih 
grniter and more busts vvi ri put Into iqieratlon the 


fattorv engineers working In 
cooj>eratlon with tin sirvht- 
inen soon hud compiled and 
digested the exjierlenie of the 
various usus and h|>ih lul 
< hassls designis weri tvnlvtd 
that mn i specially udapttsl 
to wholesale passe ngt r Irans 
pollution dropping tin 

front a\les and undi lMInglng 

I hi fiont and nar springs 
and In some Instances bv tin\ 

Ing Hu fr urn side mi min is 
dropiieil bet wish Hit spilngs 
laiHts weri tvolvid dial wtri 
*asv of attiss and that enriled tin ir loads h \ cnmigh 
so 1 lit low cmli r of gravllv jm rmitti d ldght r spt e*d with 
saf( tv mid lomfort to tin passengi rs In tli< mdlnnrv 
motor l ruck (hassls jwism i plant ri liabilltv was of 
paramount Importamt but If 1 lie mglm vlhiudd at 

II l tain sfas ds or If It w as si anew hat nols\ in ojm i at Ion 

lliese tondllions did not st rlouslv inilii ill ig nisi its 
U>* for hauling a moving van or toal w igi»n both 
M hi n Ihi bus l>od\ was moduli <J lmutitt llu siluu 
Hon was an inilrelv dlfie iont tun \ filiation and noist 
v\t ri ih (i i t iif ut al to Hu p iss, ngt rs mnifort and llurt*- 
fon objiitlonabU I hi modiin bus i hassls must mini 
porale ft mins of tin pi^singn tar is will is the 
trie k II must have iiiort n tint mint of thosi ditilK 

making foi sptedv and comtoilabh rranspi rr it ion and 
at Hu an u it time it imisi )m\t I hat ruggt dm <►( ion 
sf i ih ti* »n to run Its buds stfilv that N assoc i did 
with uititoi trmk chassis d<s|gm 

1 his has usulu d In tin di vt lopimiu til spt 1 1 fi sjn Ing 
susinnslons and Hu t niplnv nit ill of gi inr pm am itli 
Hits to st< mi maximum ruling uimtoil I us bodies 
ait some times can ltd bv spulul lisilluil supports 


i Kin i In Hu loimol nibbii pads ot until spilng mi m 
U i s attae IhhI to Hu i li essis fr urn <>m ofilu mnked 
hupiov i mi nls of tin pist vim has bis n tlu use of 
i iibln i sIuk k abstu In rs m insulators at Hu spi in* « nils 
to n pi in tlu usual lilugi d sietl slmekii with Its spilng 
t v i s la on a bushings h ii dentil ind ground slim kh 
)ans sliukli Imps nuts indgiiasi tups I in nihiral 
mI»I til \ id tin initial insiilatois to adjust thunstlvis 
undi r pnssure to (onsiantlv vatvlng ro id iondlth»ns 
h Hi ms, tlu springs ot all undtu twisting sir nils so 
piivaUnt when Hu nonvithling shaikhs id natal at 
i mploM d Wlun iIum nibbu sluuk insul itois m 
lis<sl it might hi sild that Hit chassis fr line 1m lading 
Im tvvi r plant and 11 ansinlssl in mei hanism tlo us upon 
tight Insulators of llu nsfiUnr iiiNk j wlilih it l In 
t ffi*et as though tlu spring ukN win supjHtltd bv i 
sensitive Ihollpji strolls mobh d It 11 v It Is slihd that 
a litt of 100(KM) milt Is not 
t( all tint mimion In tlit t n*** 

« I Hu i ill lit r shot k hiMjl dor s 
tml 1 hn( when ih pn 1 1 dlon 
si is In tint i fi w bout s art 
m i dt d to umkt a t h mgt or 
11 mm al id tlu w or n parts 
1 In si robin r Insiilatois nt 
to ridiui v filiation and are 
'■l itisl to h sail In ln« h is« d 
IP* mileage 

I us IhhIv i oust mi (1 >n li is 
Improved Just is tlu ih sIlii of 
tIn t hassls has 1 ta tun dt lv 
the tngimxrs t lur^td with 
bus di slgm Intel ample pi i \ mas 
pi m tin to draw on mil in 
bus Unlit h oin llntls tlu bt si 
li itureH of bolli Hu pissdigir 
airloiaoblh and rlu trolliv or 
t hs irb i ai I >r iw digs of tv pi 
tnl bus ImmIii s pn suited la re 1 - 


w I Hi shmv two l v | h s 1 la st dim, ari mgtnunl d tlu 
t d v t j i« Is siu h till I i mis I d< i ah h s] a* i is pt nv bit d it 
the lent bv using st tis i mining fort mil ift so Hid 
gi ab stant ldoiis and horizontal grab r ills m iv be list <1 
bv si unit rs Ibis coiuhin 1 1 ion arrnngt ini at provides 
more standing loom than rlu Inteilor of the stibmhan 
I v jh width las onlv < mss s* ats and w fib h Is part h u 
lit 1 1 v will adipltd foL suburb en and InUreitv mutts 
J iu st (Kullt s ban window < itrfuins fires', liar window 
^u uds f«u tlu i\i(ilni milt i destination signs and 
otlu r ft etuKs found in thttib mm IhmIIi s 

Main ru 11 road lim s havt lost ho umeli of tin h 
p isse nge i irellb to infiruibin tiollevs md hlglivv iv 
vi hit li s t hat Hull 11 iiiaimiig put ions t an bt tairiisl in 
mm li sin filt r milts thin tlu conventional IomuuoIIw 
mil l wo tai Main llu it lore slant Iliu ollii inW me 
bioiight f in to fui will] tlu fat t Hurt with rnyd 1 11 \ 
mounting tost of stivbt and di'trnising numlx rs of 
passe nge is lr is now in lhe nujoiih of iases no 
longer i question of slunviUg e piollt lad i dlur of how 
nuuli tlu optialln^, loose's tan In nthutd I lie v havt 
itiomphslu d woiidt is in tlu w w <d i idling t \|m nsos to 
tlu bone but with sf, am iquipmt nt tlu v 
irt mvt Min hss waging a losing baith 

I M *t || ||S till t Ohl Ot (l] K I j 11 i llg (Vtll llM 

hghti s| two nil ti dn Is apt to lx grind i 
than t Ik live mu limn the few pmse nge rs 
Miirled (iusoIIih profiled tail ears liavi 
shown that lluv i on handh lig)d pnssiii 
gt i 11iiII m h itisiar l«inIv nml d hum h h ss 
i \ |h nse thin is j miss! hie with sie am 
e < [ u I pint n 1 Kail tars ut tapuble of pm 
vldin* i h an lomtortatile s if* ami re i 
sou ibl\ r ipld pussi n^t r si t v It e ami e nn 
bt tqn i ate d fol ippi o\[matt Iv nniHpuirifr 
ot tin expense of stHim tquipiinni 1 In v 
iflti in oppoitunltv ot eliminating pres 
t nt ope i ding losses with a posslbllltv of 
u tu.illv tinning tlu m Into u pmfit In midi 
lion to their marked abllJiv to o|n nett 
ttonomUnllv tlus* lallsrais in instantlv 
popular is a sirhtlv modern eoimvams 
eh slgm d lot i s|* < Hit pen [m st 

single „asullm pmpe lltsl i ill tars m iddilioii to 
lit ing i pi ollt it inswe r foi siu h situ d lolls an also 
die il la o|Hiatlng in new limit v< h>|H d snlioiis that 
must aw dt tla 11 ni< wlun India will warrant tlu 
hist illation of he ivitr equlpnnnt J t mi list Hu Mipat- 
llv Is limltisf it, the respun nu nls of i sjhmIhI tvj« of 
pusst ji ^.1 i i i n Hit lluv ean Ih built ligliti t than eqtil|e- 
Hirnl dcsignu d for iuavv Jong dlstunct louls 1 his 
tlglitm ss touplttl wiele Hu fait Hud llu sjn rd dot h nol 
ixmmI 4d mills j m i )itiui jh units (la use of modi rati 
pttvvt r - inti iikiiIi i lit jMivnr mums moth rate t tests 
Wlun I Iu n dilt Is too luaw to hi < urust on om 
tai d Is fnipnnllv prmil al to run two < irs and at 
ilu sum time glvi llu puhli tlu jmI\ int i^t of i more 
tin a live st In dnh d m opt i din*, * o-i Hud th*t s not 
( m » t d h 1 1f I li it ot i siiigh -P un 1 1 aln 

Miuri llu usual ii dn is couiiHtsi d o| st piindt pulling 
tml ti illuig anils gnat w t Ight of tlu pulling unit 
(vv hit h t id 11* - n i list fill haul ) is nt 11 s-, n v to sts lire 
ii i< t it n did < oi n spondin^lv t bust lonsiriullon Ik 
tsvtnilul in emit put m mild Had il innv withstand 
Ha hot ks of t oupfing In tin i ill i ir all of flu ustful 

h id Mint 1 1huti s dli 11 tlv to t Iu 1 1 u l i in for In th driv lug 

an] in eking |h i mit I ln„ l i mi 1 1 s|Himlliu nsliu Mon in 
the ih id wiigld lids adv dd i„e in nhhliou to i total 
ih-t ih t nt (oujthr impm I plus tla of mil liiitlon 

lull and mlht lx uings dim slid. ilamihum md 
j 111 ssi 1 1 slit) sMimns assures lnavv dutv i Ii iridtr 
i-ths with llu ttoiiomv ot lUit vvtigld llu rnl tar 
Is tint a motn) 1 1 \u k Nt m i Hu It ss in its lotHrudlan 

an t mplov ul manv p? 1m iple s of < ngines ring end 

mi'tliulih il pints wlihli irt Hu lesult of blghwav 
I ru us] m a t dt ve lopnu ill 

spate is not luulnbh (odtstiibe Hu m mv stieuturid 
fta Hu e s o! inti ( ns but -utllti It to siv that many of 
tlu emii|>omnts ts)Htin!l\ Hu iKiwtr pi int and tmns 
mission ait modithsl Horn imil ir fomjionenls of motor 
truiks I hi engines ur* similar to tnick engine# and 



Radically different bus from the one pictured above, deniened for city use where 
frequent passenger stops are made 



At the. fiont it h >x ttmUtintr tit tht rriir n tmtr thcH Im injf mlnplttl for etiimn mteiitic l>|>t» 

if nit i, humlitir 

Loading two style# ot unit containers on a single truck 
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In tlu Muck A C the Imre Ih r > italics and stroke 6 
ln< hew of the regular four cylinder t>|H_ A Hlngle- 
phite oluhh and u main four sliced trim anil salon of the 
wlectl\< t>p< urt used Between the engine und the 
mu in tninHiulKsion N nil tiuxlll nvirsi triinNinlMHion 
whhh serves to t imngt Ih* dire* lion of rotation of the 
dilvi Hhaft m hi n It Is dtMnd to rturst tin mr lids 
provides as mun> ruihi ni>ee<|K um then nn forward 
s|n i ds nvnllaldf In n ojm rating the < Mr In a forward 
dtriiilon this nilxtHitr\ m verm transmission I* Idh 

It Is In the < linMsls and a\le details that tlu rail inrs 
did* i most from motor innks 1 tie Mm k V (' and 
A B rail i nr* an six wheel disign 
< hassls Im ln^ support! d hi 
trm k shnllai to (host 
plat th i 
modi |s 

und itar 1 m In*, Mipporlid h> 

Mauris show tlmt tin tost 
of t lit A B modi 1 w lilt li 
iVllmki inj:lni of 11/| hull I Kin h\ 
stroke and width Is Ilkliti i and of 
tapiuH\ than 1 In A ( I\jhs U daail 
nuts |k r tar mlh with a om man new 
wlillt tlu largir tar wltli a two man 
tnw iosIn ntwnit W> tints |ki on milt 
Pin Hinalli r tar mnv < urrv as ldk.h as HO 
Itersonw and as tin rat* tan In line* to 
four 11 nt m pt r mile pt i pasNtnMi and 
ew n mure, It will la Man that a profit Is 
tasilj rt I arms I t\t it tf I hi tar dm s not cnrr\ Its full 
input Itv on nil trips 1 he A < tin mm hint seating 
iirnmu inents for Id ]« rsins if no hnggii|.e i oiuptirimenl 
Is provldtsl mi Its prolHiihli iqa ration Ik onh a ijueHtlon 
of pio]ier scheduling in Insure full passing* ■ loads 
ria 1 irger tar Ims a spis d of uIhuiI *10 mills ] m i hmn 
on tin Ind and will tllmh a -1 |ter ctnt gradi at tin 
mile* |>er hour The V B i ar lias u maximum of JH 
mile* j>er hour on the le\t I and will tllmh ii 4 |«r cent 
tfradi nt mviii milts jm r hour Tlu hcc« It ration of the 
nu»n |n>\w rful t ur Is to to mlh s i«r hour In dl stHfiuds 
thi Kinalh r tun attain a sjveed of - >r > milts |mi hour In 
one ndnutt s time Tla dm t lerntlnn Is ilit ftanie on 
Imlh moth Is or two milts |K r hour jm i 
st i ond 

Tile rear axle Is slndlai to an automo- 
Mlt a\lt of ilit full tlontlnu t\iw ft ton 
slstn of a Mist ntei l housing. wUU fmgtd 
steel i \t< nshms lm losing tin driving 
ktars and nx]e shafts l hi drtvi In lruns 
mined In a single wt of lurgi hevel gtars 
driving without a dlfltnnllu! through 
spllnetl inch shaflw wlilth In turn are 
s[dlntd Into tlu lomhlimllon hub cups and 
ih Ivliik, platiH on tlu oulsldt of tla 
wheels The wins Is ari xt<*el tastings 
with Hhrunkon tires Thev Hre separate 
fioni tht hubs hi Ink boll* d In place 
Two long si ml tlllplh springs an Itolted 
dlitxtU to tin rtar ash Just Inside tla 
w lie* Is whhh support tla frame Tla st 
llki tin It ndlng triu k springs are 

MpdpfMd with luhlsr Hhock Insulatois at 
tlalrilpH 1 ht shot k lnstilaior tonslsis of 
i tast sittl Ikiv iluttd to da from 
whhh liHihts the ||p of tlu spring In 
t w is n hint ks of ruhbi r Presmsl st*s 1 
i u [is an rluttil to thi spring tilts whhh 
lit tla Inner ends of 1 Ik blot Us Phi 

riongntlon and shorhnlng of tht spring 
dm 1o tlalr d* licit Inn Is thus takin tan 
<»f In tla kneading iittlon of tla lulthii 
lids iltudnaits much of tlu frltthm anti 
tlu ri fore tia ms d of lubrhutlon at (lies* 

IMdnts and fuilhirmort pnnlihs a uHi 
Ion to absorb ill of Ma minor shot ks and 
vibrations Insulating tla franu from tla 

springs 

Tlu four w las It d leadink Inn k supports 
the front m* 1 of tin tar Ihnuikh two loiik 
Hcmltlllptlt luif springs Ihese springs 
are set longltudlnaMv und stattd on a 
lunw (flhl stiil ImuB ladsti r Phis lH»dy 
Imlster Ik plvottd to a mstsfetl swing lmlHter 
whit h It stunk undt r tlu h adlng truck fiamt b\ 
links and ixtmdtd to form sUh Ixarlng* foi tin bnd\ 
Imlsttr Tlu hading tnuk frame Is imxh of prissed 
t hrome-nit kt 1 t liannt I shs I 11 kt tin (IihmxIs franu the 
various fittings hilnk drn|Hforgingx and stts I castings 
"Vxlts are fixed helrik nmdt tif t hrome vanadium steel 
flu wheels whhh art stm I di op- forkings turn on 
tniH'ieil rnlb r Iwirings Tlu frame slile-members are 
lunt treated < lirnna nickel stei I prisKttl Into ahuiie All 
holes in tlu franu are drllhd (not punt bed) Hnd all 
franu meintiers bracket h tit are tmt rheted All 
steps kridehanrilea, etc are made In acssirdance with 


(he In feat requirements of the Interstate Commerce 
kttmndKKlon 

The air brakes embody a compresafir equipped with 
nn uuloader und driven off the four H|>eed trunumlHSloti 
counts rwhuft, compreHKlnif the Hfr In two large-capacity 
tanks fastened to the chaMala frmne The air-control 
\ul\c Is operated from the drivers sent and applies the 
brnki hIiock on all wheels simultaneously A large 
Kcr\U‘ouhle nlr-gnM l« mounted on Hit dHHh In front of 
the op< ralor A hand brake staff with a standard non- 
sllpplnk ruhbtr wh<*el p together with u ratchet and pawl, 
i« prmlded Ht the front end of the mr Tills staff 
applh k tin hrakt sIuk h on the reur wheels and Is used 


for enu rgency purixauK or for holding tho car on a 
grade o\t might 

Unit contuliHiN usuullj thought of as individual 
Imixom whhh um hi loaded and wealed b> tlu shlp|K»r 
tTHnsporli d lo tlu con^IgntH on friuk chassis freight 
mr boat or all threi without disturbing the ronlentH 
*)lTcr gnat pimsihilltli»s In tht cxMirdlnatton of nil trans 
I>ortatloii fml!llb*h and Hit e\j>edlllng of freight move¬ 
ment r l la outsmndlng Inutunivs of unit ismtainer use 
In this (ountrv ari to lie found at ( imlnhatl Ohio and 
on (hi Ni w \ork Cintral Hallroad lines 

Tla deiiiountahli h»d\ In various forms Is In use to n 
limited dtgrte In mam parts of the countn and ia 


probably mon nduittiihle for general purposes of motor 
truck curtnge than llu unit mntalner In other words, 
we tan say that the unit container Is commonly referred 
to In connutlon with trullk interchange between rail 
and road vehliles wlureas whHt we usually term a 
denmuntHhle IkkIv or tin I Is more often used simply for 
lntert hange betwtHm motor truck and loading platform 
As a matter of fact to all Intents and purposes a unit 
container n dcmounhible body when iwed with a 
motor truck and a demountable body or flat can easily 
Is* used In an ordlnnn Hat-car on rati movement The 
contnlner-cnr however Is one fitted to accommodate 
a definite size and definite type of container and Is 


not Intended to be need with any other equipment 
The practicability of the unit container has already 
been proved by experimentation in both this country 
und In tturope The unit container known as the 
‘'Lyons' type Is the best and moat up to date type Its 
unladen weight Is only two-fifths that of an oak con 
talner of equal capacity It Is constructed of duralu 
mlnuni, a materlul similar to that used In the German 
ZeppUIns The New \ork Central type of container 
was designed primarily tin a unit that would fit a 
HpcnlHl flat-car but of a weight and sire easily adapt¬ 
able to the conventional motor truck chassis equipped 
either with or without « body 

Other types of unit containers are glass- 
lined tutike Much as are used on the New 
1 <>rk Central lines, and adaptable for milk 
and other liquids that cun Ike shipped In 
bulk, w Idle containers for household 
goods tobacco prodm tn ( confectionery and 
other commodities earning a high tariff 
are in use In various parts of this country 
and Lurojie in u very limited way One 
of tin gr*«test advantages of a flat or 
demountable bodv recently developed is 
that It tan Ive transferred to the truck 
chassis clthi r from the ground or the load 
Ing platform with equal facility bv power 
derived from the truck engine, and In add! 
lion um be hauled on and off an electric 
or steam railway flat-car by the same 
method Moreover, In effecting the transfer no over 
head cranea are necessary, which means economy In 
cost of ojieratlon and space used ni warehouse and at 
(Cow#m«(d on pope 68) 

Something New in Automobile Driven 

S OMKTHIMj deoldiHlly new and surprising has been 
sprung on automotive engineer* of Great Britain by 
Mr (r (onsiimtlnewo who will be recalled as the 
Ihventor of the wuvejKiwer method of transmission 
described In these columns several years back Mr 
I VmstantlneNCi) n latest surprise Is an automatic variable 
gear or torque converter us he terms it, torque being 
liest described for the non technical reader 
as ‘turning effort " It Ik probably the 
most revolutionary device yet introduced 
Into the evolution of the automobile, since 
It rendeis unnecessary the clutch, the 
transmission gears, and the usual rear 
u\lc drive of which the transmlBNlon Is 
easily the most backward feature in th© 
modem car 

rh< essential feature of Mr Constan 
tlnestos invention as shown In Figs I 
and II on the facing page Is a pendulum 
Introduced between driving shaft and 
driven shaft which peri>etuaUy adjusts 
the inglne output to the load, or the 
\ar\lng resistance of the wheels. 

All iKUduluniH have a ‘natural" rate of 
oscillation und Interference with this wts 
up (he reuctlon on which the Invention 
dej>ends the free swings beiome, as It 
were arrested slde-to-slde Jerks, or unduly 
prolonged thrusts Its action Is explained 
In I lga III und IV The device Ih not 
bo dUfli ult to understand Common sense 
suggest* Unit the engine would merely 
waste Its power in a futile wagging of the 
pendulum instead of which the reaction 
actuullv accumulates or stores energy In 
exact projKirtion to any ln< reused resist 
ance b> the driven shaft 
Fig V shows Mr Constuntinesco s first 
design for «n automobile engine unit and 
demonstrates how neatly it can be incor 
porated Fig vr shows the striking dlf 
ferene© between tin resulting chassis and 
a normal example of equal capacity with 
which it la compared The big power of 
the latter's engine Is required only at the 
rare Intervals of starting and rltmlilttg, 
und Is wasteful at all other periods. 
Control Is simplified the motorist, at starting, merely 
sets the gear lever from "neutral" to "forward" Hnd 
forthwith forgets there ever was such a nuisance as 
three-speed transmission The special "Mechanical 
valves" seen in Fig V, at present secret for patent 
considerations, render the action quite smooth and 
noiseless, entirely eliminating the Jerks which usually 
accompany gear-changing, and allow of rapid reversals 
even under full load 

In a recent demonstration a drive of this kind oper¬ 
ated a motor truck with but a 10-horsepower engine 
Instead of the usual 20-horsepower engine, carrying ten 
men and towring a four-ton trailer 
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REVIFW OF THE YEAR , 1923 
Civil Engineering 

T IS onr mstnni In tliis review to trout dvll 
t tiglneN i Ing bv Us* If uueilng tin progre*s 
In mi i liiniit nt englnetring umIt r tin various 
dlvMons of tin broad fie lei whhh it covers 
In civil englnetring progress lutv kin e online d to the 
turning on fin tin most part of works already In 
band and as usail It has Imn Mimemed miJnlv with 
vvatir supply Irrlgillon mil tin jh riiinmnt woiks 
imxmImI for tin enlargement of 11 ans|M»rtnHon fmllJtles 
< rail fillip |inipiss lias las n nimli oil t ho Hudson 
Ither vi himlar tunml (la first vintiu* of lids kind 
on so large a stall \\01 k also has hex n started on a 
tn kin jirui passenger tunnil In n< nth Hu Nairmvs In 
Ni \\ ^ i rk Unitor Tin Panama * anal thanks to I ho 
liuu shipments ol oil fuan t allfornla Is slims In*, n 
n markable Imiuisi In Hnffie \\i wish that a similar 
giowlh mui Jil Ik runt did fni that gre at waterway the 
Ni \v ^ ork state It km < anal w hldi Is stifleiing from 
11 s long ill mis* during its oust rm t ion Shlppt th h< e m to 
forget that tin part lit 1 rli e anal whose iinunarv was 
«< J< In iift<1 last unr was thi iirlmipal tip n< \ In the 
i n Is rjiwth of th» i*nrt of Ni w "tork or m \\ rail 
ro h1s tonsti ia lion (lure has Immu prmthnlh noni tin 
uiulmit has Ik i u tutuphd In adding t rmks to « vlsting 
loads rntlu r than hulidlnc m w ones rta ie Is an 
im reading dt iiinmi foi waiii supplv ami lirkallon 
Uapld pMtgress has las n madi on tin Sehohiih Hum 

In (he ( atsklll Mountains and Iwn addition it pljie 

lines i ne h i U u n fi e t Indlanntii an hi Ing laid along 

the linos ol tin (atsklll mpHshn t by vvlilrh an iiddl 

tiointl J tl) 000 000 i allons of wati r pi i dnv will hi avail 
ahle foi \f vv yoik ( Itv Hu Shullduke u Tunnol 
eighteen milts in Imglli feu (omhatln n the St holuirh 
wati r Into tin Ashokan n si rvolr was rompli ti d during 
tin ytar Of Inrg* brlil} e s that at mss tin Hudson id 
Ni w >ork Is awaiting fnvoiahli net ion Itv tin War 
iHpurtnunt and woik Ims enniiiiemisl u[hui a gteut 
highway Huspinslon bridge m ross tin Hudson at liar 
Mountain whhh will him a main span of HHJ fist 
Ulhougli III* pioposi d messing of Sun I i itulsio Ilav 
width will tall tor om of tin worlds greatest hiIdge 
stun tines is still In tin pri Ihnhinrv Mom* nnd mht 
idly thU work will Ik pul through, nee nets kmi i \ Is It 
to tin convinluui and local rhvilopunid eif San Iran 
elsio and Its \nihuts ^mit suhnihs m ross tin Hay 
Hi Inforrod com i< ti la hk« s ait hi Inf, hulk In hit u using 
numlxrs and of Im leasing sl/i Ha low tost sjm im1 
of enlist nation and nit Id toe I ti ml Ixautv of this |\]h of 
bridge an lnlnglng it Into Increasing usi Vmong 
nolahh i \ irii|>!t s ol ieiin ri ti bridge s v\i liavi n i e i <|t d 
and HluMiaOd the handsoaii Uenrgetowm mm i hihlge 
at Wusldnglem tlu e one re le*-cov( res! Rtis 1 null bridge 
of MO fts t spun m loss th< Willamette Hlver at Oregon 
( lt> Ha rebuilding In mm nU of tlu groat Ilanlfl 
burg bihlgt and Ma construction of tlu very beautiful 
bildge latwisn Ihtrolt anil lhllo Isle with Its many 
grnccful elliptical arches 


Pure S< lertre 

As usual the epili t eurrent of the year* doings In 
thin (hid innri i ns Itself with tlu Investigation of the 
physics of tin idom and as a result of the walk done 
during 10-iJ we are appietlaldv r loner to a clear under 
standing oT the kind lutwoen elertrlrltv and mutter 
the ehetihul and spatial pmiN rlleu of eItstnm proton 
md atom and In ge ne ml 'Mu natun of things 
hvtrenuly valimlde Is tin work as yet unpublished In 
omms Hon v\ Itli Hu hi tit* i lo-linjx rfrctly imdersttKid 
spentral lines of tin elements Mi apixur to linw a 
rook ribbed mathematic \\ formulation of the locution of 
those In terms of otlui numerhal probities of the 
atom and vv hlh us \t t tin nmlle r ri mains on tills 
utrlitlv empirica) basis with no hint of (he underlying 
meshnnlsiii of < mst thi latter will doubtless follow — 
and i von should it not a <omphn "inpirtciil formula 
tlon Is of Itself a tremendous gain 


If tlu (pile t (iirrmt of ordorlv scientific progress 
n nudns undlst urlted In lis dim lion for HhM, as tom 
pan d with preview* wain then has Ins n at least one 
(Kcaslon on width tin Mroam has ovorllowed Its banks 
at an mie\|Hstod point flu lapanost oarthepmko bus 
brought about u gre it itvlval of IntoriHt In seismology 
gixdogv and the allhd w linens with the eminently 
prat tie al aim in \bw of enabling us to fort east the 
probable oeiumuee of sueh eMlttstrophcs and there 
secerns gTound foi asset ting, thnt sulHiknt now light on 
tlu uneli rU lag f ansi s of The earth h uneualni sr has been 
obtatne d to load to tin hujte that the alia muj he In 
purl mailed 

Psychic Research 

tor the flist llnu we dignlfe this hrtineh of se Ionic 
with se pniale < ousidei atfon tnuloi a fe»rnml In ulitig of 
Its itwn II Is um jn whhh progress Is nuisKarilv 
slow l>oeause of tin dearth e*f t \jm rimental material 
e i hmI mtdiums nrt si urn and good mediums who have 
the le mpe rarntnr enabling them to work profHahlv for 
mIi ill llle ln\i stlgaloi s ari eeen larir Hut thoi e 
iipiwni to Ik a few of the si, and with them the eollntlon 
e*f data proe*ei ds -It would of omirst Ik extieimh 
rash to aelv ini e am elalm that tlie* Investigation ol 
psv i lib plummuna ha^proeenleil hevond this stage 

Uui own hive MIgallon lias tt» elate bes n disappoint 
ing In Hull ho gimdm manlfoHtatlons have Imm n luought 
Ih fori tan (ommiltts Oth* i workeis Imvi lietu meuo 
ioitim ite md m ( n it Hiltaln iln IhuH of Invest) 
gators mu king with Hu medium Stella ( has had the 
slnguln good i oi I mu of being ibh to pretve entigtu 
leally tlu ivlsbmi of a manifestation that has lies a 
fieelj dKpulesl—the eoollng Indue nn ot thi mi ilium 
lstlc trance upon Hu lurnu dluti ne IgblNiihood Seances 
have bes n held In a baked and siultsl room sutllehnth 
Insulate <1 against al! Influemlng of Hu tcmi* ratiiM 
fiom without l)b\louslv under tlie o]>i ration of known 
< nuse s the onh thing that can hup|>en to the reauu 
ti min rulure is a slight rise f i om the In at radiation 
ami combustion prod in ts of the nurne mus i>erm>ns pre s 
ml \etuallv this elld oei ur In the end Hu temiara 
tine at rlie e lose would alwavs lx sllghlh bightt than 
at tlu beginning Hut the yeidht of tin sltbrs senses 
that the room was mate rlullj cooler during tin mid 
pm thins of the seunee wus cluxked up In self recording 
Ha inioine te is am] found to be In neconhin<< with the 
laets This eoollng was alwojs appnelnhh in two or 
Hires Instant is tin Utltoru of tlie temiMialure curve, 
iorri*N[M>mllng with the elltnuK of the traiiee ami the 
other plunomena w ts no Uxh thin twintv degree* 
lahrenhelt Ik low tin initial llgure Tliere sex iuh no 
leaping tht cone liislon ilmt we have hem a genuine 
psyehh phenonunon—that the misiluni In nemo way 
ahsoilis large eiuantlths of energv from the Kurroum! 
lags, giving it lank Intel on Ky no posslhllity <an the 
conclusion Ik avoided that this iron < lad weries of ob- 
scnullonK Is Hie event of the >eair In psydib sclenes 

Our Abrams Investigation 

Duilng the past your the Sci^ntimc Amfru an has 
found It uess^sHMry to engage In another Investigation, 
tills time of (he eleetionh reactions of AhraniN method 
of dlagmoHls and (natmenl of disease whhh has 
uttrae t(s) worldwide attention and lias cauwel one of 
the bitterest controversies yet wugixl in medleul elreles 

That a drop of blood gives ofl certain einimillonR 
nnd that the*s< emanations when prupe rlv gathered 
tuned In and led to the dtlluite nerve o uti rs of a 
healthy human hi Ing will cause u rtnln re actions nnd 
that these re ui lions m ilde n 7 r i l« IK) jar n^nl me urite 
dlagmosis of the p ist pie sent and future health of the 
person from whom the drop of blood was taken Is the 
basic claim made by Hr Allicrf AbrniiiH of Snn Frail 
(Iso the ellstovirer md dean of the K H A Texhnhpie 

Taken at Its fme value and eonwldered In Hie light 
of pn^nt day uehnet b It A texhnh|ue Is fantastic 
and Irrelevant Nevertheless the wide application of 
this method the IlmusandM of doctors whe are now 


using It the public h Interest In the work of I Jr 
AbrHniR nnd other lmimrtnnt factors make It hee^mlng 
In Hie m iKNTiyie Ameruan to conduct a thorough and 
far reaching investigation so that the truth mav be 
found and made known 

Radio Communication 

Radio communication Una maintained Its unrelenting 
march of progress during the past twelve months Not 
only have there been marked advances In the popular 
ixed form of radio known as broadcasting but also in 
the seilous vltullv lm|K>rtnnt, workaday shlp-tmshore 
unel shore-to shore communication which goes on 
stiunlily without attraellng much attention 

In everydav radio esmummlcatlon the past year has 
Usn rn irked 1>v an Increase In the numlier of high 
fs>wcr stations proving again that radio is firmly esiab 
lished in the comnHrcial world as a nayms of rapid and 
dipendnbh e oinniunlniHon I hem, tex> there have UMn 
various InnetvnMons hv way of Improved codes and auto 
math transmltteiH and rese Ivors having for their object 
the speeding up of radio tradio Them are radios 
answer to the challenge of the cable companies which 
have also engaged In s|xsellng up (heir traffic by Im 
proveel cable eh sign and espilpment 

Somi juogress has lasn made In the battle with Hm 
nub enemy of niello— static —the “nolsts of Bpae*c 
whhh it t inu s lm« t P re *( rlously with tlu handling of 
radio hnslm ss Other pnd»le ms also have reevlved their 
due shun (if attention during the year Just closed 

Ful It is in lmlio broadcasting that the marked 
pnvress has Us n made Umki d upon as a fad In the 
beginning i ullo hrondeasilug bus now Inin ne heel itself 
pie it\ MiinU In the routine of American life This is 
due to tlu commindahle efforts of the broadcasters 
who during the past twelve months have hexn steadily 
improving Hair programs Kadlo engineers have given 
us UlUr and 1x11 1 1 moimtles until toehiy the radio 
music Is tpiitc on u put with tla IxMt phonogruphlc 
reprodmtlon 11a Hove rumen! Ims given a hand by 
way of new legislation whhh hasservesl to clarify the 
wav(»-length muddle under whhh radio broadcasting 
tailored at the beginning of the past year Then too, 
the nuinhci of broudcustlng f stations which reached the 
high water mark In evee sm of WH) last Juno hus been 
steadily dexlining ever since making for better radio 
brofielenstlng through the elimination of much unneces 
sary Interfere nex 

At the iex*elying end the yvork of the engineers has 
l>een yer> mueh Im * yIdtnce Hotter vnenm. tubes 
haye iieen IntreMluctd as yvell as letter transformers 
to provide Im Her music from betti r loudspeakers New 
ciieults Imve made their uppenranee causing many of 
the old (1 re ti 11 s to boe*ome obsolete Most Important of 
all however the radio Industry has Introduced the 
niello receiving set In the form of a true household 
nrthle by enclosing the set In an attractive cabinet, 
making II e ntlre 1v self-contained and removing all 
truces of radio Thim the rudlo receiving set of thl* 
kind known as the ‘ furniture rudlo, has been brought 
Into tin finest of living naans there to take Its perman 
ent place Iieslile the piano and the phonograph That 
Ih the significant thing In the radio history of 11>23 

Railroads 

Although as noted above, there haa been practically 
no ik w rnllmnd construction there hns been as great 
activity uh limited funeis permit In the construction of 
additional tracks on (ongested atretehes of roads and 
In recovering nil loadbeds and track from the snd 
state of deterioration Into which they had fallen during 
thilr udmlnNiration by the United State* Government 
Great eredlt Is due to the railroad executives for the 
vast economic** they have achieved, and the substantial 
bettennents which they have been able to make In the 
face of lower rates ami general labor troubles. For the 
first time In mnnv years the total length of track In 
tho country has fallen below 2S0000 miles In Juno 
1013, tbe United States possessed 203,470 miles of 
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truck on r>eeember 31 HMfi there wort 2f>97(n miles 
but ut the beginning t>f 1023 thert were only 210 231 
miles of single track The hard times which the rail 
roads are passing through is demonxi rated by a com 
parlson of the nuinlier of tnrH ami locomotives built 
Curs and locomotlveH utur out they must be replace d 
quickly and conttnuouxlv In 1S98, 2 47 r > new locomo 
tlves were built In 1900 fl,0 r >2 and In 1013 5 332, 
whereaa In 1022 only 1 303 locomotives were built 
Again In 1914 3 091 new puxKenger cars were udded to 
the equipment. In 1022 only 747 In 101 l 207 084 new 
freight cars were built ami In 1922 only 00 717 These 
figures show the futility of a further rediutlon of 
freight rates In railroad cars there Is continuous sub 
stltutlon of steel for wood Locomotives have appar¬ 
ently reached the limit of size, but there is considerable 
activity In the development of new types designed to 
equal the work of the steam locomotive on a smaller 
consumption of fuel Notable unions these Is u ton 
densLng turbine locomotive built for the Swedish rail 
roads which in comptllllon with steam locomotives, 
hauling express trains of tlu same weight, has reduced 
the coal consumption bv *j0 per cent 

Automobile and Motor Truck 

In both the nutoinoblU and tlu motoi truck we have 
the most perfu t mechanical dev he of the present day 
The automobile In Its pussettge i tarrying caput 11 > in 
proportion to Its weight Its low consumption of fut 1 
its reliability and gemril tomfort stands fur In the 
had of any mod* rn mums of truve I The huuu high 
praise may be justly glvem to the motor trmk in Its 
own particular fit Id of work. The Jmproumtnts of 
Hie future are foieshudowed In such dev lets as the 
four-wheel brake and the preheating of the t barge, 
both of which in their limited application have given 
excellent results To rtmhr the automohih nh«iliit<l> 
(terfet t there should lie developed sonu nubmturh 
method of \nrylng the rhlmess of the mlxturt to meet 
tlu t hanging conditions of load and smut genius should 
devtlop a substitute for tilt prestnt shifting gears, or 
wind Is sonatinas <nlltd a ge uHss geailng In 
spite of the enormous number of tars tlu autmnoblU 
Industry continues to grow bv leaps and hounds In 
evil a h!y this has brought serious prnhh rns of traffic 
control In our cities and evm on our highways The 
autmnohlle interests realizing tills should hnd every 
possible assistance In the development of tin Inst work 
able plans for tralfh control the time nppronelies 
(Indeed It has already arrived) when bedernt laws for 
the control of highway truflk should be set In force 
I eglslatlon of this kind Is a natural corollary to 1 cd» rnl 
aid In the construction of highways We need unified 
laws that will apply everywhere throughout the United 
States The rapid growth of tho autmnohlle Industry In 
this country la shown by the fact that at the present 
writing we have about 12 500 000 ears In the United 
states and over 1,000000 In New York State alone 

Merchant Marine 

The year 1923 haa failed to bring about that revival 
In shipping affairs which tho world so greatly needs. 
The continued stagnation la due largely to the unsettled 
conditions In Rurope Until the problems of tlmt con 
tlnent are settled and industrial activity returns to 
something like normal shipping will remain more or 
less In Its present stagnant condition Our own prob¬ 
lem revolves around the Shipping Hoard and the close 
of the year finds us apparently as far from a satisfac¬ 
tory settlement as we were at Us beginning The eon 
sennus of opinion umung our experience shipping men 
Is that the Shipping Board should be dissolved, and 
that the Government ships should be sold outrlghi or 
turned over to private operators It begins to look as 
though this would be the solution ultimately adopted 
The event of the year in the United States was the 
going Into commission of the “T evlathan” and the excel 
lent showing which it Is making in the Atlantic service 
On her last trip from Cherbourg to New York she enp- 


lurid Mu rtciird by making tlu run In five day*, sevtn 
hours and twtntv iiilmitcs with an avt rage. spoil of 
24 17 knots lut longest day h run Is lug (U7 kimtN In 
the leviathan and 1 Majestic of Gl 100 and GISOO 
tons displacement, we have m bed a sG* wlil< h profi 
ibly will not Ik exceeded for many yeirs to mint l la 
scilous prohh m of dock accommodations will tint! to 
keep down the size and the fuliiri oc» in going passe n 
gor ships will lie contented yyltli a maximum dlsplau 1 - 
nient of nUmt 33 000 Ions and a xpe od of about eighteen 
knots As regards neiv c emat ruction tlu most notable 
fact Is tin steady livieusi In the nlitlvi mimhi r of 
1 dt sel t nglncd as compand with sli un ilrlwn ships 
There ire several vniletfis of Ifitsel t nglnt s on thi 
market or In eourse of i\pei Inn ntal ch vc lopuu nt and 
of ihcse the Still engine width makes a (omlilmd use 
of gas and steam Is tlu most Interesting and original 
The two i vile i ngtm Is being very fully exploited and 
the probabilities uri tlmt within u f< w years tlu Inter 
mil combustion engine will luive shown sue h an ull 
around superiority that 11 will have tompliti possession 
of tlu fit lcl except In ships designed for special lines 
of service 

Naval and Military 

The outstanding event dutlng the year in Naval 
ufFuira was tlu signing bv 1 rumt of tlu Washington 
Triatv for tin limitation of Naval Armanunts thus 
rendeitng this < pm h making compile I tlfeclhi All the 
nations concerned havt novy iltlur elestroved ot are 
i ngagisl in hmiklng up tlu ships wIiom mimval Is nil|e«l 
for by that tie itv Its fit m fu I il i ties is ate ms n >n tin 
perfect quit-1 width has tiktn tlu place of tlu angry 
sinim which thruilcmd to brt ik forth In the Bat llh 
1 ru oil i aged by this sin i c ss tlu 1 ’nil t d SI iti > should in >w 
< all t he rial lolls of 1 mope together wit h a proposal loi i 
slmilni m d in t Ion of land annum ids W i Insuit d tin 
mu ex ss of flu \\ Mshlngt m ( onfc n rut h\ otir mm Ijum 
ci mt iI hutlon to Hie ndtidlun of ihvjiI equipment If 
wt appMuuh hnropt In the same spirit wt 1 m lie w that 
b tiro pi would make a quit k rosjMUiso Tills might take 
the ficrm of a piomlM to ease tin financial burdens of 
the Luiope in nations on the condition that they will 
cut down tlulr armies stabilize tlu ir currencies ami 
balance tlulr budge U Ihe te dm lion of armies to a 
reasonable figure would relieve tlu se nations at nno of 
a heavy burden of e\|MiiM and the combines! (fleet 
might well lead to all early and sal Inf oi \ settlement 
of the reparations problem Naval slop e oust notion 
hu« 1 hh n confined to the building uno eoinjiletlon of 
such vessels as were permittee! bv the Washington 
Jrentv Great Britain has two sue h ships on hand 
and during the year we have put In uimndsslem the 
Gnlorndo and prnetlr illv completed the West 3 Ir 
glnlu ** Those two ships with the Maryland eonHtl 
lute the three largest and most powerful battleships 
afloat The Naval Treate took no account of unarmed 
aid pH, and the United Staten Navy Is relatively weak 
In cruiser* The country should nrge upon ( ongress the 
construction of the 10000 ton cruisers recommended b\ 
tlie General Board of the Navy Without theru our 
fleet Is badly out of balance Several of our fast 31 
knot 7500-t<m scout eraise rs have been eoinmNsb>ne <1 
during the year and all of them lmw exceeded tlulr 
contract spetd 1 lining tin year 1 lie Army Bureau of 
Ordnance has done not ihh work In the elevtlopnu nt 
of new of guns if gieat power range and lie \1 

hllltv that ire snipe rloi to anv existing types ahre»ad 
Kqirnlly good rtsuits line lx*en achUvid In the (Uyel 
opment of niilitarv tractors and motorized artillery 

Aeronautics 

The brilliant achievement* of the Armv tho Nnvv 
and a few of our private firms In the field cm nepinnutb s 
is at once a great eredlt fo tlie nation md i standing 
rebuke to the pars!mum and Indifference which (’on 
gross has shown to 1 fit eUvelopment of this new art 
Tho close nf 1023 found this country In tin possession 
of nearly all of tho resonlh for flight Tlu Naval Air 


Vi\hi in winning tin Bullrze r prize placed this 
emintiy fm In the hnd b\ maintaining an avi riegt of 
2411>7 nilhs an houi u\e i a triangular tours* of 200 
klloiiutuH with i Nil \ \ < mtlss mm and Mils Js only 
"in of u m rle s ot res ords w filch have ^.lve n this e ount ry 

its unmlst ekuble lead In Inn mutional competition The 
1 r ins< o| it Ine nt el \ Li M ill Se rv li t his u hie \e d re mark 
able results by introdue in^ a contlumms nigld anel day 
setyjee helwesll \e \y ^ oi k md S m Iraneiseo On 
August 2 lid the mail w is brought from Sim I ram Ue u 
to Mlncola N 1 In twenty six. tiourn, fourtes n mfijeile s 
On the following dm mother hatch of mall arrhed In 
twentv si\ hours seuntesn mlniili s hqually gratifying 
his hes n the (Mrfoi input of our first dirigible of the 
/e ppe fill type the Shenmeloih built by the N ivy and 
flown by the Naval Air Service In a Merles of long dla- 
I me e (lights eve i\ one of which his been completed 
without mishap Ibis ship li is proved to he in every 
resjKit it great sue e ess It marks a new era as being 
tin flist /t p|M lln lo Ik mtliely llllesl v\ IM i helium gas, 
f lhf yiry smiessful alrjihine nice t eirrhil out late In 
the \e ir by tho Vrinv \li Seivlce at Mlncola was a 
lcvelttlhm li the puhlh of the git it advance which ha« 
been made In k(ks d and c ontrolahillty of tin 1 ift Ht 
I \ pe s of in ic hint s built for \imy seryht Nevertheless 
In splto of this hrilll int wml to which a few patriotic 
pt l' ii 1 e llrins him so gre ith »onir|hutcd as designers 
and bullde rs of all plane s (he Govern mi nt of the 
count! y Is slrnyylng a link of appre e hit Ion that Is posl 
lively istoundlng (ongtess has failed In spite of 
mgent tppnils to like anv slips towards the passing 
of those laws for tho ugiilaflon of living which are so 
u»gently needed IhiMi for tin encouragement of ivlators 
and for tin proles lion of the lives ejf the pilots, the 
pismngerH tind the public at large 

hhctricity 

Oik of 11a gr« at prohh ms In the electrical vvnrM 
tod iv is that of developing the latent watt rjmwers of 
the iiuintry tluough ti eeunpre In nsl v* and thoroughly ce> 
oidluabsl se hrinc which will eh ye hep the maximum 
aim uni ot power with e nuxlmum possible distribution 
it t nasonihlv low e ost lor sonu vtais there has 
lies n presented for i onsleh i utlon whaL N known as tue 
Super Bowel s ( heme which eoyers tin leaellng manu 
f Kilning seed m of the eounliv lying Imtwesn ( nnnda 
and Washington and teaching frenn the Allantie coast 
to tin Mhghanv Mountains lids plan If currlesl out 
will eh\e lop Mn w ite rpoyyc r of the St I awrence Itlver 
of Mugnnt and of the other lesser streams and rivers 
will * still IMi huge e< ntiill powe i stations in the neigh 
iHuluiod oL the \ it lous coal fields and will gather into 
one great consolidation Mn pre'senl widely scattered 
priv ite liv tiros lei 1 1 h und sit am i let trh powt rplanta 
It will lee el Mn aggn g ite |Hi\\e r Mins stcuresl Into one 
gietet sysiim ot dNtilhutlon from which the users will 
draw Muir jM>wtr as and where It Is required The 
cemioij)v litas Mtuird icprestnts the annual snvJng of 
ovti 1 hhhhhmnI tons e»f eenl Pin transmission line 
profile ms have grown with Un stretching process anel 
liny hive e nine In for a large share of tin rescan hi r« 
ntlenMon lln pus! ye in lias been marked by a eon 
tlnuatlon of lln million volt cvpe rlments of tho preced 
ing year wltli the result that aslefi from the spectnc 
ular mu< h pr u tie M Information has Iks n gained 

In f 4 resting pi ogress has Ikcii made with carrle reijr 
lent tefiphonv md carrlc r c umnt control Bv nteanw 
of a earrier mrrt til It has Issn (Misslblc to teleiihono 
ovti ldgli|M>\\er transmission lines e»\tr Hires t-<ar 
trolh v wires and 1 nu ks and oyer lighting circuits 
The ptsLveai has w line ssc d I he Introdue Mon of c arrler 
current telephony over long distune i (r insmlssion lines 
for eiiMtilng i oiomunle it Ion fitlwesn Mu main g«-iur 
atlng station and snfi stations and also ovoi lighting 
hv stems for the purpose of hrlngln M wired wire lews 
imisie and lalks lnlo the home of < Us trie light r on 
sinners Mso it has lx*en ekmonstrnted that rarriar 
current nin be_ employed for controlling opcratlonn at a 
distance 
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Odds and Ends Gathered from an Avalanche of Correspondence and Several Interviews 
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IIE truth nr flu faulty of the claims made 
fnr the Electronic IteuctlioiH of AhniniN 
Technique otherwise Known as E It A 
foi short, will never tx settled by argu 
monl, so fiu as the thinking puhlk Is ion 
* ernwl Despite tons uikoi Ions of lliorn 
tun despite ihousunds u|Km thousands of testimonials 
of wonderful <urtH despite tilth r altacks on E U A 
based on siifiei Hi inl * \umfnathni of the claims and U[H>n 
mi Imomph re wtudv of the tec linlqm Itself on the one 
hand, and lamlaton urthles based oil blissful Ignierunci 
of tla limitations of the tu bnhpu oil the other despite 
demonstration nfh i d« monstrnlhm math under <<mdl 
(ions our whiili tla inuHti^itors have little If any 
control tlie world still waits for i leHnamt, jioHltlw and 
iimh is(andrihh e\Idenee based on rigid Impartial yet 
tlrorou^hlv eonvlmlnj. tests 

1 he louden of proof Is on those who 
< liiliii that a m w icut linn pmdm Ing en 
* r it v his lion disc o\i rid and harnessed 
Ue ari told hv Dr Allart Ahraius of San 
I rani Into the oililnatoi of this new tis h 
nhpie of diagnosis and tmrtnant that bv 
He < urine a s|Mslimn of human blood tla 
sIm of a nhktl on a plus of white blotting 
paper and then plm im, Ibis blotting paieer 
In an ilectronh elmilt so called, pro|*'Hv 
iroiindi d and Im hiding In Its path a 
healthy human In Ing the elect ronlc dial? 
nosthlan <nn bv * pi mining ihe abdo- 
inen of the human Ik Ing or “reagent ’ 
determine the sex tla ismdltlon of hisilth 
tlie diseases pr«sent If anv and the poten 
ttulltv and lexallon of thi dlseasts or In 
fectlons In tht InhIv of the jrerson from 
whom the hiiMrd spnlnan was eirlginallv 
taken It will Itf* noted that this Is u 
diagnosis b\ prow so to speak although 
tire patUnt lilinw If or herself tan lie ding 
nomd In person If preferred 

The (lalniH are fantastic b \er\ono 
udmlts as miah Thev are certainly not 
In accord with Htandard electrhal i»radice 
although wires, rheostats resistance wind 
bigs around plates and other paraphir 
nalla tdreingU suggest! u of elect Hi nl 
equipment are emp1ov<»d and electrkal 
leiins such as ohms an freelv used Tire 
dalniK are far removed from orthodox 
nudkal science Indeed Abrains nn 
nounces In no uncertain terms tknt ortho 
dov medicine Is lmnknipt at this verv 
moment! TIh* claims hatlle the wkntlst 
hi 1 h either bound to say that a drop of 
blood i untiot give «IT emanations whkh 
will till everythlnk about lh< jm rson from 
whom It was taken Indudlnc eun an In 
fistlon under u exrtuln tooth Hnd a siuie- 
im nt of tlu n llgion and tin rarlal strains 
if need lie or he Is sltnph bewildered ns 
wlorn he six s the clever coiijuier pull out 
a pali of lnUritH from u ]Hrfettl\ proper 
silk hat II* is far from convinced of the 
valldltv of the claims bal nt least, he 
cannot sa\ Just how It Is done 

It sis ms strand that these enmnn 
Hons nf the human bhmd and of drugs and of dis¬ 
tuned tissue should lane tsiaiwd the attention of prom- 
Im nt scientists rhioughnut tlu world So much work 
1ms iilrmdv 1 h »n done on the elec ironic theory that 
smell this phase should Ion*, ago have come In for Its 
ilm slum of attinilnn It deals with hum in life Itself 
Hum whkh Iheie Is nothing niori ImiHirtnnt Then, 
loo U smms m range that Ihesi tkstronic rtactions 
should he diluted and (lassIHul hv means of relatively 
until Hnnstntswhkh upon Inhniniorv ti at often prove 
Innccuinte no far mm theh elcHtihil valms ari con 
rented Yit thi diagnosis is based on ohnmge not only 
for the h!< ntlth ntlon of the disease hut also foi the 
degree of athk tkm 

Let us Mts what the claims arc for (his E R. A. 
technique. Thu nan Ik summed up as follows 

1 AU substances ;J\< off radiant (nergv Unfortu 
nntelv sc viral nubstnnoeN muv give off the (tame kind 
of cnerjn whkh complkniis (hi mailer 

2 The cnorgv from tin MimmI of an Individual repro* 


Mnts all the uttilbutew of that Individual, Including his 
disc am p roc-esses 

t Path disease and ittribute give* off its own 
pis nllar kind of energj 

1 Tlwsi i nerRles can be transmitted bv metallic con 
due tins, can be dlff* rent In ted from each other bv means 
of coils of wire hliving dlllerent degrees of reslstonc-e, 
and Hu iMittntlulltv of each energj cun 1#* estimated 
hv arbitrary units of nuiiMiromentn 
r » Each of thi*e entraps when conducted to a living 
human subject known ms the reagent, causes definite 
ri actions that hkntifv the energy 
(I r l he r< ac tlous have to do with slight changes In the 
torn of some of the hollow organs of the l>ody, or at 
least a change thut (an Im detected bv delicate per 
c UNsIng by rubbing the HU|icrtni|Kwed surface of the 


Electrooe 


b v tv. 




HEASURIN6,RrtEWWrr; 
STRAIN RATE RHEto 
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Th« bk»d Rpwlmen from the pevtient is plamt In th* dyn»mlw»r ehown at tha riaht. TH* amana 
tlon» from the blood Bpocfmen are (fathered and cjonducted to the healthy human subject or r*a- 
K*nl who ruciea weal by means of the proximal ateclroda. These emanations wt up oar tain 
ohamcen tn the hollow oruana of the rcflvmnt s body which may b« detoeied by pomming aa 
whown The nature of the dlseawil condition of a patient reprwantad by hts blood «pe«tmen la 
deturmlnod by the vibrator* rata which !■ obtained by the first realutanc* bo* known a* the 
vibratory rate rheoetat The location of the dleeaaad condklcm la determined by means of the 
ntoond or vtraln rate rheontat. The iHiirnllHlity of tho dlaesee U read off Ih ohms on the 
third or meanurinir rheoalat AM re*Ulanto« are eon nee tad In wriea. The patient is diagnosed 
by proxy ao to speak 

How the K. IL A diagnosis is conducted with the usual blood specimen 


Ixidy with a glass or hard rut>ber rod, or bv a difference 
of texture of the skin ns dituted by the lingers and at 
times h> u change In t!*lor of the skin over the organs 
In whkh the reaction takes place 
7 These tnergks art a vibratory character and 
tach disease lias its own particular vibration 
S Certain drugs haw a xlmtlai vibration lo certain 
diseases and therefore thom drugs have u destructive 
action on the dlsen«*os to wlilch they correspond, In 
mxord with will known i»livHlcal laws 
i) An Instrument talUd the OsclIU^ciast, or “wave 
smasher/ lias lieeTi de vised by Abrams and It Is claimed 
bv him thit this apparatus develops a form of energy 
huving a range of vlhrnlmv rates ftlmilar to the rring© 
of rat* 9 Inherent In the (ililerent diseases of the body 
Those »re the hnslc (In It mi made for K R. A From 
time to time Dr Abrams and his co-workers have made 
other claims of a still more stnrtUng nature, such as 
determining the religion and nationality from tbe blood 
specimen, measuring by means of ohnmge readings, the 


distance between tbe blood specimen and the person from 
whom It whs taken, the diagnosing of a patient by 
means of bis photograph which Is said to serve In place 
of the blood specimen, and the dlHgnoslng of such pay 
chologtcul phenomena as love, fear, deception, and so on 
Whether these additional claims are to be taken serl 
imslv or not wo do not know Some of them have un¬ 
doubtedly done untold lmrra to the E. R A cause, 
inasmuch as thev have been turned Into powerful 
ammunition bv the attackers of this electronic tech¬ 
nique Indeed, we have been asked by some of the 
leading ERA men not to take these additional claims 
seriously, Inasmuch as thev were merely experiments 
and mere diversions, engaged In hv Dr Abrams and his 
students In the San Francisco clinic, as an offset to tbe 
serious und rather tedious routine of diagnosing blood 
Hiwdmens hour after hour 
Now, when the S«eistific American 
embarked on the difficult quest of lovestl 
gating the validity of the claims of Dr 
Abrams and tbe electronic technique as a 
whole, It was under the firm Impression 
that the claims and the technique were 
detUitte und well established For one 
thing the Abrams method of diagnosing 
und treatment Is being used every day of 
thevear Next we liad bew given to under 
stand thut it took the place of orthodox 
medk Ine when the latter fulled miserably 
Then too, man> M D practitioners have 
taken It up, after becoming convinced of 
Its merits Again, we had undergone an 
el«t runic diagnosis, and had heard our 
state of health reviewed with cocksure 
definiteness and dispatch , It was this, that 
and the other thing, with so much of each 
It was a matter of precision, so it aeeroed, 
as compnred with the relative uncertain 
ties of the usual orthodox diagnosis. We 
had no way of determining how accurate 
the diagnosis might be We were Informed 
how ever, that theelectronlc diagnosis should 
run at least 75 per cent accurate, as com¬ 
pared with 40 per cent or leas for tbe usual 
orthewlox diagnosis To which we can only 
Hdd thut these ure not our figures, but those 
of the electronic reactions practitioners 
And we ure bj no means obliged to accept 
them as final at this state of affairs. 

Is it un> wonder that tho ftouamne 
Amebic an fetdt thut the basic claims of E. 
R A could be analysed In short order? 
We were under th( firm Impression that 
anj ERA. practitioner could give us a 
satisfactory demonstration, proving that 
the relations took place In the delicate 
nerve centers of the human detector or 
reagent, and thut these reactions, In con 
auction with tbe diagnostic apparatus 
could serve to Identify unknown blood 
samples, germs, and other things. In one 
of our Informal calls on B BA. men we 
noted that the practltlouer made use of 
tlnj vinls which were sold to contain dis¬ 
eased tissue and germ cultures. These 
vials served to check op on tbe accuracy 
of the diagnostic Apparatus, the reactions of tbe reagent, 
und the skill of the dlu gnostic Ian. 

As a starling point, we Invited electronic practitioners 
to cooperate with us for we are Investigating tbe 
electronic diagnosis and treatment technique as a 
whole, and not tbe Individual practitioners. We fcav* 
emplmslxed that point over and over again. Further^ 
more, In keeping with this policy, we have refrained 
from mentioning tjie names of those who cooperate 
with us feeling that the purposes of our investigation 
are better served If no names are given And In con 
ft rum Hon of tbe wisdom of ibis policy, several B. R. A. 
men have already voiced their approval 
It Is but fair that we mention here that so far only 
cme electronic practitioner baa come forward and co¬ 
operated with us in a test. This practitioner, whom 
we have called Dr X underwent a test to diagnose tho 
contents of unknown pure-culture vials. A formal 
report of this test appeared in our November isaue, and 
the results were far from convincing. 





jANtJAXY, 1924 


SCIENTIFIC AMERICAN 


17 


Meanwhile, no further teste bare been made, much 
Ut our disappointment We have been promised testa 
and it does appear at this writing as though we shall 
have some real cooperation In the very near future. 
But from our first teat to the present writing, little 1ms 
been done except to listen to the criticisms of our first 
test on the one hand, and to reply to these criticisms 
by correspondence The ERA. fruternlty which Is 
rather numerous, has been devoting no little time and 
effort to arousing a storm of protest on behalf of the 
practitioners and their patients who clulm to ha\o 
received very definite benefits from ERA. One E R 
A. association even went so fur as to Bend out a form 
letter to practitioners, urging them to ask their Rutlnfled 
patients to write to us, protesting against our methods 
of Investigation, assuring us of the wondtrful merits 
of E R A, and urging us to be fairer and wiser In 
our selection of cooperntors 

Unfortunately, we find it 
necessary, In view of the 
avalanche of mall that has 
poured Into our office as the 
result of form letters, to 
enter into the personal side 
of an K. R. A, tangle, very 
much against our will We 
were not very long at work 
on thU Abrams matter when 
we discovered the dissensions 
In the electronic ranks Fx 
ternnlly, this new electronic 
technique appears to be one 
and indivisible, headed by 
Dr Abrams Internally how- 
ex er, we discover that the 
electronic technique Is being 
broken up Into several varia¬ 
tions, with more or less ad 
herents for each variation 
Thus there is the genuine E 
R A. technique, used In conjunction with apparatus 
approved by Dr Abrams nnd manufactured b\ u lalxtra 
torj in which Dr Abrams Is dlrettly Intcrested Then 
there ia what appears to be the E R A technique 
making use of non Abrams apparatus which are refer¬ 
red to as “bootleg* upimrntux In Dr Abrams own 
Journal Lastly tin re are decidedly different electronic 
techniques width hear but a remote resemblance to the 
E. K, A., and which make u«e of as many different 
types of apparatus And needless to say there are as 
many shades of opinion us there are different techniques 
nnd upparntus and each camp Insists that it lias the 
very last word In elettronlc diagnosis and treatment 
und that all otlurs are unscientific, Inaccurate and 
■lore or less worthless 

In explaining uwiiy the failure of Dr X the E. R A 
men ha\e been rather umqiortsmjin like, to say the 
least The mala reason ad¬ 
vanced for the failure of Dr 
X to muke good In our first 
test of electronic technique, 

1« that he is not an E R. A 
man and Is therefore Inoorn 
potent We have been nr 
cused of intentionally going 
to n non ERA practi¬ 
tioner Whv go to a non 
ERA prnUltloner w ho 
uses non ERA apparatus, 
when you pretend to he In 
vestlgatlng Dr Abrams? we 
have been asked 

Again we say we are not 
Interested In Ihe personal 
side of this Abrams question 
We are Interested In the 
blood emanations, In the 
little rheostat switches, In 
the delicate nerves of the reagent. In the electronic re¬ 
actions, and In other phases which if they can be 
proved to be genuine, open an important field of 
research to the scientific world We care nothing about 
the opinions which electronic practitioners bear toward 
one another, and wo have not set up our committee as 
an examining board to pass on the training of the 
various ERA practitioners 

As to whether Dr X Is a genuine ERA practl 
Honor, it Is not for us to decide We were under the 
Impression when we undertook our test with Dr X 
that he was a genuine ERA practitioner We be¬ 
lieved that he was using the Abrams method We saw 
the genuine Abrams apparatus In his laboratory 
although for our tests he made use of other apparatus 
which he claimed was more accurate We saw him 
using the Abrams “Atlas”—a loose-leaf book containing 
data regarding vibratory rates, percussing areas, and 


so on—in going about hi a work, when he found it necos 
sury to diagnose for UiMHse rules outside the usual 
routine 

In reply to Dr Abrams* statement that Dr \ U not 
u genuine ERA priirtlthmer and Is then Ion unfit to 
cooperate with us In our Investigation vse tuke this 
opportunity of stating that Dr X has tmbiultUd d*au 
mentury evldeme width tnminocs us that (1) he was 
one of the original pi»>ni*er class that Dr Abrams 
taught in 19H nnd then again In 1911 (2) tliut ho 

conducted an exi>er!inentiil station fnr Hcvirul yenis to 
test out the teachings of Abrams (3) that In the Hum 
mer of 1922 lie took up IiIh third course In the Abrams 
toclmlque, this time at tlu authorised 'ullego In (trad 
ford, Pa, under Dr J \V King the de in of tlmt 
college, (4) tlmt after he finished Hits last course Dr 
King ordered his diagnostic and treatment outfits dl 


rectly from Dr Abrams, all of which constitutes wlmt 
is presumably mvesaary to Wromo an ERA prmti 
tlontr Furthermore the documentary evidence indi 
cutes that Dr \ not approving of the business methods 
which go\ern the rental and use of the genuine ERA 
equipment, decided to ust other maehlnes and to retain 
Ids hull pen dt n< * In developing elcstronh tecimlque 
To quote Dr X, with regard to this matter There 
can be no other reason than the fact that I am not 
using the nine hints deslgntd bv him that gives him the 
ext use to hu> that I do not represent the genuine D R 
A method 4 * To snv the hast 1 consbh r It most unkind 
and ungrateful of Dr Abiams to make sik Ii a state¬ 
ment when he knows to tin contrurv (sjmhIuIIv ku»\v- 
ing as he does how, Ixxause of mv umxasing devotion 
and lovaltx to 1dm and his weak for the past ten ytars 
I have suffered all any pioneer of a new Innovation could 


suffer Fighting ns I still am for the same t tuse ns 
he Is I am astonished also at the uppnn nt total abmnci 
of wtadom on Ids part In pulling obstacles In nix wax 
Hnxlng presented thest facts we shall dismiss the 
Dr X and Dr Xbrams tontroversv for nothing 1 m to 
be served bv our engHglng In dlfferencfs belwc<n dec 
tronlc practitioners We are still Interested In those 
blood emunatlons and tin dellcnte reactions and the 
rheostat switches, nothing dse Dr \ has luktn 
tlon to our printed stiKiwnt regarding the ‘Ivphold 
Mary" case which In has been trentlng An Inxcstlga 
tlon of the various dounmnts In tltls cun* reveals that 
we were substantially torrent In our report of the fact* 
hence we do not find onrwlxes called ursm to publish 
more shout this matter which Is rather Irrelevant to 
the general question urd< i discussion Still om more 
point, Dr X wishes to make It clear Ihnt he undertook 
the test as an experiment bcenuse he had never before 


worked with pun g< rin (ultuixs and tlmt h( did not 
CMH.s_t the test to 1 h rtptirtod We lulxtred under the 
Impression that vu wert making a dtfinllt ttxt, rather 
than an (Vixrlnunt If ttan Ims been anv mJsunder 
standing In this (.otun i tlon \u an v< ry \er\ B*»rrv 
Meanwhlh whv ill thN fuss about Dr \? The 
question is not so much whetlur Di X Is a gtnulne 
V It A or not hut wlnihtr pun gt rin culturt h i un he 
likntiihd 11< i ( w < si rf k( mot la r r»r (how < outrnva r 
sial nuittMS of width h U \ ms iuh ko prolific XVe 
hau Utn iiKsun d hv want D R V nan that pure 
g< rm uillun s tan la d( finite h hhntlth d, and bv others 
that thev < aniiot I la pnponduano «>f opinion ms iuh 
to he that thev <minor and wt an ilaml n adv to m t 
down oh our first finding tlint pun gt nn tultuns tan 
not at this state of tin art la UUntilhd by naans of 
the t h t tronlc reactions diagnosis (>ur first t< st ]ndnti d 
towuid that d(s Iston and 
tlu nan fat t that no other 
eh * t ronh diugnoxt |< ian has 
(oim foiward to undertake 
the huiul test whhh Dr X 
ho wilhnglx undertook, would 
Mrvt to confirm It Om L 
U A man In New \ork ( Uy 
1ms been working for HOvtrnl 
months with gtrm cultures, 
Hhteldlng them with lead foil 
and trxlng out various set 
ups of apparatus but at till* 
w riling hl« e\jH rlmentH Imve 
led to unsatisfactory results 
It Is well to roim mix r 
that we Invite all elect ronh 
practitioners to cooperate 
with un Time nnd ngHln 
wt are asked whv we do not 
go to Dr Abrams Immune b 
as be is the foremost ex 
ponent of tlu tlcctnmk tech 
nique and Is best qualified to give us convincing proof 
To width wt hasten tt) add our full ngretment with such 
view s and suggt st Ions Our Investigation was no 
sooner announced than Dr Abrams wrutt to us, offering 
to coopt rate to the eml that the truth might be made 
known to tin sdontltk world We hnvt gladlv accepted 
this nHi|n ration and wt certainly appn cintc It 
Through tlie kind otlkos of Dr Abrams we have re¬ 
ts hid niinit rous phnes of literature regarding this 
«uhj((t width Imvi strvul to glvt us a rut Iter extensive 
background of knowledge so as better to direct our 
t Ports 

The suggestion has been ndvnntod thut we should 
s< ml a reprt st ntative to the hdtnrnlorv of l)r Abrams 
in San t rnn< Iso Truth to till Dr Abrams himself 
suggest! d our mndfng a man to Ids hdtoruton Were 
tmr investigation a mere matttr of reporting Interesting 
ohm rvations tlu tdt a would 
lie gladlv turritd out for 
I ht re would Ih no la tti r 
s t n r v than that of Dr 
Xbrams nt work Hut Inns 
iiiiii Ii as Ihls investigation 
Is of i Mrhms wlentllh nn 
tore aiming to urrlve at the 
hush fmts rntla r than to 
n port nun Imprisons we 
firmlv ht fit vt that i visit to 
Dr \bwuns lab uatorx Jh of 
Mssindirv InijMirtniut at this 
time No doubt such a visit 
would m r\t to wltnt ss nu 
mi rous startling deinonstra 
lions hut it Is well to lx nr 
In mind that dt monfitra¬ 
tions do not count ns evi¬ 
dent* In n stUnllfic Invest! 
gathm Tests conduct! d 
under test conditions mu-d constirntt the necessary evl 
den<! on width a final and lasting verdict < an lx based 
Nona tlim ago we were favored with h vlHlt of Dr 
Ahr ims p< rwinid r( pr< st ntative during which the 
question of totfix ration was dlstuxsid at Itngth We 
suggtstml a numlier of simple tests which might be 
ctindntttd at this tltne with TVr Ahr trim stab ax the 
foiwarding of blood sjavlimns to San T ranclsco to lx* 
dlagnost d for us Plan are anv number of blfwal t( nts 
width might lx undt rtnkon and width would d 1st lone 
In short order rh* fundamental vnlue ttf the electronic 
diagnosis And then dnv In and dav out I)r Abrams 
Is diagnosing bhxtcl s|kh limns sent to him In Ids practl 
tlontrs throughout On countrv 

Please note tlmt we are as anxious that the tPHt* be 
fair as are the Dectrnntc prm tltloners We desire to 
obtain results We have not the time to make tests 
{Continued nn pa fit 69 ) 



Hie Abrmmi Reflexophone ihown at th* Uft. eon»Ut» of • rcalvtxece box with three maltl point switches. The first switch 
Introduces resifltsnce In steps of ten ohm* th* w>romi introduce* resistance In nlntfle ohms and the third Introduce* resistance 
In 26tha of an ohm The three switches or rheostat* »re connected In series U»ually three of the reflexitphone* are employetl 
as shown on the facing Th« can Ur sketch shows the dynsminor with It* ndjusuhle etectmde* and hd The electrode* 

srs connected with the ground while the Hd connection Roe* to the rheostatic dynamliwr The riKht hand sketch shows the 
rheostatic dynamiter the function of which Is to amplify the electronir energy 

Thre* of the metruments employed in the electronic reactions of Abrams diagnosis 


D OES a drop of human blood give off emanattom such as aic given off by radio-active sub¬ 
stances? Can these emanattons be gathend and tuned tn by means of a banl? of resistance 
coils in senes* and led to the temttrve nerves of a healthy human being where they cause certain 
changes or reactions * P Are these reactions , assuming that they do take place a reliable indica¬ 
tion of the passage of the blood emanations through the resistance toils? Is it possible by such 
means , to read the life history of a person like, an open book , merely from a drop of blood 5 Has 
a new form of energy been discovered which contradicts established medical , electrical and m fact 
general science as it exists today? 

Seeking answers to these questions, the SCIENTIFIC AMERICAN, has undertaken an investigation 
of ihe Electronic Reactions of Abrams method of diagnosis and treatment Posttivc pi oof of the 
Validity of the claims made for this ncn> technique is vougftl The cooperation of everyone is invited 
to the end that the truth may be learned and presented to the scientific world Scientific accuracy 
demands that the proof be irrefutable , and to that end a number of tests art to fie conducted for 
the purpose of obtaining positive evidence — The Editor 
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Traffic and the Law 

The Unnecessary Divergence Between the Motor Codes and Customs of the Several States 

By the Scientific American Staff 


-ITS AN old, old wtorj but lets look at U numerouH fundamentals Very rmtny existing laws are mait of traffic over the open road and the city street 

I again There ore 14 million automobiles wrung loo, but the changing of a law Is* on the whole, It Is axiomatic that the safe use of the highways by 
und motor trucks In the United Slates a Homew hut Him pier, und certainly a tes« expensive, all of na depends upon proper knowledge by all of ha of 

lust what d(H^ this mean to tin mun pm tms than the thnnglng of a much used highway So theee laws, rules and customs. One who Insists Upon 

Inland iht wheel trying to git from litre In thin inBlul attack upon the traffic problem, we ahull keeping to the left will get smashed up, but with him 

- to There in tin luiHt time and with the di vote ouradves mainly to the discussion of auto- he wilt smash somebody who was dutifully keeping to 

moat comfort t mobile laws, the right, Your Ignorance of traffic laws exposes to 

All told we ha\e 2 800<XK> miles of public mads Here again the problem splits Into two halves The danger perhaps scores of people on foot and to other 
That makes five tHrw to ewrv mile of road But at law deals with two classes of drivers. There is the cars, w ho had counted upon your doing the usuod thing 

ieast Go i**r cent of the traffic is confined to 800 000 man who is bent only on beating the game, who will It hurts you Just as much to be hit through the other 

ml lea of puved road l* or such highways the motor violate all the laws with a light heart If he thinks he fellow*# Ignorance of what to do as though he bad 

concentration Jumps to fid per tulle This would moan win get uwu\ with it or if the penalty seems less thnn pursued you across the sidewalk and Into a shop wto- 

n spaHug of too feet between \ehlcles and if Mr the Immediate prolU The law must deal with the dow with the deliberate Intent of enrolling you on the 

Average Drivir maintains a 20-inllt puct, he would problem of catching restraining and penalizing this list of the week's autonioWiing casualties, 

pass an approaching car every five hoc- There was a time when the ways and 

ond« Cut the figures In half if you will, 
to take nwount of the fact that all the 
cars and Irinka are never on the road at 
once ugnxj that tht reinuinlng OHMm&te 
applies onlj t*» certain hours—the Bit via 
tlon Is si 111 severe enough Th< failure of 
the quoted av* rug* to is* rculliwd In ordt 
nary oj>en roml driving is met by Its ter 
rlttt inudequm y to reprenont the otfigestlon 
of the city streets 

Such inipresNlvt avernges iiiuke spetlil* 
instances more or less sm»erfluous. But 
tlie fdc t deserves mention lliut at the 
height of the Sunday **v«nlng crush munv 
of the hading highways entering New 
^ork < 11 v art filled with solid traffic lines 

for fort\ orevtn «lxt> miles out Approach about the public square of Mansfield, 

Ing the < Itv from the west, one sometimes meets the irresponsible driver und In dealing with him, harsh- Ohio, cars from twelve states. On the day of the 

standing ferry lints at a distance of four miles from the ness should be the keynote On the other hand, by far Dempsey-OnrpentJer fight, we drove westward over the 

river A paralU I situation exists around ull our big the larger proisirtlon of motorists eome in contact with Lincoln Highway fn>iu New York to Gettysburg, and 

dties while in their actual streets the Jam at the the law only in what should lie Its beneficent aspects we passed cars from every state east of the Mississippi 

busiest hours beggurs description At the main comer To them, tin law need im only a set of agreed-upon (outside of New England), headed toward Jersey City 

in Newark, und for six long and weary bha-ks through principle's for insuring that all of us drive to the least From even southern state with one exception we saw 

the heart of l,ns Angeles, all turning In or out of the Interference with any of iw It specifies certain equip at least six, from Illinois more than we could oanveni- 

niuln street right hand as well as left hand, has hud to ment which we must cam, not with the view of forcing ently count The American nutolst does hU driving on 

be prohibited UH to cnrr y lt bl,t ln <inler that wo may have a eon the roads of muny states Can he bo «uffld«ntly well 

the problems arising out of this feurfui volume of venlent and milhorltullve standard of reference It acquainted w 1th the traffic laws and usages of the states 

automobiles fall hroadlv Into two categories Tlure is prescribes tbe munntr nf onr driving in general and amt communities through which he passes, to avoid the 

the Issue of making the highways safe—un inordinute In particular clmountimees, not with the idea that we constant hazard of arrest for petty violations, the oeea- 

numher of i>eople la and out of the offending vehkles, need to have a club held over us, but again so that each sional peril of a major transgression, and the certainty 

!r killed every year through the agenev of automobiles, of us may have a standard by which to forecast the that wane of his actions will embarrass or puxzle other 

And there is the I asm of making the high ___ drivers? If the laws of all states were 


r HAT there exists a traffic problem , everybody who drwt* an auto- 
mobtle u pell aware Just what elements go to make up this prob¬ 
lem u perhaps not so clear , just where to look for a solution u even 
less evident The great Jangcr seems lo be that , before the problem is 
defined and the solution found , the ordinary; growth of the industry will 
have earned the situation completely out of hand The SCIENTIFIC 
American therefore proposes , during the coming year , (o devote special 
attention to the attempt to reduce the traffic problem io its fundamentals 
and to stake upon the best means of relief , and the accompanying article, 
with i is analysis of the possibilities , is the first gun tn this campaign —The 
Editor 


means of your acquaintance with the law 
were purely your concern and your reepon 
nihility Fundamental ln our Jurtspru 
denee 1 b the principle that Ignorance of 
the law Is no excuse for Its violation. Tbe 
principle in a wise one, and In general lt 
must prevail But when the circumstances 
are stub that your Ignorance of the law 
may damage others as badly as lt can 
damage you, it is time for the law to ask 
whether some degree of reepanslbNlty for 
generul knowledge of the statutes does not 
devolve upim the community as a whole 
Jn the case of the traffic laws the answer 
to this la on emphatic "Yes * 

We have seen parked simultaneously 


ways expcdltloUH—It taken longtr and 
<nHtH nam lo move from point to point 
uvtr our roadw than it should 

The problem of Hufely presents two 
major nngl« s—the regulatory one and the 
phvshnl one On the broaden! flattest und 
HtrulghU'Ht highway Imaginable with per 
fed puvunent n<< idents will occur In the 
u bunco of hup* rvlnion of xoiiu «ort Ami 
on poorlv paved roads with narrow 
bridM*, blind crossings nharp comers und 
*\u salve gradeH acrid* nts will Impjtcn In 
spite of the most complete sysU m of traffic 
nibs and the most careful observallon of 
the law We must havt safe highways 
snnelv used before we shall bring down 
I he mitdent total to the Irredtulhle 
minimum 

In exattlv the same fashion the prob 
Inn of milking the uho of the highways 
i xpmUtlmis divides Into two In the 
absence of projx r regulation of points 
whert hi n unis tif traffic mev t or where 
c ongestinn arl«es frmu other causes or 
where tbe road IntK is tempted to do his 


The combination of the ferry from whkh these cars have just come, and the 
grade crossing, is a very troublesome one Out of the picture at the left U a 
line of cars many blocks long, waiting their turn to reach the boats 


sufficiently similar, he obviously could 
Equally clear is It that the laws of tbe vnri 
oiw states oou/d be sufficiently diverse to 
render it quite Impossible for him to meet 
this demand 

In point of fact the existing diversity Is 
sufficient to have been the subject of com 
ment and complaint, but seldom If ever 
lias u bill of particulars been offered 
Suppose we attempt this on a modest 
scale Our basis Is the printed pamphlets 
In whkh 88 of the Btutes publish their 
motor codt Alabama, Connecticut III! 
doIh, Michigan, Ohio, Oregon and South 
Ourolina have failed to meet the request 
for such material, Arkansas, Oklahoma 
Hnd West Virginia, asked for their motor 
(ddes, send only the laws that govern the 
financing, construction and maintenance of 
their highways But the 88 which we are 
able to cite are ample to show the wide 
divergence that exists, and the Jmpoad 
bUlty of the tourist’s having adequate 
knowledge of the motor laws of all the 
states which h'e traverses. 


wor^t wc will nwosmirlh huvo traffic tangles which 
cnuHc annoVHnci and deln\ rcgurdlww of how well our 
roml* arc laid out And regardless of how well we 
regulate traffic at tin trlthnl point* if the physical 
relation beta eon the hlj.hu to the railroad, the grades 
and turns the oltU** and towns traversed, etc„ etc, is 
not what It should 1* we cannot keep the cars flowing 


prolwble conduct of the other fellow In defining and 
enforcing thcae and olher necessary standards, tbe law 
tan afford to err on the aide of lenience It can often 
correct without penalizing* it can even more often 
Impose a light penultv as * mere Jog to the offenders 
memory It can and should reserve the display of it# 
teeth for the habitual or the wanton violator Ina#- 


Twenty-six states make no demand upon the man at 
the wheel save that he have the price of a car—there 
doesn’t appear to rest anywhere the obligation even to 
see that he learn# to drive before he venture# on tbe 
public roads, Sir states require* a driver's license, 
Issued originally after examination of some sort and 
renewed annually without further te*t Two state# 


smoothh and expeditiously 

In the present article wp Hhall have little to say of 
the plnslcal prohlems of making the roads «afe and 
making them swift beyond this mere pointing out of 
the existence of the problem and Us place In the general 
scheme of nutnmoUve phllowphy For Important n» 
!t Is to ha\e the phxKlcnl chnrncteristlcs of the roads 
correct verv many of the existing roads are wrong to 


much as those whose contact with the law comes 
entirely to Its regulatory aspect vastly outnumber 
those who face the Judge for the purpose of being 
punished, we again make a reservation for future con 
si deration Tbe punitive si de of the statutes will be 
dismissed from the present article right here, and we 
shall center our attention upon the regulatory aspects 
of the law*, rule# and customs that govern the move- 


issue licenses, but require merely the tee without any 
examination One gives a permanent license after test 
One ttcehses truck driver# after test and drivers of 
passenger cars without test North Carolina tatvtos the 
licensing of driver# to local Jurisdiction. New York 
requires examination add license teem aU residents of 
tbe metropolis, while upstate drivers go mmpervtsed. 
Practically aU states beense paid chauffeurs. 
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A gUmpoe of the traffic on a crowded street (Fifth Ave^ Now York) Before the installation of the block 
signal system of control, conditions here were far worse than in the picture Street congestion Is prob¬ 
ably the most costly aspect of the traffic problem today 


The lack of uniformity 
here la not mo flagrant as in 
other Instances which we 
shall cite. Broadly we may 
say that the state either 
licenses drivers, or does not 
license them and that the 
question la of minor Interest 
to tbe driver himself It is 
of major interest to the state 
authorities, however Fall 
ure to demand driving 11 
censes makes It difficult to 
Identify the driver person 
ally, or to insure that he Is 
authorized to drive tlve car 
In which he sits, It tends 
toward the presence on the 
roads of Irresponsible^ who 
could get a license with diffi¬ 
culty or not at all and It 
robs the law of the very val¬ 
uable penalty of license revo¬ 
cation Further It embur 
ranges the states that do re¬ 
quire licenses, placing upon 
their roads unlicensed drivers from other states who 
have compiled with their home laws and hence are 
entitled to reciprocal privileges, but who are Impossible 
of Identification and dlffl<*ult to control 

Even where there exist* no license requirement It Ih 
a simple matter to make 11 siaadficalh unlawful for 
certain <_lasses of persona to operate a motor vehicle 
All states make It a crime to operate a ear while 
Intoxicated and practically all license states punish 
this offenao with revocathm Bui when ll comes to 
driving by children, the divergence is wide 
Three states bur driving by those below 14 four 
make the limit IB, nine 16 one 17 and one 18 Two 
others have age limits whhh apply only In Incorporated 
towns One restricts the age of paid chauffeurs only 
another exempts from its age limit children who can 
prove their competence Ten states make no provision 
whatever against driving by Infants five others have 
age limits, but Invalidate them by permitting children 
tv drive when accompanied by an adult Kentucky 
alone puts this excellent idea to proper use with a 
limit of 18 for children unaccompanied, and 14 accom 
panled In fifteen states, It will be seen n child of six 
may go on the public roads In charge of an automobile 
without violating any sjjeclflc law 
Of course this Is shocking on Its merits, but It might 
appear that the lack of uniformity Is of minor impor¬ 
tance Whew It actually hurts la in Its effect upon 
the extension of reciprocal privileges Several years 
ago a New Jersey youth of 17 (Just over the limit of 
hts own state) waa fined for driving la New York, 
where the limit Is 18 The first motion on his behalf 
by the New Jersey Motor Yehlcle Commission was 
rebuffed at Albany Only a last-minute acceptance of 
arbitration by the New York Commissioner averted 
drastic retaliation, which would have taken the direc¬ 
tion of minute enforcement of every letter of the Jersey 
law against New York earn, and would have amounted 
to a 0 U*t»en*lun of reciprocity The difference between 
17 and 18 years doesnt amount to much but what 
about, say, Kansas with a J4-vear limit and Nebraska 
with none? When a Nebraska child of eight drives across 
the state line, Is he subject 
to arrost for his verv serious 
violation of the Kansas law, 
or does tbe fact that he can 
drive legally at home entitle 
him to reciprocity? There Is 
good law and good logic on 
both sides of this question 
the onlv apparent way to 
settle it without env kick- 
back is for aU states to have 
the same age limit And whv 
caa*t they do this? If It is 
safe for a 14-year-old to 
drive In Kansas, it Is equally 
safe hi New Jersey; If it la 
really improper for anybody 
khort of 18 to drive In New 
York. It i« equally Improper 
elsewhere. Once granted a 
mechanism for raachlrg an 
agreement, there Is no rea¬ 
son In the world why there 
should be more than one age 
limit for drivers in the entire 
United States. The difficulty, 
of course, Wes in getting an 
Initiative taken In such way 


not to make any state legislature feel thul It N 
being dictated to from ahtnnd 

SiipiMJxe now vvt examine a jH>lut thul interest* the 
driver very directly What do you do whin jou our 
tuke a street car Unit is standing to meivc and dis¬ 
charge passengers! If wm nri n native of Idaho New 
Mexico, Pcnnsvlvanlu I tali Aeimont, Wisconsin or 
\\ valuing, nothing U left to jour Imagination >ou stop 
and wult for the trolley to mow unless tin rt an 
safety zonis But If vou earn this custom fiom on* 
of these states Into wmu of the others you will git. 
bawled out for obstructing rraflic 

In Florida vou imij slip past the standing trollev at 
five miles tnr hour In Nmv [luin(t*hlrr by ' xc t< icing 
due tare,’ In Kentucky whin jou consider it safe to 
do so— not so Idiot U as It sounds since It puts the 
consequences rigid up to vou In Kliode Island tlu 
statute Implies lliut you mae sneak around llu wrong 
way—a verv unfortunate habit to take with \oti on 
tour tdnee mnnv states js nnli/e It dr istlcullv In Indl 
ana \ou mu\ pans If \ou uu aide to do so at a distance 
of 20 feet otherwise \on stop six feet Ih hind tlx 
sending car, therebj giving Its Hllgbtlng paswngirs h 
clmncv to dash across Icchlnd it and get strmk b> 
approaching traffic Malm sjkh lilts < Ight fix t bcHlde or 
five feet Itehlnd the troll* v Massachusetts Is content 
with eight feet at the side' -vou mat trv to shove th< 
obstruction off the track from behind if vou regard this 
ns profitable Minnesota requires ten feet at tlu side 
or the exercise of rare, Nc hrnxka eight feet and a 1 slow 
passage (lallfomta specific*. ten ml leu ih r hour and 
six feet from the <nr Montana makes it sK miles and 
eight feet New’ Jersev makes thp mnrgln eight fi*et 
but when there lsn t space for this jou nmj go around 
ttic wrong w’nv bj exercising “extreme caution This 
makes you absolutely restsmslble for If anj thing could 
hapixn you werent exercising extremecaution In essay 
Ing the left hand ptissng* The other IS state** of our 
Hat make no provision to cover this point of driving 
etiquette, which mums that the municipalities will 
supply* the defhiencv hading to confusion within tin 
Mtate Itself New York Lltv, for Instance has a 


law a little cliff* rent from 
anv we huvt quoted It pro 
Mbits tin automobile from 
approaching nearer than 
tight feet in otty titration 
and though it is plalnh 
enough worded fi*l [>er cvnt 
of drivers have to have It 
pulnhd out h\ a polh f hum 
or a niagistiuti that (bln In 

< lmh*s tlu n m of the c ur 
and n gu! it* 1 * the behavior 
of an auto that cun l wpus*z*- 
pasl and has to stop 

Now then Is Just mu roa 
son tor regulating tlx rt la 
tkinship lietw 1 4 n a mm ing 
aidoinuhiU and a standing 
troll* j II isn l done to Is* 

humorous or to anno\ the 
motorist it Is done to make 
It safe for people to board 
and leuve the irullo It Is 
verv obviously not the cuae 
ihut HiIh and need* to be 
mhhvcd bv different means 
In even stale It Is verv obviously true that a nm 
vt ntlon whh h affords mliHpiu te proto* tion to the pussvn 
gi rs of tlu lroll* v In om lornlltv will do so In other 
finalities Tlu rc Is ahsolatch no reason In the world 
whv all tlu state's could not Jiav< the saint iuw on this 
lsfint- i \i p]>1 for tlu tilth'ultv of deciding Just where 
the uniform law Is to origin do It Is of course equally 
char that tills diffi* uH\ has b»x*n to date the dominating 
fa* to and that ll nlom Is responsible for the diver 
gtnc, that t \NIh To this point wc shall return Inter 
'lie H)*xd limit Is another verv dreadful thing 1)1 a- 
< re pane \ Ih rt (alt s two direction* Fverv state u boost, 
has a gtneial h|msi 1 limit designed to appiv on the 
o|nn road and lower limits designed to appiv where 
traffic Is heaw c»r the roudwav dangerous Divergence 
Is to U found In tin h|*k' 111< figure named for the mail 
mum and dlvirgeme Is to be found not nlom In the 
M hi 1IU low * r figure s named for ^pex in I localities hut In 
the phvskul tonditions which art laid down n« defining 
these w|N.s ini limit yorn«c 

IaM us loo* first at the mutter of general limits The 
stales an uleout eqimlh divide d h* re on annthi r matter 
of general prim Iple Some of Hum naim n figure which 
Is not to 1 m evceodc d unfit r anv i Ire umstnm es, Other* 
set not an absolute sjsed limit hut a figure which may 
not Ih* exceeded without estthlUddug prttmt /«cu or 
presumptive evident of recklt*sH driving If vou drive 
faster than this and have a smash It Is more or less 
distinctly up to you to prove that vou wire not careless 
or reckless In general primo forte sjteed limits are h bit 
low< r than ahsoluti one* Two states Maine and Mary 
land have Itolh and curiously enough agree on th* 
flguits more thin 2 r i miles i»er hour eslabllshes prim/r 
font cvidtnvL against (lie driver and mon than IB N 
catigorlcallv prohibited In alt other states Hie driver 
has to re id the liook soinethms ratiier curefnlh to 
discover win ther the published sjKxd limit N an ahso 
lute on* or tnr*lv a suggestion for him to keep in 
mind in Hu present of either enrs 
As for tlu actual figures, five Maps s[HHlf\ 2" miles, 
sixteen natm 10 and nine 15 As'\trcni**s \u have 20 
In Massac husetrs and 40 In Kansas J he Massachusetts 
limit of course Is nu rely a 
pi c suaiptIv < one and Ik en 
force d w till db( rt t Ion the 
wi It * r has spilt It wide open 
in tlx prestnre of traffic offl 
cx rs without u reprimand 
Thrcs Htatcs ask for a ren 
sun tide and proper bjhssI 
wltlicmt slating anv numeri 
cal IIml (h and f 1»* p irnphlet 
w hlc h T* nn< ssee sends in re- 
ajHinse to a request for Its 
traffi' laws consists of n col 
Its Mon of isolat'd acts none 
of whl'li Hnv* a word about 
Hjteed t xcept the one that d© 
numds a full stop h* grad* 

< rosslngfl Most drivers 
would prolwihlv agret that 
this Increase* the chance of 
stalling on the crossing and 
Ik therefore cm unwise pro¬ 
vision 

There might Is* hoiuc argil 
hunt that for Instance n 
greater average a peed Is 
proprr in Kansas than In 
(Fonfiaaefi o* page 85) 
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Psychic Adventures at Home 

An Episode that Started as Formal Investigation, Lapsing into Adventure and Actual Comedy 

By J Malcolm Bird 


HEN our psychic Invest I nation wan 
announced In our Issue of January 
last, thi first entry to come Into our 
hands whh lliut of Mrs Elizabeth 
Alien Toiiiwm of Chicago This 
tntr> was not forwarded b\ the 
medium htr** If a lad) whom we 
shall cull Mrs T wrote on her be¬ 
half The formal enlrj was followed 
Id numerous litters, all expressing the mediums 
treme dewlri to come before us at once and all detailing 
the financial UlfiU ullles of the trip The Chicago Tribune 
lmd indicated siuh interest In our psychic program thut 
we pascal the word to them and the) ofTerwl to finance 
und conduit the entire expedition Miss Forbes of the 
Irihunt staff had difficult) In getting to 
Mr* Touison, and more difficulty In get 
ting her dedslon It was finally phaded 
that her daughters health was such as to 
render the Jmime> lmiHisslbk at that 
time. 

Mrs J wits allowed by the Tomsons to 
reinuln In Ignorance of all this, htr first 
knowledge of the Tribum offei und I Is 
refusal (time from me accompanied b> luv 
sharp Interrogation whether she was really 
the authorized mnnuger for Mrs Tomson 
or Just a volunteer The question wua 
ans\u red In tin former sense, but still I 
hud no dlreit word from the medium In 
the meantime, a \ery objectionable two 
page spread appeared In eertnln Sunduy 
newHpnpirs In Chicago und other western 
tlfliN Phero were several w« Ird daubs 
representing the urilst s conception of 
ghosts and nmtorinllruHons, and the remaining space 
hum ftllid b\ the statement r« iterated In various ways, 
thut Mrs Tomson was mining to New York to win our 
award A few weeks later a short news Item run 
through the press of tin prnlrie states, to the iffeit 
that hIih had romo and had won It That the Tomsons 
were In some wn\ n^isindble for theta storks seemed 
a natural assumption and one which 1 tmtatlvcly 
advanced In torresismdinn One of these letters was 
(Missed on to the imdluins husband, Dr C II Tomson, 
and us a riHtiJf, I was for th< first time honored bv a 
eommunhutlon dlmt from the ronmons This denied 
the ehnrge whhh I had not made and It repented the 
tali of the ardent dislri to mine to New York with 
the finam lal Inability to do ho Ntv<ral furtlur letters 
from (lie Tomsons and fiom Mr* T followed In rniuh 
tin same tmoi In the mcanthm tin v had been nblo 
to llnurui trlpH lo New Urbans and KansaH ( Uv, but 
nor to New York 

Another phase of the matter has to do with the 
National spiritualist AHsodatlon This IkmIv regards 
the medium as a fraud and lias ho stated In public 
prim (Jreat agitation was displayed In the miHllums 
representatives lest we credit tlaw charts which tlK*y 
(xplulned awav at length, with free use of the word 
l»erse<utlon " In April while I was In Chicago, Mrs 
T spoke the hhiiu ple<*i over tht telephone and I had 
fo Interrupt her lien mptorllv to assure her that what 
otlur |«>ople thought nbout tin medium would have no 
Influence upon our Commltte* s dt liberations Our 
ludgis wert !iow< ver nweRsurlh aware personal!* of 
tin fact tlml di tailed i lmrges of fraud had been 
brought against this medium at rnanv time h and place* 
so that there t xlnted fair presumptive ground for Infer 
ring that many of la r manifestations vure fraudulent 
l T nder all these elrt unistances, It was dlftkult to believe 
tlmr Mrs Tomson had any intention of appearing 
lief ore ub 

I ate In October nevertheless, letters came informing 
me that Dr and Mrs Tomson and their daughter were 
en route to New 'kork On Sundnj the 28th, they 
arrived On Tuesday Dr Tomson called on me and 
refused point blank to tell me where he was stopping 
Throughout their stay in New York, my onlv means of 
communicating with (hem was to call Mrs J at her 
hotel Usually she was out and I could onlv leave a 
message for her to t all me back Whnt I sold to her she 
had to relnv to the Tomsons with more or less difficulty, 
und sne had to rela> their nnsmr In the face of this 
Dr Tomson took every opportunity to Impress upon me 
that Mrs f had no nnthorltv to arrange things for the 
irn dhrni and that her presence constituted an Inlrushm 


Into their affairs which whs bltterl) resented by them 

On Friday, November 2, I was informed by Dr Torn* 
son that the medium was to sit Sunday evening at the 
Raymond Hltcliock estate on Long Island. I was Invited 
to attend this affair, and to bring the entire Committee 
Upon in> explaining that Houdinl whh In Texas and 
that the two IJoatnn im mbers of the Committee hud no 
present connection with the case, the Invitation was 
turned Into a peremptory demand that I secure the 
presence of the tntlri Committee Dr Prince and I 
actually attended, at much personal Inconvenience Dr 
Carrington lmd a business engagement of the utmost 
Importance und was unable to go Ills absence created 
a fresh storm of protest 

Tills Great Neik scunce had been announced to us, In 


the invitation as an entirely Informal one The medium, 
wc wt re told befort enii ring a » rles of serious sitting* 
with a givin drcle llkis to meet the members In a 
frlcndl) neonct for purposes of smliii contact It 
was on this understanding that we went From the 
moment when we enured the house however, every 
effort was made lo our presence an official (lmr 
luter Tlu sot lal contact plea was a huge Joke The 
medium was laid In se< luslon in another part of the 
house Our thut gllmpsi of her whh vvlan she entered 
the cabinet running Ihrough the drcle nt top iqiced to 
reach it at the end slu lefl it with equal speed and 
greater suddenmHH Two frnnth lllghts through the 
send darkfiud room vvtn literally all w« saw of her 

The cabinet was constructed after mu arrival under 
Dr Princes wuhhful eye Winn all was ready, the 
loom was far from dark, several of the windows remain 
ing umurtnlned 11 km was no moon ami no elettrh 
light outdoors within the rnngt of these windows but 
the night was char and after ones cus were adjusted 
to it flit Illumination from without was considerable 
In addition a slngh blue bulb was lighted in the room, 
across from the cabinet The nctinlr viilu* of blue light 
is so mudi higher Hum that of nd that a stenographic 
record of the sitting could probably have been rnude 
Yet of course, the Illumlnntlon was hy no means suffl 
i lent to enable u close watch to bo kept for suspicious 
movements. 

Mrs Tomsons act consists In the '‘materlnllxatlon” of 
‘spirit forms No definite dalm is made regarding 
these If one will one Is permitted to assume that 
some of thtm are full materializations ’ in which the 
medium would he expected to he on her chair In the 
cabinet while the ghost walked Hut they are freely 
udmlttod to Ik ‘usually mere transformatlon%" In which 
the physical shell of the medium Is used as the founda 
tlon for the building up of the presentment of some 
departed person. 

Many instances are recorded when these figures have 
been ‘recognised’ b> sitters as those of their dead The 
recognition applies particularly to the faces which are 
usually covered hy veiling or some undefined material, 
and revealed only gradually and in part If the actual 
degree of likeness could be determined scientifically .and 
given a numerical index, several possibilities might be 
examined It might judged that the manifestation 
was not ohjectlve at all that tht medium had got, 
telepathlcullv or otherwise, a mental picture of the 
departed which she had consciously or subconsciously 
imitated bv normal physical means—a sort of animated 
or illustrated ^spirit message M If the resemblance be¬ 
tween the apparition and its original were high, it 


would be necessary to consider whether normal phyal 
cal means could account fur it, or whether on It* face 
it were an objective phenomenon The possibility would 
also be discussed tliat ail the faces were but generalised 
tyi>cs and that chance plus hysteria plus desire would 
account for the recognitions. 

Regardless of this Interesting and difficult question, 
however, there Is one outstanding feature of the apparl 
tlons which U distlmtlv un objective phenomenon— 
whether genuinely psjcble, or fraudulent Precautions 
are taken that the medium has with her In the cabinet 
no white material, and the spooks Invariably appear 
clad in fiuwing robes of white. These white garments 
must he explained on the one ground or the other 

At the Hltehc*(»ck seance, there were some thirty sit 
ters—mostly theatrical people In spite of 
the advertised Informal character of the 
occasion, the presence of Dr Charles M 
Mealey of Manhasset had been secured for 
the purpose of subjecting the medium to 
anatomical examination I am Informed 
that Dr Niesley Is one of Long Islands 
best regarded medical men After he had 
fin lshed his task, he turned the nude 
medium over to a committee of six ladles, 
who clothed her In a brilliant hued kimono 
belonging to Mrs Illtchcock Clad only In 
this, they conducted her downstairs and 
she rushed so precipitately through the 
circle und Into the cabinet that I was 
barely aide to gather the impression that 
in form und face site resembled her 
daughter closely 

Mr Johu X. Ilrachvogei a member of 
the law firm of Munn Anderson A Munn 
was present bv agreement with me und he had brought 
Mrs Ilrachvogei Much agnlnst her will, the Tomsons 
Insisted that she serve on the committee of Indies and, 
having got her on it thev attempted to make her par 
tlclpatlon stand ns an official and binding act by the 

SlIENTIHC AilKHJr \N 

The charge has, naturally been made that the 
medium brings the white material Into the cabinet con 
cealed In one of her anatomical cavities the medhal 
examination is to insure against this Dr Niesley 
interpreted (lie problem os referring to the vagina alone 
and directed his examination to tliHt quarter only He 
paid no attention to the rectum or the esophagus, and In 
fuel had no instruments with him for so doing Though 
he made clear the limitations of his work, Dr Tomson 
exhausted every device to get from him u blanket state¬ 
ment that the medium could not possibly have anything 
concealed anywhere upon or within htr umJ similarly 
he struggled hard to make It appear that the Si ncn-rmi 
Amkhh an wun h participant in Dr Nieslev s findings 
and was bound by them When confronted at n luter 
date with the suggestion that the medium might have 
curried material into the cabinet in a capsule of some 
sort In the rectum, the esophagus or the stonmeh, Dr 
Tomson attempted to assert on his own authority as a 
medical man thut this was an Anatomical impossibility 
The sword swallower and the ruminant are sufficient to 
enable any laymen to contradh t this claim 

Dr Nieslej examined the medium s hair Mr«. Tom¬ 
son, after he had left the room informed the ladh»fl thut 
he hadn’t dime ao and got them to do It again She 
may have made an honeat mistake, but the fact that 
she went to the trouble of making such a false state¬ 
ment and getting this test repented lends to the sug 
gestJon that on putting her hair up for the second time 
she concealed something in it more plausibility than it 
would otherwise have None of the ladles was pro 
pared to deny categorically that she could have done 
this 

If not actually taken into the cabinet within the 
medium, the white goods might have been passed to her, 
or planted in the cabinet The cabinet finished, all 
litters were Invited to examine it, several did so, in 
eluding myself Then we were seated, the lights ar¬ 
ranged, and we inferred that the medium was to appear 
Instead of this, Dr Niesley first and then the ladles 
were designated and sent upstairs to do their work 
During the ensuing Interval of twenty minutes the 
seated group broke up, and had to be reassembled when 
the medium was really ready to appear I could not 
testify that the cabinet was not tampered with in this 
interval, nor could 1 find anybody else who could. Dr 



yERY medium muai decide for herself whether she cares to parttcb 
/"* pale m our psychic investigation She must consider our motives , the 
propriety and fairness of our undertaking, the feasibility of our 
conditions, and numerous other points If on any grounds she decides not 
to work with us. our efforts to persuade a change of mind are ^ept withm 
appropriate limits , botfc in degree and in fcind It i* not our desire to harass 
on]> medium But all data necessary for the choice between participation 
and non-participation arc easily available, so that a performance like that 
of Mrs Tomson indicates on its face that we are bemg trifled with On 
account of its interest We have decided to tell the accompanying story 
Because it u one that revolves about the personality of the medium and (hat 
of her husband. We tell it as a tale of psychic adventure rather than of 
formal investigation Because in this tmtance it IS an essential part of the 
story, we are NOT withholding the identity of the medium —The Editor 
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and Mias Tomson moved freely about during this highly 
artificial Intermission The procedure seemed an latently 
oblique to create active suspicion, which would be con 
trudlcted by no known facts. 

When the medium made her dash for the cabinet, she 
actually brushed against her daughter f and the tlluml 
nation was not such as to enable any sitter to acquit 
them of the possibility that something had been ski 11- 
fully passed In leaving the cabinet at the end of the 
sitting Mrs. Tomson without the Slightest warning 
burst through the curtains like a firecracker, and the 
daughter leaped up and caught her mother In her arms, 
supporting her through the group of sitters. The condl 
tions to make posslblAffbe act of passing a guilty bundle 
bm k to the young lady were hen* present to an alarm 
Ing degree. 

With the medium In tho cabin* t the Hitting opened 
Dr Tomson and the daughter now made great show of 
not approaching the cabinet until afttr the flrut appari¬ 
tion had appeared After a brief wait the curtuln* 
purled, and a whlte-clnd figure stood In the opening for 
a moment Then the seance routine commenced 
This routine Involves the Idea that each opparltton Is 
directed ut an individual sitter No announcement of 
hts identity Is made, the doctor or the daughter gels a 
sort of “hunch” us to who Is wanted next, pkks this 
sitter out of the crowd take* him bv both hands to 
guard against any deliberate or i motional rough stuff, 
and conduits him right Info tho vtrv Jaws of the 
cabinet These roll apart, and the aprmritlon is Uure 
After a moment’s inspection, the sitter is bmked off a 
little by his condm tor and the apparition follows 
thereafter retreating Into the cabinet 
At Great Neck there were two recognitions Mr 
Hitchcock recognized an uncle, or a grandfather, or 
perhaps both with heavily hoarded fme One of the 
ladles, who stated that she had never met the medium 
or been Interested in spiritism was rcductal to a condi 
tlon of einotlnnnl crisis bv hi r v^rv posit he recognition 
of her mothers face and voice (In the four words My 
own darling child!') This lady was embraced and 
kissed by her apimrltion, and several other Hitters were 
touched by fingers or drapery 

In two trips to the cnblrnt X was nor tom lied The 
first time, the figure was henvlh velhd nnd MImh rmn- 
son tried to convince me that there was ectoplasm in 
active movement upon tlie face Finally the veil dropj>ed 
suddenly, and though the head Dun rolled violently 
Ihh kward and the curtains closed quh Wly [ was positive 
that tho fu<*e was the medium s bven no, of course no 
damage would be done her cl ilnix On nn soeond ml 
vunco, the face that wuh presented had a curious un 
finished appearance, as though flu feature n were hut 
half formed The figure on tills occasion avoided close 
hlHpwtlon so that I could not ihwk tills impression 
So fur us I could see none of the figures was notubly 
different In height or girth from that of the medium 
At one point there were M?virul words of good evening 
addressed specifically to me from the cabinet In n 
heavy buss voice Though this impressed 
me hh obviously artificial Dr Tomson In 
sUted tlmt It was the voice of his father 
In law Tho opening was not pursued 
Apparently the only avenue of attack 
for one seeking to demonstrate the char 
aiter of these manifestations lies In con¬ 
sideration of the white drapery Tlu tan 
senwus wits that tills was n textile fabric 
—lullo was the word most often used In 
simile In the advance notices which were 
given ii n of the performance, emphasis 
was placed heavily upon the unwrinkled 
api**nrnnre of the robes, and the extent to 
which the edgut Btood out «rlsp and un 
folded All this was exaggerated I 
thought the substance could eanll> have 
been a fabric sufficiently light and soft to 
stand up, under dose packing wet) enough 
to account for its appearance 

Mrs Brnthvogel was quite certain, from 
the any the robes hung that we were 
dealing with a made garment, nnd not with mere 
yardage of loose cloth Ineldintnlh, the yardage neces 
wry to produce what wo saw wuh again grossly over¬ 
estimated In the extruvugant advance statements. Like¬ 
wise we were given to antldptite a fluidity nnd freedom 
of the white material (suggesting of course thnt It was 
ectoplasm) whldi the performance did not achieve 
Psychic supporters would accept no adverse verdict 
based upon capture and annlvsls of n bit of this ma 
terirtl Even If It were UUntlflable ns the product of a 
given mill, the believer would accept It us an apport, 
brought to the lahtnet from n distance, by psy<M c 
power, for the medium’s use For a scientific disposal 
of the case, the question how It pit Into the cublnet 
would have to be discussed from every angle So far 


ns the Great Neck sitting goes conditions wen. too loose 
to permit the exclusion of obvious possibilities It is 
of Interest to record however, that no Him r outside the 
medium’s pmty waa prepared to UIsuihs tin nmnlltsla 
tions from any other angle than to ask Where did 
she curry thut stuff?* 

On Friday, November Orb the Tomsons gave a public 
seance at a spiritist church In Rn>oklyn Kiev had 
already attempted smh a performance on Tuesday the 
GtU, but tho doctor demanded that Uu* collection precede 
the seance, while the chuuli people InslNUd that the 
seance precede the collet tlon The net result was no 
seance—and no collet tlon' The peoph who arranged 
the trldav Bitting were Mm* re s|diltlsiH who m ver 
Dieless, btlleud that thin particular medium was a 
fraud and Ihiv planned to expose litr ut all tests 
The cllmux came when one \oung man with an Irish 
surname, confronted with u ghost and finding Ids bunds 
securely held, reached forwaid and bit tlu apparition* 
Hie sitting at once broke up In a free light, although 
Mrs Tomson postponed the fulnt with which sla 
usually meets lough tattles until she was safely uiu 
stairs. The biter stated thnt he got a mouthful of 
cheesecloth 

liots of well meaning folk are always tr>lng to till 
i i* how to catch our mediums red handed 'Jhi gtmral 
Idtu N*H.rns to lie that one metis only to flash i lalght 
light, or Hturt a rough house of some sort 'Without 
anj criticism of those who do It tills way, we do It 
dlfferentl> We do not start with the assumption th it 
the medium Is a trook, but rather with tlu assumption 
thut If lie In one the Instrumental tCHls width would 
give un the necessary Information uimut genuine phe¬ 
nomena will do us well with fraudulent, ones The 
precipitate people who see, In the Imagined success of 
biting grabbing ett u condemnation of our slowtr 
methods or evtn of our willingness to sit with a in< 
dlum who If a fraud could be <uught by this rough 
stuff miss tlu point <nllnl\ At the aume time we 
are the luHt iieople in tlie world to d*_ny that (Ik n Is u 
urtuln delicious humor in tlu Idea of biting a ghost 
und finding thut Its precious *t toplHHin Is nurcly u 
mouthful of <. het R<*t lot h 

Our tirnt tisl seance with Mrs Tmusun, In which we 
luq>ed to advance toward knowledge of the souici as 
well as the nature of the white mis s was stladuhd 
for Wednesday evening, November 7th Ah umih! wt 
planned to Bit in the law' llhrarv of Munn And* rson & 
Munu This rixuu Is mrpittd completely shelved for 
und lined with books whinwr door and windows ]*»r 
mit, rather handsomely furnished—altogether comfort 
able and cozy Numerous authorities and several me- 
dluniH liau seen It and none has NUggesled thnt It was 
not a good place for psychic work Airs T herself wus 
enthusiastic regarding Its advantage m 

Shortl} ufte r noon on Wiilmsduy, Pr Tomson called 
upon me ncconqmuled as always hv hN chauffeur 
Whether he regards thl« tn in ns u bodyguard or a wit 
ncHS I do not know but 1 have yet to see him without 


him lie nskt d to see tlu room w T h< rc we wire to ntt 
lie wasn t fairly ovir tin cb«>i Dll nnd hid m t looked 
at the room «t Hit before he stated in so munv words 
tliut it would never, nevn do 
The only reason whkh lu could present inmicdiatil} 
In response to mv querv was dmt thm win no in*IN 
ties for (Unrobing the medium I dhovuxl him th* re was 
a comfortable dressing room with running water two 
Metw Hcross tlie hall So he shifted his ground nnd 
inude the less easily controverted statement tlmt Uu 
library lacked the psvcldc atmosphere 
Pressed tfi lie more Hptvlfl*, he asserted thnt the room 
gave the impresid m of n public rather than n prlvnfi 
place I feel strongly thnt th( reveroe In the truth hut 
I merely reminded him that the medium linn snt often 


ami snccotefully in theaters and pulpits, and asked him 
In whui wav tlnne pirn vs had an ntmoftphere of privacy 
vvtilth our llhrarv linked Hi explained that the dif 
krenc* Hi\ In tin tin umstnmH that in tin ihoabr or 
tlu churi h tiu tmdifMf huh rtnwte l was quire ready 
to grant that for tills medtum, this wuh an Important 
toiisidi union hut I was sunirlsid in tmvc Lur Uuwhund 
urge It I [hiluttd out not the niispu |ouh characttr of 
tlie claim but un n lv tlu obvious im onslstcni v— thnt 
such sunlv Incriasisl rather Ilian dixroased 

the resemblance to a public place 
U Ik doctor nt ik k to his guns and ultimate I v asked 
whether \w could not go out to sit In a room In a 
pi I vote resident t Nonuuhtre 1 n plb d tint on g<nu ml 
principles we |k rhapK could but tbit on eight bourn 
notice we muldnt Hun would hi m r alrtnt the 
phvsluil probhms of Hu last mlnut* siiift but also the 
finding n plate—not evtrvlimh wants a hi mu i in hi In 
Ills IIv ing room r \ he doctor verv kindh offc re U to take 
tills load off mv Hhouhh rs Mint ho-und So, u frlind 
of Ids lit was mire would offtr a rmnu In hi r apartment 
s’f) I dldn t lnimb in Ids face I poluti d out gently 
but firndv that if mp tnvestlgatorH were to pluo tliem- 
noIvch In u ]H)sjtion wbtri the v might lum to remhr a 
favor ihh vtrdht this must lv of kiicIi diurattcr that 
our readers could uuipt It and that the v urtainly 
<ouldn t accept It If we told tin m tlmt we hud «ai In 
premises over width we lmd no control This brought 
up the whole question of the propriety of our conditions 
nnd evin of the propriety iff our im[Kedng un> (smdl 
tlmis at til) \\i imd anuounfed that if tin conditions 
which we pi ojK»si d to unv medium wire In lier ludg 
nunt Jnldbitlvi of th* plicmaniiiM v\i should la willing 
to disc usn tlu posMIdlltv of attaining In Home otlur 
vvttv tla end ttl vvlihh the offdidlng londitloiiK w*ro 
alimd I^r lomson liiisl to Intcipret tldw as obligating 
us to com id*, unv duuand which lie might make for 
the abiii* im nr of (ondltlonN which lie dldn t like The 
furl lit r lx \uni the more absurd lie got until finally 
hi was talkin^ about suppl*Hunting oui Judges with 
thres of Ids own clmltt 1 I tlnullv reminded him that 
wt wcunt submlMlng outselvis to Ids test he wuh 
submitting to ours that It lu dldn t like our rubs he 
m isln L play the game at nil but thut If hr wimUsI to 
plav with us vvc were the rule makers Hi thought this 
horribly unfuit und orusajdtd lie flnalh delivered his 
ultimatum, tluy would sit on premia *h seletted by 
them or jot ut all So I called up mi commlttwmen 
and mv slitiiK nnd told them It was all off 
Lhursclnv mx>n hi ran in again—still with the chauf¬ 
feur He appurentli thought I had Iks n Mulling and 
would rcss ilc lie ashed win tin r wi win prepared to 
sit outshh our ollhis No pnqHrsItion to sit that day 
bdng Involves! 1 ludh it(d our wIlllngnoNs to hold the 
Siam is In l)u apartmint of Mr Orson Munn bven 
lids concession vvnsnt enough he made tlie hi hi Hlc 
point In so mini winds Dial Du medium would sit 
onl> In u place win re we could liaye no preliminary 
cuntrol of tlu premises I au used him of concealing 
his rial objections to our law lihiarv and 
told him that in mv Judgnnwit hi was 
ifiuld of apparatus which lu ph lured a« 
tomeakd In tlu walls and floor Ik hind 
tlu Ik>o ks ete lit won bin t denv this 
i liargt 

As Ik fort he (jirrhsl the discussion 
a fit Id Hi made It ur\ 1 1t ar tlmt they 
promised to give us one sitting und to 
demand a vudlct on that slimier IuinIn 
lb re fiixii si viral tlnus to tlu threat 
Nit k sitting ( s tin opjMertnnltj which we 
had tin ulv lud to ivamlni Du phenom 
inn and e xpnws^sl mu w Ids Indignation 
Dial otn entlri inimnilIt c hadn t bisn 
piismr Hs |u b )d rt id our mnditionN 
bm of course In Du (as, of a nudlum w> 
will irnl fnvorablv known uh Mrs I on i son 
\\l must Ik pri pari d to vv dve thest ! An 
a iimttir of fact Airs Tomson wun pretty 
Dud or Dus, uHigul w Itntlflc lnvestlgu 
Dons and tin m pli\si< at i uimimitlons nnd 
sin was not al all sun Unit sbt wantul anv moroof them 
I a ski d him wbv I hey had entiled mir Invest IgatloU If 
tlitv ft ll II) it wav aUiut it, and lu said that thev nivt r 
Imd cultied ll J asked him what lu was doing In 
mv o(ll<e in lint evijit und ht dldn t whim to know 
i\,nlh Ih fin illv r<all7td that we weic goln^, to run 
oui own Imi^Dgatlon in our own wnv and that wo 
dldn t gr ni!\ tan vvluther lu and his nudlum worked 
within* or not So D i n he wint awav with a parting 
shttl to tlu e Ift 1 1 that we win being finamisl bv the 
< arliolh < liarih and that our whob Inustlgution wuh 
n fraud disigmsl to dlmrcMIt Innoom mulluuiH My 
parting shot was that I didn t IkUim lu had at any 
Him Imd anv Intent of sitting with un Aside front 
these minor Items wi agreed iurfeith ujmn nil points 


r 'HE Scientific American has undertaken an investigation of 
psychic phenomena of objective character , aimed pnmardy al de¬ 
ciding whether such phenomena occur t and secondarily at learning 
their cause if they do occur The mantfold subjective manifestations of 
psychtsm are for l/ie present excluded from our mvwfigaiton, because n>e 
are prepared to admit that they occur We have tnvffed all physical 
mediums to work With our Committee of Judges who as tre have empha¬ 
sized, are examining phenomena and not mediums Less as an inducement 
to the medium, than to assure the public of the reliability of any favorable 
verdict which we may be called upon to render, n>e have offeicd $2,500 
h the first medium who is successful in the production of psychic manifesto - 
Ison* of a physical character before our Committee and under their test 
conditions An outhne of the proposed conditions the membership of the 
Committee , etc , etc , will be found m our issue of January 1925 — The 
Editor 
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hxtemil and internal views of the latest model of the leading air cooled car, showing the manner in which the conduit from the blower U joined to the cylinder 

assembly, the path of the cooling air, etc. 


The Future of the Air-Cooled Car 

Engineering and Operating Facts that Call for Its Most Serious Consideration 

By Victor W Page, M S A E 


III (litrimil UlkUn<\ of nnv form of heat 
in^lm Is <i<urtnltuU hy tin ratio of thi 
Ik pw4 f f tiluJnul to a definite fin l consump¬ 
tion \ ctrtaln amount of *n<rgy ''HI be 
111 m r ititl lu the form of limit when u 
jKinnd of am fm 1 1m binned If fhe 
MVntu pitijwprth n of tin Inut units d< rived by burning 
(he pxiiltidw* mirimt tould 1* utilized In tiling unefnl 
work tin t flit lorn y oi tlu guHolint engine would be 
grt liter than that ot nn\ nthir foim ol energl/lng 
jpowi r Tlu ii Im i gnat 1 w*» of luut fiom muIoum 

uju* 4» inning whltb uin Ik <ltid IJil ndiKtlon if 
preHKtjn of tlu txpnnihd gnu through cooling (hi motoi 
iiml ilu loss of lu at thioiigh the i xhmmt Milvis whin 
I hi burnt jiwn \n \ \|k*11i d fr in tin cy limit r Tlu »t 
Iosjm s mii> In dlflirmt <h signs Mono of them *un 
Imrdlv Im ndn id olhtis uin 1 h changed by altering 
details of lit sign 

Hit lush tlm ugh the wutir Jacket of tin aurage 
lUtomobllt imwi i limit i \ is iIk MV6 per unt of the 
total Cuil i till tm \ lids mums that in moat ruse* 
mine than one-third of tlu hint units tlmt should lie 
iwilluhh fi i in>\\n ati nhsorlHil and (llssipnteil hv the 
mh ling watil Snoilur ihlid is lost through the 
i slums* Mil m s having but !U t i>er tent ol tlie luat 
units uMilbit U to ouiumii nu tor fihtlnn and do useful 
wmI \ grmt Ii ss c f lu it tln< ugh tlu »Doling systerns 
(unnot Is avoldid as some method must Im prn\hied to 
keep tlu IcmiHirttuii of tlu tngint within proper 
Imunils Ilowim u ding am mglni is not a pr< bletn 
m refi igt r itlon mid the firm must bi ukih! ud\lsedl\ 

It Is apparent that (tu riipltl lombustlon and continued 
auks of ixidijsions by width the ongtnf dewlaps Its 
lK\ur wr uld him n luat (lu natal porthns of the tom 
Imstk n ihatulM r and \nl\es to a ixd hint If s one menus 
hi ii not fill in In u ndwi r mm Ii of this hent «twa> Hie 
lilgh it m|H i afuii of tlu imrts of an tunooled engine 
would burn the luhil allng oil even that of the best 
ipmllM imd whi tinr of mlmial or organic nrlgjn and 
tip pistm and rings would lu it and tvpnnd to stub a 
ihffiei i sjh iliillv wlun deprlvid of oil, 
tint thev would stick and work lmrd in ■ ■ ■ — 
tlu tvllndti IhU would sure tin walls 
ind tlu «\t*s|\4 frktkn which tlun 
insiul wool I Und to bind the parts so 
tlgbtlv tint tlu pinti n would ultlmutelv 
si it a lsarlngs would be burned out, the 
\il\tR \u nl I w it | md tlu tnginc would 
Hoouheinn In \h r tlu SuaeowTUisof 
wati r u i hd i its win neglictml to fill ihe 
radiator will ns ill some of tlu troubles 
nu nth md t< tlu ir si irow 

The Ik st UmiM nmnt to sect)r* eftuknt 
opi rat h n 1 h a ipu stb n i n w Im h i m^hk r 
ubh dlfTertnci of opinion i\|sts among 
i nginei i s Tlmt t he eftii Imiv if an t ngine 
Is di|Hmlmt ui»oa the ratio of luat con 
urlKl into \is4 ful work compand to that 
u minted b\ the explosion or rapid hum *—■ - - ■ - 
ing of the gus is an nuepted fact It Is Tour cyll 
\m ini|K>rtant tlmt the engine should not 


get too lut anil ut the other hand It is equal b vital 
that the tv limit r In not rolfbed of too much heal The 
object of cyllndtr looting Is to keep the tenuierature of 
the iy limit i iiel tw the d tnger point so the oil will not 
Iiecome unduly he Med tnd thinned hut at the same 
time to lmve it as high a*«poMlblc to secure maximum 
power from the gas burned Air-cooled engines can 
be operahd niuvessfullj at temjieraMires higher than 



Hm 
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Typical power plant of a light, air-cooled car 

the iMilllng rwdnt of water, whkh limits water-cooling 
Theie are two gun ml systems of engine cooling In 
common use that in which water Is heated hv the 
absorption of heat from the engine and then cooled bj 
nlr passing through a radiator and the other method 
In which the air Is dfreded on to the cjUnder and 
head, whkh must lie increased In external area, and 
absorbs the hwt dim ily Instead of through the medium 
of water When the Ihjnld J» eniployed In cooling Ji Is 



Tour cyltndered motorcycle cooled by current of air created by the 
the machine through ihe atmoepfcere 


circulated through jackets which surround the cylinder 
and head castings and the water maj be kept in motion 
hy two methods The one generally favored is to use 
a positive ikculatlng pump of some form which Is 
driven by the engine to keep the water In motion The 
other system Is to utill/e « natural principle that 
heated water Is lighter than cold llijuld and that It will 
urn! to rise to the top of the cylinder when It becomes 
heated to the proper temperature cooled water from 
the radiator Inking Its place at the bottom of the water 
Jmkct A new Ueveloirtnent being experimented with is 
steam cooling, in which water vapor la used Instead of 
the liquid 

Air-cooling may be bv radiation or convection In 
the funner case which applies onh when small station¬ 
ary engines arc used and then but seldom the effective 
outer surface of the cylinder Is Intreused bv the uildl 
tlon of flanges or spines cast thereon, and the air Is 
depended on to rise from the cylinder as heated and be 
replaced by cooler air this producing u natural but 
sluggish cinulatinn When a positive ulr draught is 
directed against the cylinders b> means of a median 
Unllv-operntcd fan, cooling Is both hy ndlatkm and 
convection, which means nlr In motion In latest types 
of engine tlu alt draught may he directed against the 
cylinder walls hv aome form of jacket which confines 
all of the nlr current to the heated portions of the 
cylinder, wblih it passes at fairly high speed 
The earliest known method of cooling the cylinder of 
gas engines was by means of a mrrent of air passed 
•through a Jacket which confined It close to the plain or 
unflnned cvUnder walls. The gasoline engine of that 
time was not as efficient, being mixh cruder In nil 
details, when compared to the later forms, and other 
conditions which materialised made It desirable to cool 
the engine hv water Kven though gakollne design and 
materials used In their construction became more and 
more perfected, there has always existed a prejudice 
against air-cooling, though many forms of engines have 
been used both In stationary and automobile, os well 
as in motor* y<$j^nnd alrrraft applications 
■ 1 1 . 1 where the algmollng method has proven 

'**' ^ f to be \ery suof&sful and practical This 
prejudice on the parr of the layman is 
accounted for largely In the writer’s 
opinion, bv the preponderance of automo¬ 
biles sold in which water-cooling is used 
exclusively 

The simplest system of air-cooling U 
that in which the cylinders nre provided 
with a series of flanges which Increase the 
effective radiating surface against which 
an air current from a fan is directed to 
absorb the heat This Increase In the 
available radiating surf a os of an air* 
cooled cylinder Is necessary because atr 
does not absorb heat as readily as water, 
and, therefore, mors surface must be pro* 
■ — - vtdsd In order that the escesa beat be *b» 

passage sf sorbed sufficiently fast to prevent ever- 
beating, Air-cooling systems are based on 
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a law formulated first by Nekton, the rate for cooling 
for a body In a uniform current of air la directly pro¬ 
portional to the speed of the air current and the amount 
of radiating aurfrtce exposed to the cooling effect 

Thera are certain considerations which must be taken 
into account In designing an efficient and satisfactory 
nit-cooled engine, which are sometimes overlooked in 
those forms cooled by water Large valves must be 
provided to Insure rapid expulsion of the Htuning ex 
liaust gas and also to admit promptly the fresh cool 
mixture from the carburetor The valves of air-cooled 
engines are ustmlly placed in the cylluder bend lu ordir 
to eliminate any pockets or sharp angled passages whi< It 
would impede the flow of gas or relain wane of the 
products of combustion, and their heat und new steels 
are used, which will not warp When high power is 
desired, multljffe-tv Under engines should be used as 
there U a certain limit to the slxc of u successful air 
cooled cylinder when used In aulomoblles, it being un 
wise to use c\ Under* larger than five inches bore Much 
better results are secured from those having small 
cubital contents because the heat from small quantities 
of gas will Is* more quit kly tarried off than from 
greater amounts All successful engines of the uutotno- 
bile type whhh have been air-cooled huve been of tlie 
multiple-cylinder tyj** and the use of slngh (>llnders 
ia confined to power plants of less than five horsepower 
aueh as used In motorcycle constnutlon or small stn 
rionary engines of not more than three to five horse¬ 
power 

An air-cooled engine of tlie simple or fan-cooled type 
must be placed In u chassis In such u way that there 
will be n positive ilnulutten of nlr around it all the 
time that It is In oi**rutlon This Hlr current iuhv be 
produced by a fun or blower at the from end of the 
motor by natural draught when n car 1 m In motion an 
in the Hover, a small English car, or hv a suction or 
blower fan In the flv wheel, the best exponent of whhh 
was the Franklin car prior to lft22 (3 row ter care Is 
required In lubrication of the air-cooled automobile 
engine tyllndors Hnd only the best quality of mineral 
oil should be used to Insure aatlafnctorv oiling Tin 
oil must be viscous and henvy bodied because it 1 m 
thinned down by the temperature of the parts Castor 
oil Is used In airplane engines of thi air-cooled type, 
especially the revolving cylinder fixed-crank tviieNMiilt 
iis the liHhone or Gnome 

The combustion chambers must he proportioned bo 
that distribution of metal as regards Its thickness Is ns 
uniform as possible In order to prevent uneven expnn 
aloft during Increase In tempernture and uneven con 
traction when the cylinder Is cooled It is essential 
thut the inside walls of the combustion chamber be as 
smooth hs ptomibie because anv sharp angle or projection 
may absorb sufficient 
beat to retnnln incondes 
cent and cause trouble bv 
Igniting the mixture be¬ 
fore the proper time. The 
best grades of cast iron 
should Ik* used In the 
cylinder and piston and 
the machine work must 
be done very accurately 
so the piston will oper¬ 
ate with minimum frlc 
tlon In the cylinder Air 
plane engines sometimes 
have aluminum cylln 
ders with steel liners 
but this is expensive 
construction 

One of the Important 
considerations in con 
nectlon with air-cooling 
of engines having more 
than three-inch bore Is 
that the air hlast must 
be confined ns close to 
the cylinders as possible 
and that a more ener 
getlc flow of air Is need 
«d than with water- 
cooling systems. The 
ordinary form of sheet metal blade fan Is considered 
entirely adequate for water-cooled engines, but most 
engineers wbo favor nir-coolteg at the present time use 
fans of the Mrplune-pro(>eller or hlower type, which will 
famish larger quantities of air tliun the simple fan 
would and which also direct It to the cylinders in a 
positive manner by enclosing them In air jackets whhh 
are attached to a manifold member running over them 
to whkh the discharge opening of the blower Ik coupled 
shape of the conduit is determined by careful com 
Rotation and experiment to secure a smooth Mr flow 

Twq engines by the same maker one of relatively nmd 


era development which utlltn positive air cooling irn rh 
odn, can now be described The system of tooling I sprat 
tlcftlly the same In both instances, except in the m< MumIs 
employed of treating tht air hlnBt In the emh 1 rank 
lln system the cylinders art provided with vtifltul ribs 
or flanges and un encased l»\ Jackets whit ii Mum part 
of a sheet metal casing tint tours the tniln imrtten 
of the iK>\vtr plant The llv whet) In prnvldtd with a 
series of curved blovur hlmlts around its ptrlplurv and 
as It turns, If creates n partial vac mini in tlu compail 
me.nl fornanJ bv the motoi base casing and tin air tight. 



A relatively new stationary air-cooled engine using 
blower to create a blast 


underpan The strong win tlon effect draws air In from 
the front end of the ls»nnct and down through th< 
tv Under jackets The air tumnts pass over and hi 
tween the flanges at fnlrh high veloclh undnHtheri is a 
large amount of excised surface the excess heat is 
prompth disposed of and absorbed by air passing 
around the cylinders, width l« ejected from tlu motor 
bane com part nunt bv Mu m lion of the blowei flv wlael 
As the fan Is part of the balance number which Is 
attached to and driven directly from tin engine crunk 
shaft there can be no failure of I la driving means 


and u positive air draught must be Indmed around tin 
cylinders nn soon as the motor 1 h started 'I hi v< hnitv 
of the air currents teen aw Ulrectlv as tin motor iqioul 
augments, Hnrf positive tooling is obtained und* r nil 
conditions This system was used vt n mu rt ssfullv 
for a ]period of many \e«rs und is unchanged In oswn 
Gala even at the present dav 
In the cooling system which was ustd In the Tmur 
MlUCr engines nmrlv twmtv years ago also in the 
Renault air-cooled aviation motor and which In !m 
proved form U shown in detail in the Illustration of 
the latest Franklin engine the method of tooling Is 


dlffi rmt In ill tall but piuUhallv the saint In principle 
as that pri viouslv dt m lilusl \n air hlower is mounted 
it ila front end of Mu motor ind the hi mug cuirent of 
air It produces is tut veusl |o an ulr conduit at th* top 
of the < \ lindu - to w lih h un at Main d the Ja< Rets sur 
l minding tlu t \ Hud* r walls '1 lu tv Under lands art 
olilv plain (listings without ribs hut the ty Under wall 
area Is In* rt tsefl h\ using a Inigo numlm of Met I 
thuigi h which aii t i>i muguillv with Uu tvMmhr I la 
tdi btewti tents \ Hast rf all into tht air tonduir 
alnnt the tv Until is at * nnvklt rahli pressure, und flu 
otd\ wav It tun * s t iqs Is hv pissing amutPl tlu UouUmI 
l*of Mon of Mu t v I tilt U i load and i \ limit r hefoit If is 
dWtlmrgtd through Mu hoi mm ot Mu ah Jn* kt l \s 
tlu blow* i spts tl butt ist s with vn^lut s\ssvl Mu valut 
of the air t urn nt hi t ouu s gi ■ di i w la n an iiii^im nit d 
tooling elicit 1 m deslnd I lit hlow*r handles mid all 
when as tlu sut lloll tlv whtil had lo ImmlU luattd th 
A glvin amount or weight of air mtuplth It ss volume 
wInu cold than wlun luated so Mu blown to iuhvi cihiI 
air can Ik. smalh r und tuUHumt h ss j tower than the 
lur^t rs up u lt\ hlower ms ded wlun it Is lmoiporuucl 
In 1 lu flv w law 1 and must diavv out warm ah ll N 
matelv for this itason Mml tin new IranUUn system 
Is Htaud to Ik an hnpi ow mi nt ovti Mint used so huc 
etHsfnllv ov»r a long petted of tears 

i lu flanges uu not always of stet l or cast iron one 
piorninint motor tar manufacturer announced lust year 
a motor In whhh < oppt r ll ingt n win Lnllmuttiv larndwl 
with tin Hits 1 tv Under wall bv m vv brazing nvslein 
As copiier (arritrs Jual away altout thrtn tlineN us fast 
as steel or cist Iron Its us< is an Imprmtment Alum 
Inum flanges and tvllndtr with a steel or cast Iron 
lint r foi the piston to lioar against havt also l>een 
tritsl but e\tmiulv au urate and cxiieuslvt manufiu 
lurt and lurtful pnq>oitionlng of parts are called for 
so that Mu tvllndti ami tint r w 111 expand togt ther Tlu 
tiist iron ivllnthr whh InPgrnllv nisi itangi s Is prat 
tical and the t heapest tonstnulion 

Among tlie iidvanlagts stalled for air tooling hv Its 
ndlu rentN tlu gitatisi Is tlu tllinlnutlon of nHdtng 
wattr whhh is a factor of grnil liiouum In tht tern 
Im ratt /out w lu rt Mu ma>»rlt\ of automoltiles are 
ustd Mu wtullur (Conditions ofltn < haugt In u vtry 
few wttks fioni tin warm sminm r to tin * xtmue cold 
of winter and noun Mums mu has them variations take 
plau In a ft w hours When wait r-<ooled nvuMiuh arc 
employ ml It Is m*etssar\ 1 1 » add smin tht mica) sub- 
stunct to the water to prtvmt it from fres/Ing The 
sulmtanecs uunmonlv emplo\eil arc glvetrim wootl nl 
tsdud or i Nidiirnlid solution of calctum chlurldt 
Alcohol has tlu disadvantage that it vaiH»ri/is r» tidily 
and must he often rnitwtd ( Uterine Is mid to 
nffet t tin lubber host whlh tlu lithium i hlorhlt sola 

Mon (rvstitlHzes and de¬ 
posits salt In th* rudl 
ator and water pities 
llun tlu rt art the 
t rouhlt s hit hit nlal to 
leakv pipe s pump and 
i udtatnr failure of 
pump elogglng m rum 
turc t»f rulilu r host and 
nMu r diflic uIMt s 

(tbv louslv 11n t limlna 
lit n of w it* i and tht 
use td i wi It di slgnt d 
air ttHiling st la nit w 111 
piov hit a s\ st» in that 
should Ik ftillv as t ffts t 
l\e daring tin extrenu 
told wt fit In r as It Ik 
during I he more favor 
abl< surmm r season It 
would ms in that air 
tooling iwtlmd*could Ik* 
applh tl to advantage In 
Hit future more thun In 
tlu past, to t omnien 1 nI 
vt hit le jHtvvt r plants 

w hit h imisi l>o t nrmhlt 

of t flit it nt nt rvlt t und* r 
w hb 1\ varvlng tondl 
tloiiM Oiu of Mu dlsud 
vunttgtH of tin nit * o*dlng unthod as Htibd bv tlmst 
wlit» do not favor Mils Hvsttm Is that tn^intM ttKilts! bv 
air cannot lu ofgruttsl lor txltndeil iierlotN undt r over 
loads oi at verv high spetsl without lualin^ up to su< h 
n jmiIih Hint jimnalnn Ignition mav rt suit L\iKrlc*ntt 
has shown thit Mils *>hjcs tlon tnnnot hi mists! agaiimt 
tlu hlmvt rs onltsl t ngdn* s f l lu w«H r-eoollng svstems 
soli Isilulnutl maintain the It nqu r Mart of Mu tnglne 
mort nearh constant than Is possible with an air tooled 
motor and an tnglm toolttl bv vuittr mn 1 m opt raft d 
under < ondltlons of Inft i tor lulu h a tlon Innts urate valve 
((<nilinntf1 on ptirn 77) 



Two simple motorcycle engines in which air-cooling ib accomplished by currents produced by the passage of the 

cycle through the air, without the use of any hlower 
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Kxcchnivo “choking ’ of fuel mixture wad responsible 
for the scoring of this piston Spots around two 
small oil drainage holes Indicate that dilution or 
* “cutting” of oil was complete 


N lubricating bv means of oil, we simply 
supply a \*iv lnrgt numb* r of minute 
ImiII leearlngs l*tw**cn two surfaces inesi 
hulls ur* lit I h pnrtlt les of oil an 1 the 

more viscous the oil the _ 

harder It is to break Hum 
up The art of lubrication is Uk nil of 
getting the right amount of nil In tin right 
plate at the rigid Him In tbe moth rn 
automobile this is prt Mv will provided 
for bv numerous pattnttd d<\l<**s anti so 
it lias uiiiK down to the bunmn factor— 
that 1 m whin trouble results in tlu purls t 
that retpilrt lubrication It is generally 
ow Ing to the owner s fullurt t*» supply 
luhrltants, or to Hu use of the wrong 111 

lubricant, or to some other factor, such an When the 
that of crunk-cuse dilution which damages 
the correct lubricant which may have been 
supplied lutimllv rendering It a non lubrUunt 
Inventive genius ketps working out new and better 
whvs to preclude damage from incorreM t or omitted 
lubrication but Hu human ecpiaHon mill remulns, and 
In duiling with Hie hitler tlie Inventor Is trul> up 
against it H>u cannot make p**oplu do their part 


Floating the Car on Oil 

Little Known Facts About Automobile Lubrication and What 
It Means in Terms of Wear and Tear 

Photographs Copyrighted by Lubriratkm and Th* Tuu Company 


premature replacement, not to apeak of the thousands 
of squeaks that uuumponled the wearing out Here la 
a shHtkle tH>lt with empty grease eupa turned down 
light The drlvtr of that car took pains ns long us it 
wus dead easy—then hi it go The shackle bolts are 
worn one-third through Next comes u universal Joint 
There Is not much movement in universal Joints but 
there are millions of these amull motions. Sooner or 
later the old lubricant is gone and more Is needed In 
tills case someone forgot It and the thing ran on until 
the inetal was all galled up and in some places had 
seized It has been calculated that neglected chassis 
lubrication alone costs the people of the United States 
about seventy five millions of dollars In repair bills 
every year 

In anj discussion of lubrication of the automobile 
that of the motor Itself nuturallv occupies the greatest 
attention At no other point Is there so much relative 
motion of sliding parts and this Is complicated In the 
two fuels that first, tlu motor develop a high degree of 
heat, and second that the fuel owed In thi motor Is, 
la fore It Is burned introduced directly against the 
cylinder wulls, und lure there Is more linear motion 
Ilian at any other point on the car The first problem 
that of the high degree of lit at, Is lieing in fa< t has 
l>ocn, improved away Oils having high Hash points are 
no longer difficult t<> get But the second problem, that 
of the fuel Is growing worse Gasoline is growing less 
and less volatile Less and less is It smeessfull) 
vuporlzod by the carburetor, and more und more 
especially as engine speeds Und to Increase does It 
reach the firing elmnibcr merely In atomized form 
mnee ulKiut 1910 the consumption of gasoline has In 
crcnsed many fold and while the production of (Hide 
oil, from which it Is d* rived, 1ms Increased grentlv It 
has not increased enough to make it inmslble to derive 
* ven with the Improved cracking” methods now used 
enough gasoline of the old standard to go around The 
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lubricating oil became diluted with gasoline this piston seised at high 
speed The lower or crank shaft bearing warn not injured 


and ragul particles It contains, baa the appearance of 
partly used oil 

It Is because the gasoline 1 b growing less and less 
volatile from year to year that manufacturers who 
formerly advised draining the crankcase every thousand 
miles, are now crowding this muximum down to 600 
miles, and in some cases to 300 The low volatilizing 
quality of the newer fuel means that it reaches the 
cylinder more and more in the form of spray Instead 
of vapor, and since gases moving through tubes at 
velocities of over u hundred foot per second take on a 
whirling motion they are delivered to the combustion 
chamber with the ' atoms ‘ of atomised fuel whirled 
centrifugully towards tbe outside of the Cylinder walls. 

Itcachlng this jH>lnt they do Just the very worst 
tiling Huy could do that Is, they wash off the fine film 
of luhrlcunt that has been left on the walls by the 
down or suction stroke of the piston The next up 
stroke the compression stroke, greatly helps to mov« 
them downward into the crankcase, and more aid i* 
given by the ensuing explosion The only 'cores” Hi 
present known for tills condition are only partial cures 
One Is to use very tight rings, a thing thut may help 
considerably The other is to keep throwing uwuy oil 
and putting In new This costs money but so does 
floor lubrication Just now there Is a movement toward 
methods of reclaiming used oil, und if It proves sue 
tcssful wc muy find it possible to get a rebate on oui 
used (.runkoine oil, turning it In In small amounts t< 
be reclaimed We shall then be less unwilling to renew 
the oil in the crauke use The new process, it Is claimed 
returns the old oil ut least to the standard of quality oi 
nt w oil In fuel, the proponents of one process width I* 
noon to lie commeri iallzed stute that oil reclaimed bj 
this process is a trifie superior to brand new oil Uk« 
a new motor, oil must he ' broken in 

In winter lubrication problems become worse The 
tar needs more enreful watching for troubles due tc 
faulty lubrication can arise more qulckb 
tj probably the chief o 

these trouble sources comes from using i 
choked or rich mixture Since the choke 
1 h often used until the motor us well ai 
Ha water In the circulation svstem hui 
uached a temperature that will perml 
vaporization of all of the fuel In wlnte 
weuthcr this means that n steady trickle 
of gasoline is finding its wu> down Inti 
‘ the crankcase, lids will result In over 
- ■ m i - J heating and excessive carbonization Ai 

ed at high soon llH possible, therefore the choke 

should be pushed in and the engine other 


wise be kept spinning by traversing the 
result Is u grade of gasoline which “overlaps” the early throttle until it has warmed lt»eif up, not forgettlni 
kerosene In the sense that part of the constituent of the that “roaring’ the engine at this time is nbout th* 
crude oil that would then have gone into the kerosene worst thing that could be done to it since the IubrlcHt 
now has to go into the gnsollne In this connection it Ing oil Is not vet warm enough to flow freely Just whet 
should l»e stated that this does not mean as one often tfon/imced on pa pc 71) 

hears that "they are patting 


ulwuvs right The *>nl\ wn\ Is to kt*ep talking nbout it kerosene into the 'gas these 
In their hearing or vMon and boi* for an upproxlma dais’ A direct mixture of 
tU»n to perfection It 1 h bv no mums the novice who kerosene and gasoline would 
ow r luhrh ate s the most obvious part of the car the not be a return to the same 
motor and nejects the dozens of little, hard to-get nt crude from which these two 
places on Ha chassis The novice la gun rally con were obtained Huniptv* 
seUnthuis idnnit these following out the advice of the dumptv cannot be put back 
numufiutunrs until lu d(scours that scan* older hund ngnln thut simply 
makes an apparentIv good go of It without all this This matter of the lower 
both* r Hun he g* is cauUss Unfortunately the volatllltv of present-day gas- 
troubles that result are apt to l>e delayed for quite a nllne has a very direst bear 
long time Hut when tluv wane tin re Is usuallv u lug on motor lubrication It 
whole crop of them it about tin same time The huyor gets into the cylinder ol! in 
of a secondhand oar oft* n Ust realizes lids Kvery i he c rankcase and dilutes It. 
thing sec ms to clUlnte grate all at onct th* result of the Lnglnc troubles follow Ones 
previous owners omissions murh earlier In Hu game lu a while one hears the 
In Hu* ens* of a second band purchaser who has his owner of h car slate that his 
eves ojwn tlu resale value of n cur which has had Its motor consumes almost no 
minor lubrhatlon ncvlcrtiri will lu verv greatly reduced oil—In fuel it seems to make 

for lie appm lutes Hu geiuud overhauling It will soon its own oil The truth Is 
mini re Such a enr sqm tKs Squeaking Is a erv for that It accumulates more 
lubrication—parts an* wealing out fnst Go Into the liquid In the crankcase but 
junk hoy of nnv repnlr garage and paw over the dis- that liquid mnv run oven up 
carded parts vou will find there' and vou will dis- to n 90 per cent content of 
tover u se rtuon whose text Is “luhrh atlon *' Here Is a gasoline But gasoline is not 
spring sluu kle bushing thut Is ntnrlv worn through a lubricant, even if inch a 
Oil or greaso would have saved it and the cost of a mixture, owing to the carbon 



Universal joint failure brought about through lack of lubrication, deapite th* 
fact that pint and bearings are cdse hardened steel 
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Balloon Tires and What They Mean 

Remarkable Results Obtained by Increasing the Size of Tires and Reducing the Air Pressure 


TERK It not for Ms knowledge of what it 
would do to them, every motorist would 
probably prefer to run with jmorly in 
fluted Urea Many of them do. It is com 
fortablc and It lota up on Lhe ear uh well, 
for there is much leas vibration Un 
fortunately, miming on pressures In any measure below 
those for which the tire Is designed InJurcJ the tire 
walls. Not Inflating the tire fully, under the l>elicf that 
It favors the tire by putting It under less Hires*, is 
about the worst thing one tan do to It Under these 
circumstances It gets a sharp flexion at its walls twke 
with even revolution, and since Its thick walls are not 
designed for this sort of motion ply separation becomes 
serious and there Is fabric failure on the inside plies 
Regular tires cannot withstand ninth of tills sort of 
punishment 

The new ' balloon tire whkh 1ms Just apt>eared on 
the market gels around tills difficulty and permits the 
use of pressures something less than hnlf of thus* in 
common use todav bemuse it is made up specially with 
thin side wails which are not injured b\ the one thou 
sand flexions per tulle of tra\el which the side walls 
receive 

Now If you are going to halve the pressure of the ujr 
then your car whose weight remains the same will 
settle down until the urea of contact lietwcen the tire 
and the road is autoninth all} about doubled On a 
tire of the sizes now commonh In use, this would cause 
no much distortion of the slmpc of the wheel, (reguM 
hag the wheel as the wheel plus the tire) that even if 
you were to give the tire thin walls you would get a 
condition of extreme distortion which would be highly 
inefficient from every jioLnt of view The obvious 
remedy for this would be to do just what th< designers 
of the new lire have done They have greHth enlarged 
It The balloon tires h*ik like great doughnuts and 
it has been facetiously suggested that Uube Goldberg 
the famous cartoonist was the Inventor of tills sl>ie of 
tire lieenuse he always jwrtrays un automobile with 
grossly exnggtrated tires! 

The work of |ierfe*tlng the balloon tire was started 
In 1016, but the World Wur prevented much being done 
with the idea until 1020 Then the problem was 
tackled In earnest Success came in 1022 and the new 
tires are now on tlie market 

The balloon tire tones down road irregulmltles slrnplv 
b> enveloping tlom and going on as if thiv wort not 
there This statement must of tours* be limited, hut 
such road obstructions as stones strn> bricks the low 
sharp-edged planks at railroad crossings and even 
broken Indtles slrnplv disappear Into the tlr* while It 
passing oyer them By fur the Inrgosl proportion of tin 
surface of the tire In enntint with the roud goes on 
carrying the tar without giving It the usual sharp 
upward throw The balloon tire tarries only ulsuit 3u 
pounds of pressure and in some types being develop'd 
It carries NtlU less varvlng with weight of cm, ef< 
The sensation produced b\ riding on a ear 
equipped with the new comfort tires is timl 
of flouting along almost whoriv in a horl 
zontal plune It Is 'rifling on mush* 

There is no comparison In the relative 
comfort in fact It la inure a matter of 
contrast Long drives will cease to be 
dreaded, both b\ the passenger und the 
driver for again, the latter finds his work 
greatly simplified Tie no longer finds it 
necessary to hunt out the most favorable 
parts of the road, to dodge rough h|sits, 
and to slow down when passing another 
car forces him off ilie pavement He does 
not feel the need of stiffening up us he 
approaches a hail part of the road In 
short, the driver can be careless without 
being made uncomfortable 
The new tire has a whole list of good 
qualities, and a few had ones. Of the 
latter, two nrp quite bad and two are 
relatively unimportant The worst feature 
1ft made roost evident to the passenger In drv weather 
on dirt roads The big tires kick up on amount of dust 
that Is described aft "terrible” In muddy weather they 
can easily outdo the common high-pressure tire In 
sploshing mud and water On the other hand, both of 
these nuisances ore rapidly disappearing as our mileage 
of paved highwajs increases, 

X leaser drawback Is the necessity of equipping the 
tire with some form of snubbers Unless this Is done it 


will be liable to develop a sort of galloping action like 
some of the almost-e\tlmt "ToonervlUe Trolleys of 
yesteryear which were balanml at their middle on a 
single truck Again the new tire uppears to bo far 
more sensitive than the old to impnqitr alincment of 
the front wheels The \ riper amount of toe-in or 
gutlw r must be arrived at with some tore 

Will fml consumption lie ln< roused? Fvldentlv It 
will, hut tho_ln< reuse is verv alight, compared to wild 



Close up view of a balloon tire, showing how it 
wraps Itself around stones and other road irregu 
larltlcs instead of riding over them 


one would eM>Cft with a 7*^ inch tin uppuentl> Hint, 
ing to the mud ns It runs Ohsi r vat Ions nude on nI\ 
taxicabs tunning a total of 20 000 milt* on 7'< Hull 
balloon tire* showed an nvetagt of 1 mile* |m i 
gallon Tills compares unite fnvnrublv with i largt r 
number of similar mbs using Hd x huh Hies with 70 
pound** prt Rvun 

Storing under certain < Irt must iru nmv ho slight I v 
harder with the laige tire Nntnrallv It Is much more 


dlffluilt to turn the fiont wheels when the car Is stand 
ing and somewhat hnrdi r to maneuver at low s|*eed* 
The tires have a larger contact with tin road nul 
therefore cling hurder However, In crossing tiollev 
tracks at an angle so sharp that It Is marlv parallel 
the front wheels are nut deflected by the rails In any 
measure 

Not only is the low pressure tire comfortable for the 
passenger, but it Is equally "comfortable for llu car 


V million Huh Jolts an swallow* d up hj the tires every 
mile and M*t no c hiHt r to llu far IhmIv than these large 
rubb* r sins * < m lip |m , vttmUd It Ih u safe venture 

to suv that In a ft vv uurs wlun the low pivstuire tic* 
Is \cr\ gemially In um irvsiulll/td uxhs will be rare 
The slunk* dm P> loud umvtnntss that art tarried 
furwurd fmm hlch imi ssm* tins (o tin transmission 
are ahsorlted l>\ its m vv tin llils xiius the trim* 
mission anti coiUribuU* inward making tin tar ride 
more ensile r Ilu t (let I of riding ov< r balloon tirt^ It 
Ik Mtatwi Is something Ilk* 1 hitt ohtidned bv Jumping 
from a sintill Imxinnsivt tar to a largt leuvv ear of 
long w las 1 bast 

skidding is pmcthallv dont nvnv with tn the tune of 
the tar tqiiliqtod with balluon (In* according to the 
niaimfm liners In another wa^ danger 1* greulli les¬ 
sened Tesis have proud that even at a rapid rate of 
'■peed n pumture oi blowout with 'balloons In safe 
wlart with ordlnurv pneutnaths tin tar Would swerve 
and In all prohnbilltv strikt some object 
Tombing upon general durability the iverforniimce of 
tsilloon lire** under average mud (ondithms has accord 
ing to the < helms of the manufm turers, proved that 
tliev possess a surprisingly great degree of ruggedness 
lor instant*, a four ph 7h Imh h st the gave out 
only aft* r first having worn through the breaker and 
11ms of ihe plies 1 urthermnn It continued to rvin on 
the single mimlnlng piv for a long distune* before 
tinnllv blowing out Mam of these tires have run their 
cntlrt life vvlth no tread tut* whatever I here lmvo 
bet n east* vv lure bid limn tires after 7^)0 miles of 
service could when washed up he taken fur brand new 
lire* It Is tvtn statetl that flies* tin* have been run 
miles wlun fiat without damage to either the ease or 

tlll»C 

Tim explanation of the exusslulv low rute of wear 
shown b> the low pressun tin 1* found In tin fact that 
It is not lu Ul so taut a* the nth* r \ little thought will 
make tvhknt the nuson for thl* fat l If one wishes to 
*iin<lpuiM r a plexe t>f nihlsi hi will naturally prefer to 
have it laid In a taut flat position If one wdshes to 
cut u lough string he will git someone to hold it and 
pull It out taut It N tlu sitim with tiu llrt The 
Idgher tht pievnire of lnfialion llu mure easllv the 
sharp stones of the load nit and ahrud* It Further 
niort tin <h 111 iis* d abrasive tmdenev is not in pm- 
iMirtlon to tin ths n us* of pressure 

Anvom who has slept on an alrlnfiatixl nmttress 
i an insllv appredate win a large tire having uli at a 
low preesurt N iiioh (oiufort ibh Tin first Hint he 
iisi»h flu nuittrtss Ik will Ik quite llkelv to Infiati It 
ftillv In this (ondlllon the various bumps of his body 
iornsjHinding in tlu analogy to tin humps in the road 
will » irr\ mon than tluli slunv of his weight Ialtr 
lie will hum that the umltris* should bt only alwait 
twtkihiifis Inlbihil \\ hut la lit s down on 11 tvtry 
bumjt- Ins hips sbotihh rs tit —will sink into It jar 
milting iIil hollow pirts of tin Imdv to take tip their 
own fail sh in of the load If la turns 
o\t i Ha multte ss t hungt s wh qu and 
follows, ii]in Tin sum N Hue of the 
hnlloou Hre lids Is win it envelops* 
tilth humps In llu mul that mtmilly 
tlnou tin w Iks I shod with a high pressure 
tin off Hit ground md tie liver a ahmk to 
Hk spi lugs and f ar 

Tin re irt iitnbhiiis of <ar design that 
will June to Im worked out lx fort flit new 
(Ins um Im us* <J to In st advantage For 
oik find) is will havi to Ik math with 
gnatii t Ii naiitt \\hs mnv him he 
lengthened I he new four whenl bruke« 
um\ havi In (lu ms* of some rnrs to Ik 
rt <h signed Tin m vv tires will In some 
ins** ralst tla entire car higher from the 
roud sneering members may have to 1* 
idle ud 

Those who have rlddin on ears shod 
with comfort tire* find It vm Imrd lu 
dend to find word* to des<r|l>e the wusa 
tlon ]>naluti*d hv them Moating through space seems 
to be about the nearest the> i an approximate the sensa 
tlon fine ixixrhnceH i new sinse of detnibment hs If 
looking at a motion picture of wencrv slhntlv floating 
pnst the lens In fact nceordlng to T K Hale Man 
tiger of the Development Department of the Flrentone 
Tire and Knhleer Companv It 1* almost Impossible to 
choose dpsirlptlve phrn*ei#log\ to drive home tla* won¬ 
derful effect that these tires have on the riding of the enr 




HeaTy, closed cor provided with balloon tires, indicating to what extent thexe 
abnormally Urge tires alter the usual appearance of a car 
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With the Men Who Fly—III 

Our Recent Achievements, the Pulitzer Race, Night Mail, the "ZR-1,” and Commercial Possibilities 

By Alexander Kletrnn 

Associate Professor of Aeronautics, New York University 


HB lust few months In tlio history of u\ln 
tlon have brought forth a further series of 
aKtounding uohl moments And It 1* a noti*- 
worthy fact that they hto duo to AmrrUun 
energy and engineering skill The one for 
eign pilot In the Pulitzer nice f*JI far be 
hind Lieutenant * Al* Williams, U S N, who won at u 
speed of more than four ml Its a minute, Hnd who, but a 
few weeks hmk, uttnlned o\en greater »i»eed* Tlio 
tkhneldcr Seaplane Pup is now In ttte United Slates, 
brought holm by u Na\v team winning In Funqtean 
w iters with anotlier Purlins ship It is tin United 
IStutca PoHttrfTUc Deportment w tilth Is retqKmulble for a 
conclusive demonstration of tin |N>sN|)>lllly of night 
Hying on regular m luslule f J lit /III Is a derivative of 
(jrtrimtn print he, It Is true neverlla less, it is the Navy 
11 ureau of Aeronautics width has hid the courage to 
revlvt the ciinstru* tlon <*f gigantic dirigibles. In the face 
of many disastrous exp rUmvn and general neglect of 
this ty|»e of airt raft 1 he Array Air Service mny be¬ 
moan Its lack uf oqulpmtnt untl imjKiUme due to Kiaall 
appropriations hul tin l nlted States holds namt records 
and hails In technh d development Sc lf-c ongrat ulutlon 
Is (trliiliily pennlssihh pm (h ulurly in these events are 
more than rt cords--thu are detlnitc milestones on the 
road of complete conquest of the air 

The Pulitzer Race 

The St 1/ouls meet Is 
rlghtlv spoki n of among air 
men us "liu greatest In the 
Idstoi \ of th lug r st IawIh 
business nun mid honkers 
had spent over $270 000 In 
preparing i suliabh air 
drome and oflirlng prizes to 
the vhJik of several thoiiHancl 
dollars Tin \ were ntll n 
wanhd for Ihtlr efforts 
Three hundred nil 
crowded the Ibid whhli an 
nvt rage of 50 000 m[ki tutors 
vlsiiul nidi dn including 
military iiMmlas or fun Ign 
gc»vi minents iirna und navy 
officers ( ongressmen, pilots, 
ulrplam manufactureis and 
opei liters J lie ‘ tlim nf tilt Our (riant dirigible “ZR 
mint was the great Pullt^r 
Pup race resirvisl tor the 
last day width dt vc IojkhI new s|hmI rcsimls 

Unite mint A I ( Al ) Williams formerly pitcher 
fur the \tw Aork Pbiids won the rice In a < urtlas- 
Navy race r at nn averse apeed of 24107 miles per 
hour over the triangular course of 200 miles Lleuten 
ant U 1 Brow In a shall u mm hint* averaged 24178, 
and lleuhnani 1 11 Snmh rson <>r the Marine Corps, 
living it Navy Wrlgld plant of 750 horse|H»wer was 
tlilid with a hjsM U of 2 to milts |k r hour Of the seven 
picked entries Nnvv pilots won the first three places 
Not a cisuuHv or even a broken wire marked the race 
itself—a striking tribute to the grow Ing safety of 
the ah plane 

Mon than 100 000 paid to see tills ra<e and they 
got their mom v s worth When a humh started the 
race, the pilots swooped Into the air like builds The 
mm him h scsirad to Hash across the course On the 
last lieut In M'lng round the pylons pilots banked their 
imuhtms so «h irplv that they seemed to rest in the 
ulr on tin lr wlug tips When At William* went round 
the course he felt sleepy On turning pylons Ids brain 
refused to function fm siveral secs»nds On the last 


husk principle the airplane baa changed very little 
from the first Wright biplanes, A better wing but still 
mi Inclined plane, provides sustention or lift, the same 
type of Internal combustion motor, acting through the 
same type of profiler, overcome* the drag or air resist 
mice the wime structural elements are present, practi¬ 
cally the game system of air control But what tremen 
dous dtfTerence in the results attained 1 The secret of 
the diflerenee lies in the tremendous refinement of each 
separate element The W right brothers were lucky to 
obtuln 40 horsejiower from their motor, which weighed 
nearly 200 pounds. In the race the Curtiss I>12 engine 
undoubtedly the most wonderful racing motor in the 
w F orld, developed fully 500 horsepower, yet It weighed 
well under 700 pounds, und its area, projected on a 
plan© at right angles to the line of flight, Is but a few 
square feet In the modem racer or fighting plane 
there Is a tremendous concentration of pow*r The 
(’urtlss racer weighed only 2007 pound*—not much more 
tlmn four pounds i>er horsepower—and with tUU tre¬ 
mendous power the mipiwrting surface is reduced to the 
minimum—148 square feet. Less area and but a few 
hundred [tonnels more weight than the Wrights flew 
wllh when their motor developed hut 40 horsepower 
and 40 miles an hour was a high speed The wings of 
die raeer are thin of enmber they provide eompura 
tlvely little lift at n given speed, but their profile Ik 
really beautiful In addition to the enmber on the 



L” now known as the “Shenandoah,” in flight, propelled 
horsepower each 

upi>er there is a slight camber on tlie lower surface, 
giving the eje u definite Impression of streamline/ of 
offering tl»e vorj least reel'd unco to motion of anv eus 
talnlng surface ever designed And the aerodynamical 
lnboruton shows Indeed that their efficiency as meas¬ 
ured by the rutin of life to resistance is over 20 to 1 
In the eiuly dajs of aviation 11 to 1 was considered 
good Gone Is the forest of struts and wires of biplane 
structure* of enrlj days The wing hraolng Is now 
reduced to a minimum—a small I shaped strut and 
three streamline wires on cither side and direct attach 
ment to the fuselage In the center The body of the 
airplane Is beautiful In its streamline form, no port of 
the engine projects—It is all carefully cowled in—even 
the exhHiiMt stucks are housed in a wing like covering, 
nnd the pilot s cockpit is *uch that the air flow* past 
It with a minimum disturbance The chassis must still 
have rubber cord to absorb the shock of landing, but 
the entire system of shock absorption is housed within 
the wheels themselves, removing all harmful air resist¬ 
ance The propoller is no longer a thick wooden blade, 
but a thin duralumin forging, thinner and more efficient 


Pulitxer race rather than any radically new development* 

Is There a Unit to Airplane Speed? 

The participation of the Army and Navy Air services 
in the Pulitxer race* involves great expenditure, But 
it Is fully Justified. The general progress In perform¬ 
ance, aerodynamics and construction evolved under the 
stress of ruling conditions U immediately carried over 
into the construction of practical fighting ships* Ulti¬ 
mately It will be curried over into the field of comnter 
tlal aviation If 800 miles an hour were commercially 
possible, New York to Han Francisco would mean less 
than 10 hours flying, a possibility which would certainly 
have value The question arises whether the practical 
limit of airplane speed has now been reached. From 
the point of view of the engineer it undoubtedly has 
not It is true thut the utmost refinement has already 
been attained In structure, In the use of light materials, 
in aerodynamic streamlining, in Improving wing ettt 
eieniy and cutting down wing area, and In the power 
plant We could fly faster with smaller wing*, but then 
the landing speed would become prohibitively high But 
there are still avenues of progress. Suppose a wing 
could he practically used in which the camber of thick¬ 
ness could be vurled at will Camber Is a I moat synony 
mous with lifting power In making a get-away or on 
landing, the pilot would use a heavy camber to keep 
the speed down Once in the air the camber would be 
reduced to a minimum so as 
to secure the maximum speed 
possible It is difficult enough 
to build un airplane wing 
structure which shall be safe 
and adequately rigid without 
any moving contrivances, but 
stilt there seems no Inherent 
reason w hy a practical 
method of camber control 
should not bo developed 
wiener or later Variable 
urea hos the same basic ad¬ 
vantage* as vnrluble camber 
and inn) be another method 
of attacking the same prob 
lem Yet a third method of 
van Ing at will the lifting 
capacity of the wing is In 
l by six engine* of 300 t he f Am0 us Handley Page 
slotted wing, whereby the 
owning of a i arefully shaped 
slot In the leading edge of the wing In combination 
with the pulling down of the trailing edge, produce* 
extraordinary results. Increasing the lift In some cases 
by 80 per cent 

It doe* not seem possible to diminish the resistance of 
the fuselage very greatly, but it Is quite feasible to 
think of the landing gear being withdrawn in flight 
into the fuselage with a corresponding decrease in 
heart resUtume and increase In speed provided always 
that a simple and entirely dependable mechanical con¬ 
trivance can bo found In Its present form the aviation 
engine Is not susceptible of Indefinite Improvement In 
lightness or »lse for a given power, but experiments are 
being carried out both in Kurope and the United States 
on what might be called cranklees engines. In which the 
elimination of reciprocating mutton ha* resulted In an 
the advantages of a gas turbine, namely, extreme com¬ 
pactness und light weight, without Its inherent diffi¬ 
culties 

Another line of approach In the securing of tremen¬ 
dously high speeds lies in living at altitude The supers 
charger can be made to maintain the full power of the 


leg he forgot ho had finished and wont round the course 
again 

The Winning Ship 

Tliert was no betting at llu si I/nds meet There 
muM In Mipirlutlw skill In piloting, hut once the verj 
highest point of piloting skill Lh reached then 1* little 
scope for the su|*rlorlti ot one matt over another The 
plane* must be In jterfet t e-omlltton But, granted these 
two factor*, the sporting element U von largely ellwl 
nuted Sitecil in airplane raring Is more dependent on 
basic engineering skill and calculation than even with 
motor boats or rating car* The secret of the Curtlss- 
Navy racers victory lay in its perfect engineering In 


than is possible with the most carefully designed pro¬ 
peller in oak or mahogany There is no clumsy auto¬ 
mobile tj |h* of radiator In evidence. The engine work* 
oontluuouKlv at full power nnd must be cooled but the 
cooling wtiter circulates through the wings themselves 
nnd Is therefore freed of Its heat without imposing any 
resistance to motion By the use of duralumin strong 
as mfld stoel and one-third the weight, the vfdght of 
the entire structure is reduced to a minimum, explain 
ing largely the extraordinarily low weight per horse¬ 
power it I* possible to obtain in the modern racer It Is 
the refinement of each minute detail, the perfect coordi¬ 
nation of aerodynamic efficiency with light structure 
and light and compact power plant, that won the 


engine at nltltude* of 80,000 feet Granted this fact, the 
speed of an airplane ran be Increased quite appreciably 
by flight at altitude, where the air offers less sustention 
but also less resist mice. The airplane, to arifoye high 
speed* at ground level, must ty at a small angle where 
the Hft la small, and at this angle the wing U ineffi¬ 
cient—Its resist once is high in proportion to the lift At 
altitude, the low demaity of the dir and the correspond¬ 
ingly smaller lift will permit the machine to be flown 
at ft greater and mbre efficient angle to the Hne of flight* 
The design of ah altitude machine involtes a thorough 
understanding of the somewhat intricate aerodynamic 
principle involved It tl*o involves the consider*tUm 
of on adequate Supply of air at atmospheric prses w e 
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to pilot and paw*tnger», tm<l electric heating In the great 
cold of the ipper atmosphere But there are no Inmjper 
able problems here 

If tbeeo new Une* of attack are couragemndy ap¬ 
proached, whan the present methods of Improvement 
Lave been exhausted, speed* of over 300 railed an hour 
will certainly be within reueh 

But perhape there U a limitation from the human 
point of view We have seen Hint Lieutenant William* 
•uttered partial low of con*cioiiNm**a In going round 
the pylons In the Pulitzer race WUon turning tlie air 
plana banka, with Ha lower wing toward the center of 
the turn, much after the manner of a bhjelt going 
round a comer, centrifugal forte tend* to throw the 
plane away from the center of the turn, hot the banking 
or lateral Inclination counteract# thin no tltur there Is 
mechanical equl11 hrluni However, centrifugal force acts 
not only on the Inanimate elements of the airplane Its 
wood, metal and cunvu*, It acts also on the bod} of the 
pilot, on his frame, which la pressed against the sides 
of the fuselage, und on the blood which circulates 
within his body A simple effort of the Imagination 
will show that the blood will flow r\\h> from the bruin 
Into the lower parts of the bodv In Williams civ* this 
centrifugal force lusted but a moment, and eonw lous- 
ness returned A more severe effect and consciousness 
might not retnm In other words death would result 
This forms a very weighty argument In fin or of the 
possible limitation of airplane speed hut hen again 
mechanical Ingenuity seems like!} to overcome nil 
obstacles, Oyroocopic or other controlling devices might 
be nsed to obtain flight on un absolute Iv even keel and 
In a straight line the raplditv of turn might be limited 
and In commercial flying there Is am bow no necessity 
for anything but the most direct flight between an} two 
points, without violent maneuvers 

Night Moil 

Less spectacular than the thrilling St IawM* races, 
the foup-daj te*t run* for night mull between New 
York and Sun t runctseo have perhaps even a greater 
importance The Air Mull Service completed with but 
little delay the arrangements for Illuminating the night 
leg of the route between Chicago and Chcjenne Wvo 
In a aeries of eight flights, Last to West and Wesl to 
East, the nmll planes maintained an average of 28 
hoars for the whole run In spite of bud weather and 
occasional fog, the test ran with the grtatest precision, 
due to the splendid ground organization which was on 
H par with the extremely thorough lighting arrange¬ 
ments, over the 885 miles of the night leg Regular Air 
Mall planes were used namely, old war time DJI ships, 
rebuilt to suit the needs of the service AsHiMant Post 
master flenernl Paul Henderson In charge of the work, 
summarize* the results of these tests In words which 


Throe experlutental ships have been built b> the (llenn muble guH in Hum The huge girder structure of the 

L. Martin Company, the Curtiss Aeroplane & Motor ship con tains twentv cell* of cotton fabrl< lined with 

Company and the At rom urine Coin pan v and an being gohlb* ultra skin a bovine intistInal profluU unsar 

twteel out These ships arc based on the exjsrhnu of passed foi JN ImjH rvinusu* ss in gas Intkug* loinblned 

(he air mall pilots und *ui**rln ten dents und on the with exirumlv light w tight llu strut Mm Is mndi of 

records of such flights as Mnereadj and Kellv s anti duralumin and ulln\ of ulumlnam cop]>er and man 

MaugluUt s across the continent Lower binding KjiecdK gnnew width seems to iimatto Un mipi*inu<\ of sied 

more rugged landing gears greater uccesslblllt} to the In mam tu Ids ol tnglnet ring Hit i*m*i plant umslstH 

power plant and a larger ust Cul load or taming cupac of Hi\ I'm Kuril tnglms dtvtloping WM burst istwcr emit 

IIy liuve Iteon nought for and attained To Ulmmate V tiuMng radius of rioo mlUs is {tosslhlt with u full 
gusoline 8>stem trouble* in all three ships gasoline is new of I mm iml (spiipmtnt und llu total lift of 

tarried in the upper wlm, led partly b> gruvltv lo tht Hr 1m limn is IflttMK) p< unds whi n tht dead \**lght of 

llu iliddp Is 71 l(>t) pounds 
J in /K I h is so f ii iiimb 
Ml I \ \o\ Mgt tl s||i 

one und its longisi (tip to 
S| Duds w is i non stop 
flight of JJOo miles during 
width un uv* mg* H|its_d of 
i illts mi hour was main 
tabled On llu return ltgof 
tht Jouiniv from St Dad* 
races to its Immt at Dikt 
hun»t Ntw Jersej tlu /It 1 
com red tin 7-5 tulle* b« 
twexn < hUngo and Ijtke- 
liurat tu Iwrlu hmirH flat 
und at a fut I i onstmiption of 
al*nut live sixths of a pi lion 
of gasollm per mile In fact 
fl it) was ilie entire fu« 1 bill 
—hut u fraction of tlu cost 

carburetor und thus tlimlnatlng gasoil lit pumps and of Hit **»nl for a limited train running the sume 

complluittd *\stems of lends Hut In addlllon to latter distance 
equipment the BostollU< has vet lo complei* It* meteor 

ologUul scrvhe arrangements to Install a prmtlial sjb Commercial Posslhllitie* of Dirigibles 

lem of wireless common hut l on httwtsn Ha pilot and The ivtiumh cluup tost of fin 1 thi apparently 
the airdrome* at all flv Ids to build whip* whhh will uidftum snmw ol Ur tihvl fllghLs of the Alt 1 tin 

hind slowly and not *pin and jet 11 v Cast And If the probated HunsuUnnLU vojug* ol tin /II I now being 

service is to be entire!} indipemUnl of wiulhir some hullL ut 1 ikdiUhsluifui tkntmuv for tlu Lulled 

sort of stabilizing (levin whhh will amide tlu pilot to st ite* Saw tlu (Udslrni of the llritM) Movernuum to 

flv In fog* without losing an even keel or clr< ling lu Ip finum* Hit so milt d Hurmv pisn wlierehv un 

round and round, 1* still to la* produc'd that will Im airship Mivir* Is to counts I (Jruit Britain with hgjpt 

simple oiough and (la up enough to merit (Muislu un* and India und then will) \( w An land mill VustruIIu— 

Hut whatever UttalI Improvemtnts un vd to miiiip all tlns< fmior* have srrongh rtvlved tlie InUnst In 

tla re Ih no doubt now that the Ah Mull Inn d< fluid 1\ the tomnardal uses of dlrlglhhs Manv lurgt IntrrealK 

estubllNlied itself mn a i**riiinnent factrir, and that Its are studying lit* prohkm )Ion* 1\ and it N forming the 

extension throughout Ha Vnlted States Is onlv a mutter subje*t of mm It dls* ussion at air u>nfi rt mi s and lu Htc 

of time tcihnhul puss J In (piesijnn Is on* of trum minus 

comphxitv Ha safHv and jKiwslIfh ri'gtilarltv of serv 
The Giant Dirigible ^ZH 1° under all wear la r conditions tla eeonomv of e>pe ra 

The supremacy of the airplane is not left unohnl tlon th< isiHHlble spessls and range the (iiorinous size 

lenged, however After ti»t war tla disastrous fitte of and < oh| t>f the emits whhh have to 1m emph*\ed the 

many of the Leiimui Appelln* Uulr InahiUtv to resist truflle whhh nuj he itus*uiihlv e \i**Uesl e>v< r u given 

atluck from airplane* owing to the inflammable hvdro iome tin mmendous eapUul Investment respdreel the 



cannot ba Improved upi»n 
"Our te»t* *how that air¬ 
craft may be operated at night 
with certainty safely and reg¬ 
ularity Thi* open* the door 
for a new nnd wide u*e of air 
craft The dark hours out of 
the 24 are thoxe most Impor 
taut to the buofnetm man from 
the point of view of tin exj>e- 
dltloua transportation of hln 
lotlero, hla monov his mer¬ 
chandise Although airplane* 
run much faster than trains, 
except In certain peculiar com¬ 
binations of distances, part. If 
not nil, of this advantage over 
trains has heretofore been lost, 
due to the fact that the train 
ran 24 hour* a day, while the 
airplane had to stay on the 
ground At night 
“I really believe that within 
n relatively short time nil Im¬ 
portant commercial and Indus 
trial centers of the UnLed 
States will be connected up b} 
lighted airways, over wbkh 



mail, express and other Impor 

tftttt Movements will he made at night, alwajs providing 
that the distance between wuch renters exceeds 500 
miles, and does not exceed 1200 to 1500 miles. 

"There ore In the United Htatea score* of potential 
over-night routes, the outstanding prohably being New 
Yorii and Chicago. Aircraft will flv froui New York, 
leaving after dinner In the evening, arriving In Chicago 
just before dawn " 

ProUama Still to be Solved by the Air Mail 
Tho Air Mall has by no means solved all Its problem#* 
ttg equipment is to be replaced bv more modern ships. 


gen with which they wilt HlleU and Hu ohm* with 
which they perlwhed in stormy weather, parlhuiarlj 
wl»en going In or out of hangars, led to thtir g*n**ii)l 
abandonment by Luroixuu govemmems It required 
great aourage on the pan of the United Stnte* Nuw 
to reeume their develojsuent and to invent a sum *^tl 
mated variously as bctw^Ti |l,f»00,0(K> ami $HN»nooo 
In the construct ion >f the /tt 1," now termed th* ‘'lien 
andonh/’ «t the Naval All Station In T iikelmrst \ T 
The on or m on* ship Is on* of the largest dlrlglhh* c\er 
built Its length Is 68P fret dlana-ter 78 fi**t und It* 
gas capacity Is 2,150000 * ublc feet of the non Inflam 


InvutlU it m ditu oil oiHiulInu costs the rapid deprt*cla 
(Ion un<l ot tu i (Inaiulal fa* tors un Imxtrhabh woven 
top Hu i < mini Hnalvws hav* lw*n made IxUh by 
1 o i ( >ih ah tnd Ana i U an (XiMriK imd haw mIiowii I he* 
naist finorulilt ptrerusts with Hit |K*^-*ll>iHtv of enoi 
mnus pr*)fl|s ha*(d on ippiirentlv nlluM* mil runs*Ion 
Ihmslv nmdf (slimiitm Itul tlu r* Is nothing coik luslw 
so lar tnd unv dlrDlhl* und( Making musi of m*eosHliy 
he a guiiihl* mi a Imp ^ul* II is noi |M»s«*lhl* within 
Hi* of on* short mtitlo to **tud\ Hi* prohl* m with 

am dtgnt of cornpli t< n* ^ M* *un but s t down a 
few of the (omplix fa* l*n-. whhh enit r into the prop¬ 
ositi**) 

Saftlv nnd ngularilv of service an ih rh i]>s (he mo*t 
important II* re the outstanding problems an tin pre¬ 
vention *>f tu* udesiu it* strtu tuml strcngtli md the 
handling ol Hu ulreldp la startliiR on u trip and on 
Landing I he Mrs! piobl* in is lurveh s*dv*d bv tht UNe 
*.f in Hum piovidnl lu Hum now costing some p( r 

1000 * ubit fisl uin 1 m piodmsd at \ rh*Mi|*ei rate 
\nolher i*h*n I" lo uh* a *ij*a|Mr hvdrogen inflattsl air 
Hilp with i Mi)u11 out* r spjt<* lllled with nlMogul or 
In limn Hie siilisiiniUon of hui\} oils for gnsolim Is 
unifth* r st* p In rh* dim rhm of flr* pr*veutloU In spite 
<*f * Hsu sti_ i s In tin failm* of dirlglbU strurtures hiiHi 
ms in H« < its* of tlu 1)1 futnl H 18 Hun Is no doubt 
that an airship tun now b* mnd* strueturalh strong 
enough to withstand all the * (find* of gnsrs wlten on*s 
In Hu air although a dirigible mnv swhv \in**»mfort 
nhlj In ht iv\ wind and be * onsleh rahlv harder t** ke*ep 
on Its tour** than a Hi**edv nlrplune Ilut the *fTeet of 
wind bttnine* extremely dlflkult when It is sought to 
btlug the airship In or out of a hangar A small annv 
of men Is used to bring tin /H J otil *d Its shed jpid 
ev*n th*fi there Is no guurnnie* against n had smnah 
against tlu sides of the Jmngar riu nuMirlng nm*t Is 
lierluip* the wilufjon here M*M»rIng mast* of glganlir 
pro|K»rtlons have been detdgmsl and built to which air 
ship* can l>e attached In mv weather nad, pivoting 
round like a weatheresak will alwavs place themwelvea 
(Continurd un paw 72) 
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The Story of Steel—I 

Amazing Growth of the United States Steel Industry in the Past Two Decades 



|1IK Htur\ of Hteel U the story of the uston 
Nlilnj, Industrial development of tlie 
United Staten during tlie pawl quarter of 
u ctnturv Tilt nwret of that develop 
nient In to be found In the opening up of 
the enormous d+powlis of ore In the MIh 
wd*e range to tlie north of Lake Suiieriur uml tht 
t hnrmterlHtli AnitrUim oiarutlonN on iht grand male 
In uitnlns trunsj>oriution smUtlng and fuhrhuttng Into 
steel by fthkh the eonteutN of (hut treasure house of 
Natuix h providing hnvt betn transformed Into t*n 
thousand commodities to meet a world wide dununU 
The magnitude of the Nt*n 1 Industry expressed In 
numerical ntatlstks makes only a shadowy iiuprtnudon 
to the mind Uipm figures have to be reduced to some 
cumritt fonn If unv adiquuU Impression Ik to be eon- 
vevevl lluis the Ntak metit that the United Stutcs In 
fhi year 1918 mined over sixty nine million long ton* 
of ore fnllH to convey an adequate Impression of the 
vuHtneHH of thin total but If wi should see the entire 
ore production fnr that year piled up in a single heap, 
we would get nn hiKtam coniprrhcnsion of Its mean 
ing by ooinpurlng it with familiar objects In the land 
stupe The ndnd Is confused bv large numbers but It 
grasp* quickly the sight of lurge eontrete quantities 
The Ntutunent that n wagon holdM '10,000000 gruln« of 
cuul would give a ptrwm a vtry lui7v Idea of tlie actual 
quantity h^h rifled but In would comprehend the quail 
Illy ut onte If hi vvirt told that It h presented two tonH 
The lurgir unit of wtlghl would reduce the count to a 
figure readily within his mental grasp 

It 1 h because of the above conditions, that the Sumn 
T im Amfruan makes such fn»quent line of the com 
punitive diagrams width have so lung maintained their 
poptilarlty with our ruuler* 

On the front page of this Issue we give a graphk 
comparison of the statistUs of flu stetl Industry In the 
paHt twenty ycarw Wi wish to muk« It clear tliat we 
hnvi chosen for comparison that year In which the 
quantities of ore coke pig and stetl etc reached their 
highest figure This occurred In 1918 that year of 
feverish industrial activity As wt go to press the 
statistics forlOJi arc not yet fully available but there 
U every Indication that they will lie fairly close to 
thorn* of (he earlier year The working forces and gen 
c rnt equipment which handled and produced the enor 
molls quantities of 1918 ure 
available prnlsihly in even 
gnnkr measure today 
Hence thi output of 1918 
muv h« vciv fairly taken ns 
the measure of our maxi 
mum capHf itv In 1fc!2 
Referring to the dlugrum 
11 should Ik explained that 
the quantities for IWK* are 
shown In wild black and 
I hose nf HMH In ti llghier 
shade hut It should Ik rc 
mends red that vc Idle the vc r 
tlcal columns, etc of 1902 
reprt sent c tilde id (onlentH 
the nutltnc*s for 1918 repre¬ 
sent the Increase In emit 
cuse, by NU[KrflcIal area 
only TIuin In the case of 
the column show lug the 
quantities of coke If we take 
the siq>erfic1al area of one 
side of the HHL’ output as 
the basiH of comparison the 
suiterflrlal area of the larger 
surface shown behind it 
will represent to scale the 
Increase in the total quantity 


country east of the lofty range of the Rocky mountains 
Sixteen years later, the coke used in our furnaces hud 
leached 45 703 594 tons, which would represent also tlie 
consumption In 1922, If our furnaces hud been worked 
to maximum capacity Hut In 1922 the steel Industry 
had not yet recovered from the depression which began 
with the great Industrial slump of 1619 

Limestone 

The limestone used for fluxing purposes In tlie blast 
furnaces nmountod In 1902 to 9,490090 tons, which 
would be represented by a column 5600 feet high on a 
base 200 feet square In the year of maximum produe 
Mott there was consumed a total of 19,209,40ft tonH of 


GROWTH OF STEEL INDUSTRY IN PAST 

TWO 

DECADES 


Or« tnintd In United 

StOt 

19tt* 

It It 

Stat m 

34 138 121 

47 120,672 

60 681278 

Cok* UMd in furnace* 

16 000 000 

20 218 803 

46 703 604 

Lime* ton* 

9 400 000 

LI 710 638 

Id 208 403 

Pig iron 

17 821 807 

27 210 004 

39 064 644 

Rails 

2 047 033 

2171 778 

2,640 802 

PUtss and shMts 

2 M3 400 

7 068 307 

8 790 13S 

Wire nails 100-Ib ketrs 

10 082 248 

16 068 390 

12,270 800 

Cut nails, 100-tb keys 

1 688 782 

810 206 

418 811 

Structural ah ape* 

1 800 328 

2 7)8 788 

2 840 060 

Steel in * ota and cantina* 

14 047 250 

86 602 026 

44 462 432 


limestone The pwntose of the limestone Is to form n 
Uux with the Impurities In the blust furnace charge, 
which being lighter than the molten pig iron floats on 
the surface of the Iron and may be tapped off sepHr 
atetv Twenty years ago slug thus formed was more 
or less of a nuisance and wuh hauled a wav to Is* 
damped ns one of tlie wastes of steel making Increas¬ 
ingly during the past two decades slag has come to bi 
recognized as useful material for the ballasting of 
railroad truck* the building of roads and more lately 
and above all an a valuable constituent In Ihe manu 
faiturlng of cement—an industry which has grown to 
vast proportion In this country and Is rapidly supple¬ 
menting, If not HUpplimtlng »teel In building* Hnd bridges 



Four furnace*, with their hot blast Moves, «t the Illinois steel 

of coke used In 1918, a vuir of unusual activity 


Coke 

Now we find that in 1902 the amount of coke used In 
the furnaces of the t tilted States was 1600UQ0O tons 
Coke Is so light In weight that If the 10,000,000 tons 
were built up In u column 400 feet square on the base 
It would reach an altitude of 3 600 feet No work built 
by human hand has wer heen erected thnt would give 
us bv comparison with this column, any Idea of Us 
nmgnltnde for If the Imw of the column were situated 
at sea level a ]>erHon at th< top would look down on thi 
summit of Vt Washington New Hampshire, nnd he 
would find that It overtopped every mountain In this 


Iron Or* 

The Iron ore mined in 1902 , amounted to 34 636,121 
tons. This amount If ft could be plied up into a square 
column, l>ecauae of the greater weight of the material 
would represent a much smnUer mass than the 16,000, 
000 tons of coke If It were built up on a base measuring 
200 feet square, It w<m!d reach to u height of 6500 feet 
The larger output of iron ore shown in our drawing 
occurred in 1918 when there was mined 09 668,278 tons, 
of which bv the way, 40,386,711 tons came from the 
great Mlmhe range 

Pig Iron 

All the great mass of mntertals above referred to and 


shown In the first three columns of the Illustration 
were consumed In producing respectively 17,821,807 tons 
of pig Iron In 1902, and 39,064,644 tons of pig Iron In 
1918 Due to the Industrial depression, from which 
there bus been a gradual recovery, the total output of 
pig iron In 1922 was only 27,219,904 tana 

Steel Ingots and Castings 

In the euiller years of the Industry, the bulk of tlie 
molten Iron, as it wus run from the smelting furnaces, 
was cast into pig, but with the development of modern 
methods, the preliminary coating into pig has been 
practically abandoned In favor of transferring the 
molten Imn directly to the mixing machines and the 
Bessemer converters nnd open hearth furnaces for con 
version into steel The total output of steel ingots and 
custlugH in 1902 was 14 947,250 tons Of this totul 
9,138 303 tons was converted from * pig" into steel by 
the Bessemer process and the balance by the open- 
hearth promts In 1918, the output was 44,462,432 
tons During the past twenty yenrs, the proportion of 
open-hearth to Bessemer Hteel has been steadily increas¬ 
ing, so that In 1922 only 9,370,288 tons out of the total 
output of the blast furnaces was converted by the Bes¬ 
semer process 

Steel Rails 

It is u curious fact that, In spite of the great increase 
in production of the various finished steel products, the 
output of steel mils In 1922 whs uctuully Icjjh than that 
of 1902 the respective totals being 2,947 933 tons in 
1902 and 2,171,776 tons in 1922 1 he explanation of 

this decline Is to be found In the fact that, twenty 
years ago, we were still In tlie midst of an era of great 
expansion of our ml I road system, the totul amount of 
new lines const rut ted In 1902 lielng 3076 miles Shortly 
tlureafter ns the needs of the country were supplied, 
there commenced a fulling off In new construction »o 
that today the total of new work is very limited Indeed 
That the output of rails Is as high as it Is may Ik* set 
down to the fact thnt the mil renewals on our 260 000 
miles of track are snfllrient to keep our rail mills fairly 
well occupied Tlie rutl production of 1902, If formed 
into a single mil of standard proportions, would be 81 
feet high with the sume width on the base and the 
head of the rull would have a width of 43 feet A mil 
built on these proportions 
would extend for one and 
one-fifth ml le<* l**fore the 
year’s total tonnage of rail 
had been included 

Plates and Sheets 

The finished product In the 
Hteel Industry wide h hulks 
the largest is that of plates 
and sheets, the uuput of 
which has grown In Urn past 
twenty years from 2 055 409 
tons In 1902 to a maximum 
output of 8,799145 tons in 
1918 Even this last figure 
w as exceeded In 1920 when 
the output was 0,837,680 
tons The growth In plates 
and sheets tg shown graphic 
allv on our front page en 
graving, where the 1902 ton 
nape is represented as rolled 
into a single sheet of No 30 
standard gage, which would 
cover the territory shown In 
dark shade, The larger out¬ 
put of 1918 would cover the 
area of lighter shade 

Furnace Capacity 

The two furnaces which we have shown represent the 
total capacity of all the furnaces In the country, respec¬ 
tively in 1902 and 1918. The furnace shown In black 
represents the capacity in 1902 The furnace output 
today Is more than double what it was then; and this 
brings out the Interesting fact that the total number of 
furnaces has shown only a moderate increase of from 
406 In 1902 to 469 in 1918, and this In spite of the fact 
that In the interval the total output of pig had Increased 
over 109 per cent This Is explained by the fact that 
the average furnace of today is far larger and more 
efficient than it wns twenty years ago 


works 
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Solving Rapid Transit Congestion by the 
Moving Platform 

8 OUU renders are aware, in year* past wo have 
given much attention to these columns to the 
Moving Platform method of transportation We have 
alwuys believed, and have so stated, that unices some 
mechanical or operative diflkulties should develop, this 
system, because of its enormous capacity, presents an 
ideal solution of the problem of congested 1 ih.u 1 rapid 
transit On the other hand, we have been alive to the 
possibility that the passenger might iind dlltlculty In 
stepping from it stationary to a moving platform and 
have rcullKed that this could bo determined only by 
oitual tost in u full size Installation 

In order to subject the Moving Platform to such a 
full size operative teat Mr II s Putnam, ilie author of 
the olectricullv ojieratcd platform which we Illustrated 
in our ihHue of luiumry, 1023 hits resxmtly eoUHtrucUd 
a complete ptutfoim in Jersey City, und for several 
weeks hug been currying out u series of tests to deter 
mine the cttklencv of the elcctrknl system b\ which it 
Is run, and set ure reliable stuUstlcs as to the weight, 
resistance and horsepower required, for a given length 
Kj»ced and pusKejager euiwclty of Moving Platform built 
and operated according to his system 
A member of the Scientific Auekkan statf recently 
visited the Jersey CItv installation with the thought in 
mind to satisfy hiinmlf on the Uni>ortaut question us to 
whether it was physlcallv possible to walk a< ross the 
aut<vsshe plutforms to the scats and return from the 
seats to the stationary platform without un\ stumbling 
or ton fusion lie found Unit by facing the direction In 
which tlu plHtform wuh traveling and leaning ullghtlv 
forward, it was a simple nmltir to step Miceessivelv to 
the 3-6- und O-niilo per hour platforms and take a scat 
and that by leaning slightly huckw irds and still fating 
In the dim tIon of travel It was equally n simple mutter 
to return without Htutnhllng or discomfort to the *tu 
tionary platform One handles cme^elf ns one Oiks In 
stepping on to and oft un escalator 

We now give the datu which him lieeu secured as 
the result of some two tlunisund tests niudo on the 
Jersev Cltv installation, together with the estimates of 
capacity, horsepower and cost of operation ns based 
up>n the dufa ho secured 

The capacity of the Moving Platform ns compares! to 
present systems of transportation is prmlhullv unlim 
lted us shown bv the following figures 
The schedule eupucitv of the present shuttle service 
on the 42nd Street mibwnv Is 4,400 seats jier hour I he 
preeposed Moving Platform cm 42nd Street will have a 
capacity of 3."i640 seats j>er hour When overload 
capaeitv Is eonsIdere*d tlu present shuttle servlti has 
n mnximum capacity of 17 000 passengers per hour as 
compared with 100020 overload eapaclty on the Moving 
Platform 

The schedule for the operation of the East Side sub 
way at flrund Central Station during the maximum 
hour calls for the operation of 7,200 seats per lumr In 
the lexal aervlce, and IS,.00 seats f«*r hour In the 
express service, making a total of 20,400 Tills Ixh in* 
of delay h, is reduced from 10 to per cent during 
heavy rush hours 



Upper viewi A section of the high speed platform, 
showing the primary element of the motor straight 
ened out between the rails, and the secondary tie 
ment mounted along the bottom of the train Lower 
view, one of the ball bearing wheels 

The local Mrvlce on the New }ork mibwuvs Is used 
almost e xt Inslvi Iv as a ft 1 di r to the evpn hh s( r\h e If 
the Nuhwnvs eouhl hi relieved of the oiierntion of tin Ir 
trains In 1 cm ul strvke (fust tiacks and tlu equipment 
1 oil Id bo umcmI for 1 \pre>» si rv lie at an ail uni 1 eduction 
In tla Infill cost of operallon arid with ail InemiHt of 
fully 100 ]h r rent In llu number of revemm-prodia lug 
pissengi rs tarrlid Assuming the Mrletlv local passe 11 
gers onlv can led on the subwnv to be 20 pi r <ent, and 
assuming a 10 tier cint redintlon In mpmlfv from 
si hedults during rush hours tlu maximum capacity of 
revenue producing p tss< n.i rs p r hour on the nuhwuv is 
now 14 000 seats j^r lmur, und r >4 000 in< luding the 
maximum at muling loads Ily building parnlh 1 snhwiivs 
with a Moving Platform and with tin loeul train service 
eonverted Into evpriss service tin m ivitmim Healing 
capacity In express servlet would lie inert used te> 26 400 
jar hour and the maximum standing load to 106000 
per hour The total enpuitv (if tlu subvvuy with the 
addition of the Mewing Platform would 1 m increased 
from a total of 20 000 seats jx*r hour Let 03 000 seats p r 
lmur and the nmvhmun peak standing load wemld he 


2 * 

Increased from 74 r t00 [ter lumr to 212 000 per hour 
These results tan la obtained b\ emnstruetlng a Moving 
Platform paralltllug tlu existing subways, or the new 
suhwavs when tlit \ are built at a tost of hut from JC 
lei 2" pr cent of the cosi of a new 4 truek subway 
and with mi Imre use In operating rout of hut from 12 
tee P) jhi cent of iht cost of ejpcratlng u 4 track 
Mibw iv 

The distinguishing chut ucterintk of the electric 
H\stem *)f propulsion as eompaieel to otlit r hvhIcium is 
the method used to preqtel the nit Insp ud of mounting 
aeomplete niotoi u|hu) 11 i< on and 1 1 aiisailt ling mes bon 
le \\ jeowei tin le from thmugh gears to the wheels the 
elements of a fIn 1 i*-phast Indue tIon motor c»f the 
squiri e 1 e a^e ivpi of winding are separated the purt 
e 011 e s|Holding to l he s| it i< n 11 v t pi inn 1 \ ) e lean at of 
the 11 mint liein^ si 1 a igh 1 1 m d oui and plm e d at in t e rv a In 
In the mndbul Uhaoi lIn rails whlk Un putt oirrt 
spending to the see olid 11 v or 1 e volv tag 1 It me nt is sptead 
out ami forms a < out Imams short < 1 1 < idle d snnnd uy 
mount* d on (la IhiMoih of the eat 1 la piinmrv do 
hunts of the motor thus plated between tin rails are 
inagmtt7*d bv thiev-i has* alte mating eurrcOiW ele U\ 
end to lie vvlmllngs ilnough e iblts mil In dm Is in 1 he 
re id bed tin piimuv elements bv Imitation magnet I/* 
the sheet t e 1 1 e idle d xtomilitn width extends along the 
Itoltom of 1 he e oiitlmimis line ofrtis ilmve tla rtlN the 
1 uts lilt being that the ears aie pnqielhd h\ the magnetic 
fence thus united Intween tla shifting tie Id of the 
piiniaty und the indmeel unieni in the fthoit circuited 
ms ondarv on tla hedteaa of the e ir 

4 lie sps d e*f Lho Moving Platform approximates three] 
mill s 1* 1 hour for the low s[* t d plat form six miles per 
hour f«tr tlte intumedlate platfoim anel nine miles i>cr 
heair for the higliNpeel platform upon wltleh the sent* 
are mounted Dice let trk svstem will operate ut nearly 
Hvnehtonous Kpsd and it is prop‘mil to use hlcnlh al 
< oindrue thin for the eleetrhnl element* on the thrac 
platfoims 1 la difleunt sjn'edH of the platforms arc 
•secured 1 >> ojieraUng the Intirnusllnte platform at 
double the Prespa ne \ of the low sped pint form 11ml the 
high s|>eed plat form al Hires limes the frequency of the 
low sjhisI platfoim The movement being eonttnuou! 
tla 11 Is net Jolting of the passenger* 

Gassing Peach Borers 

T 1IL New \otk Agricultural 1 xjverlment Station at 
Inneva rip»rls that fiuif grower* him Ihh n much 
Intelcsted of lute In the use of a ehiiukul uuapmnd for 
path borers whleli under proper eondltlons senaas lo 
give quite satisfactory control of the p'st IMh com 
pound got** und* r the name of paruelkhloroUnzene and 
Is a eomiiiou and well known ehemical produet whleh 
eun he Kt*uiresl at a very teasemuhle price freem unv 
tellable eluder In Insestleldc* 

The pni»arallon (onus In tlu form of crvstalw which 
me epilte volatile and give off a e Imrio’terUtk odor 
The usual pro* e dure Is to remove nnv weeds or j^raas 
glowing around the 1 n*\vn (*C the i>eu< It tree and flion 
place one mime of the crvstalH In a ring ulmut the (res 1 
I lie soil Is flan drawn over tlie f rv -cfafs and Imnked up 
stlghtlv about the fro I he g is w hit h is give n ofT from 
the * 1 v si 1 is p tu traps tlu Ian rows of the peuedi tre« 
bon ih and kills llie young Imre rs 



Foll-dzcd Mctlon of tho movinf pfotform, hullt for 4emon*tr*tio« at Joroay City It iatatituted for the present shuttle service on 42nd Street, New York, it would 

ralfo the capacity from 440B to 35,640 Mats per hour 
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Life on Board ^ U. S. S. "Colorado” 

Changes in Naval % Sea Service from 1856 to 1923 

By Capt R R Belknap, V S N, Battleship Colorado 



III C K ratio Is a huixu drta lanughl of 

l-bOO t n« tiltl (IN) lacvincnt - 8,000 

h ihOjMMtr 4.1 knots s| **o | an 1 el„hi H> 
In It guns in h< r ui tin I Ulm Slu Is <U 4 
fcti 1 ng 07‘4 ft 11 I < 11 ml il ut 31 
l h ( In (it ifi f m nt< r lltr < ri plena nt 
t Mi|>rjsth 00 Hitei m 12 MJ n mil fnliatcl mtn imi 77 
uurlnts lit < 1 n I tin \\ e^.t Vhginli like wit* 
u< ui )ng ( ii|l(ll n ml the Minim) i inn Nsh ned 

in J t_J tlnw *dM* r si tj h uri tit m m \ wetful in 1 

im d< in l atth st l) s Id th w rid 

1 lit* mu hutih^hl] t I i ul Is tli ilmd n)hi In 
tin \i < i i( in Niv\ t lea that mu t- 1 Ih lirst 

lun I t i ilt < 1 rati IUn r was a \v uhn stunii 

ftlgiii f 5400 t ns fllMj l tu k nt m lulling 40 guns 
laumhul at tin \< rft lk Navy \ ml n Imu 10 lHtO 
Me u n ne f tin iaigei \t sst 1 m t In r tan la ui 
Nivv iHsjxnMug to tin Intc rimdluh r 0 gun ship 
<Mlt Una In ft rt Hit am in I l tin iriu red r halt it 
Ullsvi 1 Intil jAilids I 1U otl i rs f hei tyix sin 
\ s « full rlggtd sldj i rtllmrlh niuklng sm j vHsjgi* 
undtr Hail uhno Ah tin single h r u [ i i«llcr u ui 1 
then la a ding H w ih HUi 1 to ant nph in 1 Ik hftvd 
< U i I tin wuft r 

lilt ntate of < ol md gave Hh umne t tht second 

nmn t win ( I rud she u is m t hi\ hi more d 

ciul'niH null 1 1/4d flnu it i tli l 1\ (fngrtss In 
INPB and I KMt of HUSO tills d|s| ! mi * nt aim In), 

f or i Ight Ins li guns In two turrets f irt m hl\ 1ml n 

nc rt of Niiuiilii tills rs mil tu un 1 rw iti t I i|ed< 

t ti l*c s Ilf r M I uisst I litis tail f n \ lln I i tii(le 

e\pansi<n uiglmn dmlng twin mhcwk dv\e! \ Ing 
•7 000 h ifce|» uei ittilmd a mu x I mm i sjiel f ver 

_kn ih Ui r slilps ( m [ at > mnnlieretJ 010 ITt wident 

UihmuU n i ulinesHtl t irgel |t utlu n lw ir 1 and 

t iK ilinmi with tin caw In tin < tntral Mess giving 
hits <iil t 4,1 at li iih a w imnlr On Dim Inr Iff 
1010 In r n im w m t lunged t Pm hi uftci the 

xuuvl olt> In i lora 1 1 an 1 unfit i Mis n m she 

wi\t I in Mu. I miser and i riinsiw it I* a in tin \\ rl I 
Wat limitr < aj M in It W Williams m rting trim* 

[m ns in m an l ifftr tht Vindstl't bringing 101 10 

tr<H*i h li mu 

\\ Imt rumirkuhU <hnnges 1 im taken place between 
tht first USS ( 1( r 1 hulll In 18 d» and tin lat<«t 

hujh r landnuiikht f I la smu name As a general 

me ui re ( f nl7t the *1400 t ns dlsj hicumut f tht old 
finite Is ),r un ntarh tenr Id Da oil hi n« tmsl ouk 
hull is n u nil Kttel tf tiiltk m (red nidi s nnd nmn\ 
u lUrtlkht c iMiirtmntK full sill i \ur him uturp 
dlsai p< uri d and Oh 1 ft\ nhh Hjaalln^ h)< mh r Hp irn 
are rt 1 1 a i d in t ut r II kt t a*,i iiuisim ft [I t 1 1 1 1 ri,e 
fire untrol HtmUn« tht Huimutih il Ira t r\ f stand 
Injf nl runnlnK rl^ln*, l« nr u rejriHenttMl 1\ the 
I ilstlli t I n 11 \ an 1 i ddl i hi < 1 ru li inttnnnt 
I> un lie! w in th< old frlpnt rettankulu la thru of 


c i uikc furnished 
to a thumf Ing, 
i\ ntal nttprr ent 
a single st rew 
lioal vs hert m w 
bollerfl gmerate J90 
the delluitdy bat 


hteam at oc.lv 27 pounds pressure 
cumbersome, slow moving h»ri 
lng engine, width by uienny if 
drove the ship at ten knots at 
oil burning, tubular steel 
pounds Hfeam pressure for 
uncod turbfms adjusted to 



High velocity, anti air craft gun of which the (olo 
rado carries eight on her superstructure 

tlw th usniidth <l an Inch which without the least 
truii r of vlhaitl n and with Hcnr<e a sigh <f sound 
s] In at ilx ut -100 rnduthns a n inulf tinernting 
altorn iilug cUrtil utrnnt whhh h\ a twelfth nduc 
li n turns f m vrew pr pellers 171 revrlutlonH fur a 
Nlilj hiss l r -1 kn ts 

l<r lilumln thn oil im ips and Mindies art rttulned 
mh f r margin ( sh uld electrh light fail and the 
I rt>u nt lx Hi] mr se irt Idlglit hud no Ilk* in the frigates 
di\s In tla di\ s vs rk the hIuLH \[\v* ami hrmrse 
suhe of tlu H snr miles passing the worl filung the 
(pen Hwnp <r dt ks Is all but n plated bv speaking 
tales tehjh m and Mur ImdrumentH eledrlt or 
meihinl I f r ti insmlttlng coinmunlcatlins ti scores 
of Htpirihd sjuus all tlir ugh tlie slip And at meal 
times wlile Nuw lannsnUU liold Muir own salt pork 
plum dufl and hnrdtuk h no ghen ]lau lo refrlger 
and mmt vtgdabhH Ireid pie and ice trenm 

Of nil thnuges hiwiur the gre itest Is In the kind 
ut dmmndN made ui> n ti i crew and < Ihcern In the 
frignre Oi li rad< the v u fs were h)InOd and hrmed 
iilmut the soils were reef'd und furled tlifi^ anchor 


weighed the boats rowed and hoisted, the ship steered* 
and stores whipped on board—all by hand Handling 
Halt, besides making strong bodies^ taught eye hand 
and bruin to work nimbly together In stormy weather 
a seaman aloft at a disxy height could work with both 
bands and exert his full strength while holding on by 
his knees or even in some imredible wav by a grip 
with his lx lb In muscle and wind In practiced 
familiarity and dextrous skill and in observant eje 
und ready resourcefulness the square yard sailor was 
un aMihte but he had a contempt for machinery and of 
anything sunilng of bilcnce Sen man Hh ip was to 

him an art, beyond expounding or improving b> liooks 
In contrusl most of the demands for power in the 
modem battleship Colorado are mot b> machinery 
Wheic ft rim rlv two helmsmen or four in hetivy 
weather hamitd a spoked steering wheel, to nmu the 
tiller bj means t i rawhide ropes there Is now no wheel 
ut all the modern sttsnmmn instead with one hand 
pushing un electric control handle right left or amid 
ships with eitiul ease In any weather causing electric 
and oil motors bj meuns of heavy screw thread trans¬ 
mission to moye the rudder accordingly Au eleWrlt 
windlass be) w decks Inside attnor lifts the ten ton 
amlurs with eos© and quickness two lar^c electric 
cranes lidsi and swing the Units out or In and liundlo 
<tlur wtlghts nnd stores too heavy for the small der 
ricks and uinclies Installed at various points along the 
ships sides while most of the boats themselves more 
Mi in tube um large as of old, are gasoline-motor driven 
To serve tie guns the old fashioned powder boy 
dull whip bund tummer and training tackles have 
been superseded by powtrful dec trie contrivances K s 
ertlon if human strength must, of course lie atlll 
requited here nnd there in minor ways but mostly by 
Individuals seldom bv masses of men as forrmrly was 
ts nunon In hi Istlng topwills hmvlng around the eopatan 
tc weigh nmhtr or ot!»erw!se for a heavy drag 
Insu ad now a high degree of teclmlcol knowledge and 
skill In needed In mum spec laities to control and use 
the numerous power a \pliimeeH correctly and keep them 
In condition rellnhh ftr service 
Vet though uthkflc qualities are no longtr needed 
for work aloft a healthy Ixsly is eswentlHl to the 
healthv mind and a (heerful aplrlt needed Tor con 
timtment nnd effldemv The ntllve open air often 
Htroumms conditions of naval life In all weathers and 
all climate* both need and tend to make n Binng as 
well as sound body hut as many of the iqietJnltlea 
Involve long hours below de< M and as ship life la at 
best confining the modim naval routine pava consul 
erable attention to physical trnlnlng exercise apd 
recreation In order to f>sttr und n\alnt»ln th d com¬ 
bination of proftrlcm y utttnthn lldellty respui si venous, 
Initiative rcs< urci»fnlness,(ourmrp endurance and retup- 
trutlve ptuver which is Hummed up In the term motule 



- .. . . . i ^ --^ i- -- . , vr . ■ ■ r ,. T .- u .i fv ,. a, ,i, qo■ ... 

Length 624 tent bmm, 97 f«ot 3% In oho* me* n draft 30 Itrt O Inch** «erw«l M 900 ton*. Batten «l«ht lfrOodi tw*K* Maoh Aight Vln«b OBtHlrsMh; Tw* St-bftb 

torpedo tube*. Protection belt, 16 I nab U 14 Inch turret* ]»-lnrh to 9-lnob deck*, 3 Inch to l-teek UsdennUor four MtMsaiv# sathtoevado bstV#4H jDGtfr k*H |UMt tbt fittlg 

"Colorado," and her slater ahipa "West Virginia" and "Maryland" are the moat powerful abtpe afloat 













the mightiest warship 
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A Five-Hundred-Year-Old Roof 

Preserving for Posterity a Noble Specimen of Medieval Carpentry 



Westminster Hill 60 feet wide by 240 feet Ion*, built 1099, was re-roofed hr 1397 TMa 
magnificent specimen of medieval carpentry standi today, after 525 years of service* It 
has recently been reinforced hi steel framing concealed In the original timber work 


KSTMINSTm HA LI , 
wJi «visa wonderful timber 
roof forms the subject of 
this story, U the most 
undent of tht vtmcmblo 
buildings In Westminster 
of which the Abbtv Is nt once the 
lurgest and nnwt widely known The 
Hull, (10 feet wide by .MO fett in 
length whs built u few y«urs after 
the Norman tonquest and Its priwnt 
walls are those width tht Norman 
build* th * re* Led Hi* original roof 
computed (so says the Saxon dirun 
Id*) In 10*10 wa* sup|sn , l**l It Is be¬ 
lieved, hv tht side walls and hy two 
lulermeiHaLc tin* h of (iml>cr p*'sts, 

'lids roof fell Into detuv, and king 
It It hard JI de*id*d upon the emllon 
of a Hew roof Pr* Mini ably, he gave 
orders that the wide spun of 00 feet 
should be enveml without uny Inler- 
inedhdt Ntipixirts, Hiidi uh the jHjsts 
that h* UmhI to carry tin former rimf 

Whether It was by the Kings order 
or not, wt do know that the Master 
(niptnkr (thought to la Hugh norland) set about the 
duilng task of roofing this grtiil hall In on* clem span 
from wall to wall in tinilnr —tin aliogetlier unpruo- 
donted timber sfructurf, both u« to Us size and the 
pouillurltx of Us design No llmlxr r*mf of such a 
spun had been attempt**d Itefore n*>r was any him li 
attempted in the *entuiles of nudlcxul roof tonsiruction 
that followed F urtli* rmore, Ik* mis* of ill* enormous 
size of tlio original tlml>ers It Is certain that tin Wtst 
mlnHtir Hall roof (.oiild imt U dupllnit**! m oak today 
uml thin for the rtnuon thut oak tnvH of the size ne*o« 
nary to supply him. li finds ra an no long* r to be found 
they were cut down ctnturks ago 

Hugh Horland who lnust have lK*n of nd\nn*ed agi 
for he was In rinvipt of a tension “for his long and 
arduous services to the crown tiegun 
work upon the mtf lu rtt)l lb *iid 
Ids work well, for ufter enduring tho 
Mt*irm und stress of over live cen 
turles, the vast oaken fubrlo Is stand¬ 
ing loduv Just un he planned and 
built It 

J5ut perhaps It would bo mori cor- 
revf to say that, so far as the *>«? 

»un Judge tin roof Is standing today 
exactly as ho left It, for thanks to 
the destrm live attack of a w*K)d-de- 
vourlng grub, tnlled \* niobium tes¬ 
ta latum tin Interior of them mighty 
titulars bus be*n < aten nwav until, 
in some cases, cuviths vvcio K ft into 
which tt mnn could rmp A fnxoritc 
|H»lnt of altmk has been the place of 
wading of timber upon HmImh , and 
tin cumulative effw 1 hud been that 
the ridge beam hud sagged eighteen 
Indus, and the hummer Ijcuiuh had 
ounted downward ul llwti fret *nda 
to tho *\tent of from 10 to 14 inches. 

The whole r<tof indeed was in danger 
of collapse It* pairs were tinder 
taken In Max 1011 continued at a 
slow rute during the war und have 
now l»een complete*! 

For wnthmntal reasons Ir was de- 
ddetl to prtserv* the original roof In 
Wut and supis>rt the great trusses 
wld* h uri spnctMl txxentx fe*1 apart 
hv moans of a specially designed nlwl 
nlnforoenant, superimpnw <1 upon und 
hhhlen within the timbers In mu* h a 
wax that if would Ik pructlcallv In 
\islbh from the floor of tin Hull 
The nature of the ute* I truss and Its 
positioning with r*gard t*> the Umber 
truss is shown in the Insert line draw 
ing and Its clever concealment Is 
cxldent from the txvo photographic 
xlfxxs of the r*K>f ns repaired 

This most Interesting work of sal 
xnge xx as done under ^ir Frank 
linlnes rrtmlpal Arch!U i ct to the 
Office of Works, to whom wt are in 


dthted for our photogiuphs and data He tells us that 
Hugh Horland probably found Jt impossible to obtain 
oak limlKis of Htillkknl M/* for the main rafters (about 
V> fe*t long and ld'/j by 12 in* h**s in seel Ion) <»r for 
Hit main collar b*am (Iwo tiiutars eu*h 40 fe*l long 
and IP hv 12 inches hi se<ti**n) The loof was thero- 
fou design* d in two wpuuite parts, nanieh, an upjier 
triangulated framed striutun, consisting of the main 
collar (warn, two up|>*r principal rafters and two queen 
posts, and with a central cnrnU ismt, resting on tho 
main mllur beam and supporting the heavy ridg* piece 
lids upjier section was supported on two cuntllever 
structures one renting »>n inch wall Kncli consisted of 
ih* lower principal rnftei the Imrlzont il hiimnu r beam 
carrying at Its outer end the vertical hammer post, the 


vertleul wall post resting on a stone 
corbel In the wail below, and the 
curved strut between the center of the 
wall post und the outer end of the 
hummer beam 

This wonderful old carpenter fi 
nally tied the whole roof together by 
a greut curved brace, or arch span 
nlng the whole width of the Hall from 
corbel to corbel It was recessed und 
pinned Into the hammer beam and the 
hummer post, und at its crown it was 
mortised snugly into Urn main collar 
beam Sir Frunk Baines tells us that 
this txpe of roof is known us the 
* Hummer Beam” because of Its con¬ 
strue thm with horizontal beams pro 
Jectlng from the wall bead, which 
support the vertical hammer posts. 
These posts with tho lower principal 
rafters provide end supports for the 
upi»or trlungulated structure, of which 
the great collar beam forms the base 
The downxvard thrust of the hammer 
posts on the outer ends of the hammer 
beams is counteracted by the down 
ward thrust of the principal rafters at their Inner ends 
They ure also maintained In Ihe horizontal position hy 
their attachimnt to th* arched ribs and by the curved 
braces reaching from their outer ends to the wall post 
Whether Hugh Horland intended the great arched 
ribs to carry the loud (or a part of It) of the collar 
Ik*hiu and the structure above or no, we think that it 
uetuully must have done so In fact, when the roof 
decayed und Bagged this arch It was thut saved the 
structure Proof of this Is seen In the fact that so great 
was the load on Its footings that In one case u massive 
stone corbel was sheared entirely through 
The timber whs cut between J393 and 1390 The 
great size of the main members proves that the virgin 
forests of Knglund must have contained Borne giant 
trees The wood used was peduncular 
oak from the Sussex Woald, and as 
there whs no time to season It, the 
timber was used green and there¬ 
fore, was extremely heavy We haxe 
estimated the quantities of material 
In one main truss and Its loud of one- 
half of the r*Kdlng In each adjoining 
bay and find that the total combined 
weight, If we include the lead sheath 
Ing of those duxs U about seventy 
tons. 

As showing the size of the timbers 
the hummer beams are 21* x22%* by 
17'9" long, tho hammer posts, 38* 
x25* by 20'0* long, the collar beams, 
two timbers each 19* x 12* by 40* 
long the main rafters 17* x 12* by 
28' 0* lung, and the main purlins, run 
nlng from main truss to main truss 
nt the level of the collar beam, were 
built up of four timbers 9* x 12*, 
13kj*x9', 22* x 9* and 14* x 9*—all 
18* JO" long 

We may ask why Horland did not 
save xv eight by giving his roof a lower 
pitch The answer Is that It would 
have Involved a greater horizontal 
thrust against the walls, and be hud 
no steel tie rods to take care of this. 
There Is not a bit of f^tal in the 
whole structure ^ 

The architectural beauty of this 
great roof is universally admitted. Of 
the wonderful strength and endurance 
of the oak, which (In the testing ma 
chine) shows that It has in nowise 
deteriorated, leads, Sir Frank to say 
**it is djAsult to say that steel or 
masonry timid have been so perfect 
after so long a period", and speaking 
of the way In which the work was 
executed he says “with the present 
day knowledge of construction, we 
must admit* with entire humility, we 
could find very little fault with the 
timber construction of this roof and 
could hardly Improve lt* B 



The photograph «how« on* of th* twelve jrmat trusses after the rspslrs, The biwrt show* the steel rein 
fnreement and the sreat dimensions of the oak Umbers of th* or I final roof Each truss, with Its load of 
Issd-eovsrsd roof as built of heavy up Mason id osk wsighsd seventy tons 


The famous Westminster Rail timber roof 
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A Nnr Tedniqn of AnesUMda 

By Dr. Alfred Gradenwits 

B OTH the medical practitioner and the man In the 
street generally conkfcji>Uh the Idea of narcosis 
that of nausea and vomlBKr «* fact, common expert 
enoe shows that the state of patients on the day follow 
inf a surgical operation Is almost Invariably influenced 
by ‘"post-narcotic” nausea, and endeuvors so far made 
to eliminate these disturbing phenomena have only been 
partly successful 

However, a decidedly new method has Just been devel¬ 
oped by Dm. O. J, Gauss, of Freiburg, and Hermann 
W lei and, of Koenlgsberg, which not only eliminates 
these unpleasant consequences of narcosis but even does 
away with any harmful effects on respiration and blood 
circulation. 

Experiments on animals had shown nitrous oxide 
only to act on such manifestations of life as are bound 
Up with the presence of oxygen, while leaving thoBe 
lower organisms which like certain worms, are inde¬ 
pendent of oxygen entirely unaffected This behavior 
strikingly differs from that of narcotics proper, such as 
chloroform and ether, as well as the group of synthetic 
soporifics, all of which will paralyze the functions of 
any animal cell—in fact, any kind of living matter 
Now, inasmuch as nitrous oxide only acts on phenomena 
connected with the absorption of oxygen, which action 
is readily compensated for by some slight admixture of 
oxygen, the narcotic effrct of this gas on the bruin 
sOetued to be due to a disturbance In the absorption or 
utillft&tUm of oxygen in the nerve cells Nor could it be 
a case of simple asphyxia, as occurring after the Inhala¬ 
tion of nitrogen, hydrogen or tho like the symptoms of 
carbonic add poisoning (diflhulty of breathing and 
cramps) being practically entirely wanting Again, tlie 
two experimenters, having noted that nitrous oxide 
possesses on exceptional solubility In water rapidly 
resulting In accumulation in the blood and tissues, were 
led to think thot the presence of some other gas might 
produce paralyzing effects of a similar nature Tills 
was tested by examining the effect of another gn« In 
which water dissolves even more readily than nitrous 
pxlde, vis,, acetylene which was found to be mainly 
Identical with the effect of nitrous oxide all processes 
independent of oxygen being left unaffected while the 
inhibition Induced in higher animals In every dctnll 
resembles nitrous oxide narcosis. At the same time 
there it a remarkable quantitative difference, acetylene. 
In accordance with its higher solubility, being inmb 
more efficient and requiring much lower concentrations 
than nitrous oxide demands 



Electric contact apparalUH for giving local treat 
menta without rink of deranging the bodily functions 
by passage of the current through the system as a 
whole 


The use of nitrous oxide 
as a narcotic has lately 
been finding Increasing 
favor in surgery, gy&ecbl 
ogy, etc, though tbU gas 
not onlv Is unsuitable for 
any more extensive opera¬ 
tions, but entails consider¬ 
able risk of asphyxia, while 
the admixture of air U 
bound to counteract its 
effects. Acetylene on the 
other band Is free from 
these drawbacks, the pres¬ 
ence of oxygen not inter¬ 
fering with Its efficiency, so 
that unconsriousness can 
be continued much longer, 
possibly for many hours, 
without any necessity of 
applying excessive pres¬ 
sures. This remarkable be¬ 
havior is due both to the 
absence Of any harmful cir¬ 
culation trouble and to a 
eooMderabie reduction of 
combustion processes in the 
organism. In fact the oris* 
lnhtors of the new meth¬ 
od ire Inclined to describe 
it as a moans of producing 
unconsciousness rather 
than marcoris proper 
Fora acetylene (or "nap- 
eylene" as it is termed in 
thi present case), free from 
shy impurities, primarily 
from any poisonous hydro¬ 
gen phosphide and accord- 
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Acetylene inhaling apparatus used in connection with 
tbs nsw technique of mneetbtela 


ioriy devoid of the familiar penetrating smell, was 
used In these experiments! the slightly bitter taste of 
tbd gaS befog hardly felt on breathing with closed 
mdhthT Narcylene is mixed with oxygen derived from 
the fnmiUar commercial type of steel cylinder The 


I nh a l i n g apparatus 111 narrated was constructed by 
Messrs. Drfigerwerk. of L11 beck, and U short I j described 
In the following 

A platform designed to travel on six IdU rs (Hint prises 
two fitting* for ox*gen cylinders, each of tin liters ui 
parity, and one fitting for 
an acetylene cylinder of 
80-40 liters capacity flex 
Ible high pressure tubes 
connecting the cylinder 
valves with two pressure- 
reduction valves for oxj 
gen and acetylene respect 
ively, visible to the right 
Hnd left In the lower part 
of the figure Between 
these valves Is seen a cir 
cular sltde for checking 
the gas mixture in con 
junction with the vertical 
gage and scale viHlhle In 
the upper part of the fig 
ure To the left of this 
are provided an acctjlene 
washing little and a rim 
liar bottle for moistening 
and washing the bus mix 
ture The bag visible In 
the middle Is Inflated 
more or less by the enter 
lng gas mixture, Its vari¬ 
able volume enabling ihe 
experimenter readily to 
gage the amount the pa 
tient requires for breath 
lng A reaction valve, 
rendliv lifted during in 
halation and which dur 
lng expiration closes of 
Its own accord prevents 
the patient a exhaling any 
nsed up nlr into the con¬ 
duit, this air escaping 
through n rendliv movable 
valve tilted to the mask 
An apparatus for pmdm 

lng ox\g<n-ether nuieosls is also used os a stand bj 
While the mw narcotising prm*ess Js free from tin 
drawbacks outlined in the beginning, the nipldll* with 
which the patients iineonsrionsnesH nnd nnv feeling of 
puln vanish, nnd normal conditions return nfr< r tin 
gas ftnpph has lieen disc on 
tinned ure fort her * nlti 
able features* both to the 
practitioner and patient 

Haze and Mist 

P ElUhTTI \ pun nlr In 
almost completely trnns 
parent to \IauaI light wines, 

and if the ulr wore always 
pure we should sec distant 
objerts through air almost 
as clearly us through a 
vacuum But Ihe air Is 
never pure, there are ul 
ways more or less pnrth les 
eff foreign m»lUr present 
The action of the purl It It s 
ia twofold first tiny re¬ 
duce the amount of light 
ranching the oe from dls 
tant objerts, nnd ineconrilv 
in the daytime they wattir 
the general light of the sky 
and so send to the eje ex¬ 
traneous light whhh re¬ 
duces the contrast l**lwem 
distant light and dark oh 
Jecte on which visll>ilit> de- 
pends. Iitnentlij lids for 
elgn matter insists of a 
mixture* of solid ponrtt rul»H 
particles and hvgrowoph 
moleculca The latt< r in 
perfectly dry nir would tw 
practically Invlstbk but 
when loaded with water in 
b humid atmosphere tlaj 
add to tho obscurity of the 
atmosphere 

The amount of obscurity will therefore van yyith 
the amount of solid matter and with the humidity of the 
air Hftxe fo due to this bind of obscurity and varies 
In Intensity from the slight obaeurity of polar regions, 
Which depends almost entirely on the hygroscopic par¬ 


ticles, to the dense oliscnrlty of a dust storm in tropical 
regions which is due almost entirely to solid particles 
When the tunperuture of air falls, tho humidity in 
ort.useH until the saturation point In reHehtxl The 
diameters of the hygroscopic panic leg grow but even 
In h h t u r n t u (I air (la 
amount of water extract 
ed N not great nnd if 
tin re is little solid math r 
pre*sent the obscurity Is 
not marked But If tie 
tomi>enil ure falls Mow 
tin (hw fHilnt the hygro 
scople paitli Us tin suf 
!1< k ntly Inrg! to form t x: 

(t Ih nt mu h 1 for con 
dcns'UUm and re lativrty 
lnrgt amounts of w iter 
ai« dt’sedUd for small 
falls of t( lULgralun Heal 
condi nsutlon lias now 
reunuunmi and tht ob 
sriirlt> riiungrs from that 
of hiiA* to Had of mist 
It has 1**< n a common 
prurtki to re-cord utmos 
ph< rh olisturltv ns ha» 
yylnn flute is a notlecabh 
difbrenre Is tween the 
readings of tite wet ami 
di \ butli t hernuum tern 
and as mist wluu the 
readings are* the same 
This howt re r is not a 
i rm cel1 4 rloti for tin alt 
tan Ih saturated without 
corah nsntinn while mist 
cannot be formixl until 
yy ater has b*s n tondt rim d 
on mi nunl of a fall of 
U iniH i alurt uft< i tin d< w 
p<ilnt has Uh n re ucbed 
Tlu whoh press ss of tin 
fotuniHon of haze and 
mist Is continuous and In 
pruriUe It Is prmthally 
Imposhtlth to say yyhen hnz( las onus nit sf although 
(vlrenu tnsts are tasllv distinguished Vyurlulms 
lni7H and mist are fumlanantiilh different for lui7< 
owes IK origin to lure ign math r and Ha small amount 
of w Hi r ivxoriand with hjgrowopk nu< h l wlilh mist 
Ih due to nn ui tual pre r Ipltatlon of wnt» r from ynpor to 
liquid — \hntratt 1r<nn urtith tn Nature fur April /), 
]')23 bp <J V SimpHoti //ib 

New Facts About the Curative Powers of 
Electricity 

T UI opinion gnu rally laid Hint tire curative powers 
of riertrlrttv win first discovered h\ Sit men*. In 
IK44 Is one of tta many erroi s hallowed hy tradition 
Tn fn<t wldh Ha use of i Ire trlritv for medlail purpow s 
hnd 1 hh» mxummndid as fur hack as alnuu PH) \enrs 
Ik fore nu ns hy the Hulk plresklst l*rof KHigi r tin 
first imdonbtid < unit i \ i smit-ss attributable to riei 
trktty—vl7 tlu healing of a paraly7» d nmi—MHH made 
public bv a SwNs phisldHt Pi of Jnllalxrl of hencyn 
only a fiw years afhryyurd re In 1717 

lids information N diilresl from a IhhjR Just jiub- 
lislad h\ n reinti niporary Swiss srimtlst Mr ^ K 
Mutlhr of /uihh wlios, lim xtlgutlnns lurei greutlj 
eontrlhutetl to elm Mating the mtlon of eh*rtrl<lt\ on 
tin human twah In lids 1 mk»K la also draws attention 
to the fni t that 11a body N Its, If irayerHed bj a wolidi r 
fully < omplh att d systMii id riot n I, currents whhh 
flowing up nnd down on intriiate paths attend tin vital 
functions of tin organism so that Hu applhntlnn of 
ikctrli turn ills from outsldi If Improperly controlled 
Is apt t(» Inurfire with thesi tiff giving (urrents and 
thus to cotiniiract the di sired iiiratlre cfful 

J bis it-k is (hllninly avobhsl by tin law electro 
therujHiitb im rhod de\iloi»ed by Mr Mulkr and whhli 
brb tlv Hunmmrl/id remld be descrlheil as follows In 
stead of using i hs i reah h haying i uinshknhle eontnri 
surfrte islge (IretriHles are implored whhh com* In 
contact with the **kln along yyliat Is pnutbalh eqiil\u 
knt to u na re lonlmtllm tlu anodi amliathodi l»eing 
s« puratml by a free tlon of a mllllim ti r so flint the t ur 
rent Immediately nft* r altering tlu skin is caused to 
leire it without any risk of straying off towards the 
Inti rlor By nm\ lng this pair of < lectresb s up and d»iwn 
the skin any portion disiresl ion hi submtttpil to the 
trurtnunt and soim soil of tlectrostnlb surilon Is 
added to the immediate pricking effort of the current 
thus upplkd Itunarknbh results are said to lmve l>een 
obtained in soothing the nerves and allujlng pain. 
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Electrifying Chile’s Railways 

When Abundant Water Power Takes the Place of Expensive Imported Coal 

By Lloyd Jacquet 



Tin h 1m n ribbon of u countr\ a narrow 
Ntrlp stride tied I**twoen * ho Ptu Iflc and the 
high nmunttiUiH of tin Andes Although 
th» countr> him a coastline of near1> three 
rhomumd miles Its uvtrakt biindrh ia not 
more thun nlnttj It la a lund of ex 
trerue contriiHtH of deserts of fertile pampas, of Know 
irowned mountains ami burning plains It has jaxullar 
problems, because of Its climatic renditions, geograph 
Ual location and economical f*oHllion which no other 
South American rcpuhlh iiohmchkcs 
P erhaps the thief trait of the Ghileun 
Is hlft prugreHMhentss Ah far but k ns 
1852, the tuplupo line a Mirnll nillrond 
running between thut celebrated copper 
mine and the little port of OaUk rii, 55 
kilometers distant was tunned to traffic 
Actually tills ma> be culled the first 
steam rullroud In South America, uhhoujji 
some give first place to the Demurara line 
established in British Guiana 

I'lilies iransiHirlatlon problem is a i>e- 
cullur one The rnllrond linen nre running 
through hi r t< rrltorlnl length north and 
south ThlH system is located Inland but 
a numlar of fransvLrse Hues connett these 
main linen with the wit Take, for In 
stance the cinlrul line fioni Tacna, In itie 
north running southward lo Puerto Monlt, 
at the edgt of the Gulf ltelomuvl it UN 
tunic of 1500 mllen lids main line In 
connected to (he Pmlth, with bramhes 
along tlm coast at thirty (1UT< run jHdnts 
One of the most iin|>ortiim brunt lies, 
both Iuh unsc the terminal Is at \ nlparulso 
the capital, and betatisc It N the beginning of the 
TranHumkan HVHtiin, la located In about the middle of 
the long ( hileun Mrlp, ami in tin most ft rUU porilon 
of the country along tin Atontaguu lllvir 

The remarkable part about this branch 1 h thal it 
extends to Santingti far Inland, and It is tin <mlv line 
width Is electrified This la a most important cxpiri 
ment In tin history of railroading in Smith AmtiUa 
Clilh 1 h not so ftirUinalt In lu r coal aupph when It 
1h codHldeml that ulmoHt two thirds of tlu 
coul consumed Is lmiKirted, and of this 
amount the railroads use mor« than t»n**- 
tldrd The fuel problc m betaim acute 
during the war wlun ojiorntlng costH rose 
to such an extent that the railroads were 
Hctuallv operating at a diflclt 
While the country was endinvorlng tti 
solve u rnllroutl problem precious water 
powtr wus going to wn*ie The harness 
log of this natural resource for power 
would make the <owntrv practically Inde¬ 
pendent as far aa fuel was ronumed and 
would permit the electrification of rull 
roads as the best solution to the railroad 
problem 

Act ordlngI\, a commission w as np- 
jMdnted und a tartful anulvnls of electrl 
flcatlon HVHtenis throughout the world was 
mode As a result of the Ntndy mmk prln 
clpallv conct ruing the economies In main 
tenante obtainable with tin electric loco¬ 
motives the possibility for regeneration on 
descending grades the t Hmlnatlon of 
watering and < oatlng slat Ions the In 
creased trafilc facilities In general the 
electrification of tlu broad gngt line from 
Valparaiso to Nmtlago, Including the Lo» 

Andes brant h was dei ItU d ui>on The 
lines now being electrified comprise u totul 
of 2*13 track milts und include the main 
divisions tonnetllng Valparaiso the w a 
fx>it with Santiago tho Chilean ti rminu* 
of ihe Transandean svstem and a brant h 
lint I os Vndes Ihe railroad runs along the coast 
line nf Valparaiso harbor follows the Aconcagua River 
after going over a low range of hills to Lus Vegas, 
whert tlu 1 os Vndes brunch leaves the main line At 
(ultra the Lonjliifllna] Railroad starts northward 
Llal I l»l Hlmtist mldwnv Istwcvn Valparaiso and 
sunilago N (hi Junuhm point for nil passenger trains 
for tht 1 <os Vndes branth It Is at this point that the 
heaw grade section over the Const Range Mountains 


logins and continues us far ns Itatueo, on the east 
ern Hide 

Although there ure many curves on the line, these 
may be said te lie of milium severity The most severe 
<urves are located on the section of the line between 
Llul Llal Hnd Til Til, with the maximum curve of 10 
degrees near Los Loros However the grade conditions 
are the greatest problem, nnd have nlwuys been a big 
obstacle In the rapid moving and expediting of traffic, 
particularly when steam was used On some of the 



Type of steam locomotive which will be replaced by electric locomotives on 
the Chilean State Railway 


grades such as the Talsm grade of 2*4 i»er cent, which 
Is a little* over 12 miles In length, passenger trains 
require the smite of helpers, but, with the electric 
drl \ e hcliKiH will be net tied only for heavy freight 
trains i hi next heaviest grade Is on lhe eastern slope 
and is located near S»n Ramon It is 181 per cent, 
and It Is i fieri fort evident that the heaviest hauling 
conditions are ImjKised on south Imund trains—that Is, 
those travelling toward Santiago 



Electric express passenger locomotive for the Chilean State Railway This 
locomotive will haul a 500-ton train at over 00 miles per hour 

Thirty nine electric locomotives of the Baldwin 
Weatinghouse type are being used on the electrified 
section These take the place of about 100 steam loco¬ 
motives, The electric locomotives which have been 
supplied are divided ns follows 
81x excess passenger locomotives, each one of the 
2250 hp tvpe weighing 250300 lb, capable of making 
over 00 mph with a 300-ton trailing load, length 
58 ft 5 In 


Hfteen road freight locomotives, each of 1680 hp. 
and 230,000 lb, capable of making 35 m.p h with a 770- 
ton trailing load, total length 49 ft 9% In* 

Eleven local passenger locomotives, each 1000 hp 
weight 80 tons, total length 41 feet, maximum 56 miles 
per hour 

Seven switching locomotives, each 480 hp, weight 
67 tons, and maximum speed 34 miles per hour 
These locomotives make use of a very Ingenious 
device for electric regeneration, which permits a train 
coming down a grade to generate electric 
energy, which Is sent back to the lino, to 
be used by other trains In service In this 
manner, the electric regeneration not only 
saves electric energy, but also provides 
further safety for the trains, because It 
ucts as a continuous and adjustable break 
when the train Is on a descending grade 
Of the total number of locomotives, 
there are already In C hlle 14 freight nnd 6 
express passenger locomotives, which as 
they arrived were assembled by Chilean 
workmen under the direction of Westing 
house personnel All of the switcher and 
local passenger locomotives have also left 
the Westlnghouse plant at East Pittsburgh 
and are en route to Chile. 

The electric power for working the 
railroad will be derived from hydroelec¬ 
tric plnnts The first generating plant, 
which contains three 8125 Kva Westing- 
house generators will have an ultimate 
capacity of approximately 80,000 kw It 
is located near Hantlago, and la known os 
the Mnltlnes station and transmits the 
power to that city bv twin-dnult 110,000-volt transmis¬ 
sion lines stipfmried by steel towers At Santiago the 
line Is connected to the jnjwir svstem of that city, where 
a combination of steam and hvdroelectrlc plants pro¬ 
duce a total of 320000 kw of cicatrical energy 
The objei t of the substations, of which there are 
five is to transform the three-phase high tension cur 
rent which comes from the hydroelectric plants Into 
3000 volt I> C which is used In the locomotives The 
substations are located at QuIHcuru 
Rungue, I lal Idol San Pedro and Vina d(4 
Mar The first and the last of these re¬ 
ceive 12 000-volt current, and the other 
three, 44,000-volt current The buildings 
are entirely of steel and concrete and are 
especially designed to withstand earth¬ 
quakes. 

They are equipped with overhead crane* 
and the basement of each building pro¬ 
vides ample space for control equipment 
In earii substation are placed two West¬ 
lnghouse 2,000 kw motor generator units. 
These units are of unusually rugged con 
structlon, and will withstand an overload 
of 200 per cent for five minutes without 
Injury The sets are protected by flash 
suppressors developed by the Westing 
house Company, and which have already 
proven so efficient on the Chicago, Mil 
waukee ft St Paul Hallway electrification 
in the United States. 

For the overhead construction, the situ 
pie catenary type with flexible hangers 
was adopted. The overhead construction 
has a span of 60 meters and the trolley 
wires are suspended at a height of about 
alx meters above the rails, except at the 
tunnels, where the height Is materi¬ 
ally leas. 

A record was established for unusual 
shipments Ip connection with this order 
The first shipment consisted of 34 cars of 
apparatus, which made up two complete 
substation unlrt of the five Included Idl the contract 
The second shipment was even larger than the first, 
and oonristed of 83 cars laden with three complete 
substation units, Later, six complete electric locomo¬ 
tives were crated and packed As a single shipment 
Interest In this event Is not confined to Ohlle, how¬ 
ever The tutted States Is also directly concerned, be¬ 
cause this electrification project opens the way for 
many other large undertakings in South America. 
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Science and Blankets 

S PRAKIIVG of itrange contractions, one must rlalt 
the textile laboratory of the Bureau of Standards 
to see the latest styles In testing equipment—curious 
apparatus that takes the blank out of blankets by pro¬ 
viding efficient means of solving scientific riddles which 
heretofore have perplexed textile factories in this and 
foreign countries The old drab-colored ami) blanket 
has become the object of detulled laWutorj tests The 
devices Installed by the government experts facilitate 
the minute and accurate try-out of all kinds of blanket 
materials under laboratory conditions The old woolen 
bed cover with its red fringed border no longer holds 
any dark secrets which baffle science 
Anyone who, on & camping trip during rainy weather, 
has bad occasion to sleep under a rubber blanket has 
been annoyed In the morning to discover that Ids clothes 
were slightly damp This was due to the accumulation 
of moisture given off by the body, which was unuble 
to escape through the Impenetrable rubber This simple 
little teet will convince you that for comfort and satis¬ 
faction the average woolen or cotton blanket must be 
a good conductor of moisture as well ns being per 
meftble to air circulation To find out the moisture- 
conductive properties of the ordlnar> blanket rapidly 
and accurately, Uncle Sam's textile sputa lints at 
Washington have perfected a no\cl tenting pan equipped 
with eleven special glass beakers Euch beaker con 
tains a carefully weighed amount of water The top of 
the beaker is covered with a piece of blanket, stretched 
under constant uniform tension and glued Into place 
The metal pan Is provided with un unusual profiler 
operated by a small electric motor Tills device keeps 
the water In the pan In constant circulation Electrical 
resistance coils are used 1° heat the wliter In the 
curious container to 08 2 degrees Fahrenheit—nor noil 
blood temperature Tluso colls are wrapped around the 
pan and one of them extends Into Its Interior Eleven 
different kinds of hlunket doth can be tested simuttnm 
ously. Each sample is glued in place fiver the open end 
of the beaker which contains a known amount of water 
Then all the beakers are set In the respective circular 
holds to are-ommodate them In the top of tin pan At 
stated periods they are removed and weighed The loss 
of weight In fmh case is the measure of the moisture 
that has dissipated through the doth and show's the 
moisture-conductive ahiUtj of that particular material 
To test out how well air muv circulate through the 
various blankets, a special metal cylinder dght Indies 
In diameter Is used Over its oi*>n end a piece of the 
blanket cloth isHtretchod tlghth under the sumeconstunt 
tension—between tlirCe and four pounds to the square 
inch—as that applied In tlu previous test Then 
vacuum air under light pressure 1 m fed into the cjlln 
der An ordinary gas meter is used to record the 
amount of air that enters tho cylinder while other reg 
lsterlng devices keep tab on the proportion of the air 
that flows through the blanketed end of the eontuiner 
The temperature of the ulr is held at about sixty de¬ 
grees. This tost demonstrates the air permeab 11 ty prop¬ 
erties of the blanket 

Another extraordinary blanket teat consists In 
Stretching the cloth under uniform tension over the top 
of a curious metal table so equipped with electric bat¬ 
teries and resistance coils that the ends and bottom of 
the blanket are maintained at a constant temperature 
of ths same tieHt degree as that applied to the blanket 
The arrangement Is such that the radiant heat can 
escape only through the top of the covering A gal¬ 
vanometer Is used to record the amount of heat given 
off at different distances above the surface of the blan¬ 
ket The heat applied to the blanket Is the same as 
the average best of the human body, thus duplicating 



One machine that dean the work of ten in making 
rollod-stael cartwheels 


the conditions thni would occur where the blanket was 
In actual use--as an article of bedding The best blan 
Kets show the proper balance in the matters of moisture 
coDduftlvlty, air perineaWlltj and bent transmission 
As the result of the standardization of satisfactory 
blanket teRtlng methods, it Is certain that the future 
production of Amerhan blankets will be minus munj of 
tile faults and defects that now sometime h occur 

Steel Wheels for Twentieth-Century Railroads 

T HE beginning of tho present oenturv saw tho start 
of a race on the part of the big railroad systems of 
this country for attaining supremuu In covering given 
distances in the shortest Hum. The strain of shorter 
schedules was soon felt Bremuture breakdown of 
equipment resulted Wear took Us toll mm h sooner 
One wnv only of maintaining snnh schedules vvns open 
The qualliv of the equipment and Its component parts 
had to be Improved and Unproved enough to core not 
only for the ad/led rack Induced In sliced, hut also the 
greater stresses Imposed h\ Increased weight 
No part of the running gear was more vitallv affected 
than the wheels themselves The demand was ft It for 
a wheel that would bettor stand the abuse than steel 
tired wheels which at that time held swav In wheel¬ 
making science Resenri h and ei|>criinort established 
the fact that solid wheels made from hot worked steel 
were better from u mechanical stundixdnt and It onl\ 
remained to In? ascertained whether their production 
could be placed on an economical basis One of the old 
established steel companies pioneering along these 



Testing the moisturd- and air-permeability of 
blankets 


lines, succeeded in accomplishing this result in the late 
iMHt, and wheels made by hot working the component 
metal began rapidly to enter railroad practice 

Tills product cutup to W. known us a ‘ rulled steel 
wheel/ because of the procesg first followed in pro¬ 
ducing It—a process that has persevered until todnj, 
although several methods of forging wheel* median 
icallv lmve since been developed The generic term 
rolled wheels’ still holds largely In railroad practice 
when designating unv hot worked steel wdieel regardless 
of the method of manufacture 

Roiled steel wheels now serve as truck tender and 
trailer wheels on over eighty per cent of our locomo¬ 
tives nnd on nearly the same peroenlnge of passenger 
cars Thehr application to freight cars has bren nun It 
slower because Ruch pqulixnrnt Is not kubjf'cted to speed 
conditions ns severe as la the case of passenger relling 
stock 

The makers of rolled wheels arc required to deliver 
their output to fhelr customers, whether railroads car 
or locomotive builders «ntnpl*U»h machined The oper 
ntlons cnlled for include rough turning and finishing 
the tread and flange of the wheel facing both sides of 
I he huh* and rough boring and finishing rem1> for 
mounting on the axle Tip to the present this machine 
work has been handled in nearly nil cases on tire mills 
wheel borers and boring mills, nil of hepvy fast oper¬ 
ating design However, the feeling grew that the Indus 
try required a Rpeclul high preKloctlon machine designed 
solely for machining enr wheels moreexpeditlouslv nnd 
hy the use of which many machines could be eliminated 
floor space saved, labor reduced, less power used, extra 



A safe place for the paint pot 


i< handling of whet Is avoided and the flow of wheels 
from the rough stul billet to the delivery platform 
smoothed out and Imstined 
Tht officials of one of tho largest steel companies 
concerned, taking Ihe utMtude (hut thei could not pos¬ 
sibly bi as experienced In developing such a muthlne 
as a machine tool builder would be dec lded to make 
known their needs to some leading manufacturer In 
tliut field The nature of the pressed muthlne, and 
more purtkularlj wluit would l>e exited of It, were 
outlined The engineers of the machine-tool concern 
were asked their opinion on the. feasibility of such a 
machine and questions were put to them us to how 
much time would be required for the design and con 
stiuclhm of an c\jh rtmeiiful machine to determine 
whether a satWfntLniv output could )>e reached 

Ihe first machine upheld the promises made nnd the 
results sought and Is now at work In tin plant of the 
steel conqmnv Several more are Wing installed us rap¬ 
idly as completed Under regular service conditions, 
si\t\ wheels u ditv arc Wing finished In one hour the 
nmchlm remove a r i_!S pounds of natal This muhlne 
receives llu_ w lies is Just an they cotm from the roiling 
or forging oihmUoU The tread und flange, are rough- 
tumed and finished and on* side of itu hub is fared, 
leaving onlv the ojterations of boring and facing the 
other side of the hub to be pirformed on another 
nmc hlne 

The machine iiituiillv handles the same number of 
whrels on the first cq>erollon mentioned that formerly 
required ten machines so that the total number of 
mat bines required to accomplish complete machining 
on the same output of wheels is redoes d 00 jar cent 
1 lie machine, while bl\led a * vertical car wheel 
lathe partakes more of the character of a boring mill 
in that the table rotates In the horizontal plane The 
frame Is an exlremelv hum ousting slmissl like that 
of a boring ml It around the base There, however, the 
similarity reuses us the frame swings In at the top to 
give support to tin* single heuvv Rquurc vertical bar 
that currh s the hub facing testis. Two side lauds which 
find Inward in u hurl rental direction carry the tread- 
roughlng und finishing tools respectively The table Is 
large enough to chuck -12 inch wheels and is driven by 
h gear with a 12 inch face 

Uomr feeds nnd traverse are supplied to both aide 
heads and to the facing bar AM feeds are independent 
of null other mid miiomntlc trips dlsengRge them at 
anv predetermined point of truvcl A pneumatically 
ojh nitre) crane is built Integral with the machine for 
liindling I he w lire is on to nnd off the table The ma¬ 
chine is driven by a flffj horsepower motor 

The Safety Bracket 

A \T\V Invention of great value in pointer** and tin¬ 
smiths Is a strong und durable safetj bracket The 
bracket intended fur use on ladders is umde of dudilo 
strel and muv bo adjusted to any standard ladder 
The 8fifc t\ bracket, us shown nt ttn> top of the page, 
holds the ladder nwnv from a building 14 Inchea, allow 
ing the surface underneath the ladder to be painted 
without moving It When painting sashes the wish can 
be raised or lowered nt will without raising tho ladder 
( cdor pots when placed on the bracket are kept clear 
of the ladder and working surface n safetj clip on the 
bracket preventing pots from sliding against the 
finished surface 

The bracket enables the tinsmith to work easily on 
the Inside of the gutter and take the gutter down or 
put it In place without reaching and without moving 
ills ladder The bracket muv rest against the shingles, 
holding the lndder away from the gutter nnd enabling 
the tinsmith to work without fear of falling or having 
the wind Wow his ladder over ns hus oftefubeen the 
case where the ladder rested against the metal guttefi, 
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Last Words of Science 

Ingenious Devices at the Recent Meeting of the British Association for the Advancement of Science 

By John B G Kershaw 



HR Meeting of the British Association for 
the Ad\anuemeat of Science which was 
held In Liverpool, England, from Septew 
her 12th to lfith, was marked b> one of 
the largest attendances {8,800) whhh has 
been registered In recent jearw and by 
several new fuitures that most probably will become 
permanent uddlthma to the ^ 
attractions of this annual 
gutla ring of wclemists 
The two most notable of 
tlase were (1) the Exhlbl 
tion of Hilentlllc Instru 
nientB and Apparatus in 
tin Cvntrnl Teclmica I 
School, which wus kept 
o]>en to tht publh for tt n 
da\H, and (2) the ScientlHt 
Soiree of the unlverslly 
uiHin th« last menlng of 
the mooting (Tuesdav, Sep 
tunlHr 18th), when no few 
or than l<tT> exhlblta and 21 
abort illustrated lectures 
und demonstrations were 
planned for the Instruction 
and out tj-i a In men t of the 
visitors Both of these new 
features wire an uiiquuli 
fled success, and an uttend 
MfUo of 8500 wur nffriHted 
to the university buildings 
on the night of the Soirte 

On the Monday afternoon L-—-—- 

innny honorary degrees Highly efficient instrumei 
wen conferred In the Arts defective hearing, ki 

Theater of the university, 

and aiming those uj*>u whom the honor was conferred 
was I*rof U N Lewis, professor of chemistry In the 
LnhtisUv of California 

Abstracts of tin presidential address, which dealt 
with tla electrhal Htimture of matter and proved the 
atom to be ft minute model of the solur system with u 
minute nucleus of jmin! live- cleitrhlty In place of the 
sun, and ncgutlvcly clmiged Ucitrons in place of the 


nlcal School, where the transmitted speech was heard 
The photo-electric cells used were selenium cells, made 
according to the design of Prof, H Thorrlng of Vienna. 

For demonstration purjicmes the speaker sat at a 
window of St George's Hull, talking Rt a mirror A 
V shaped board rested on the window ledge, the apex 
pointing Into the room. On one extremity stood a 500- 
candlo-powor electric globe, 
i . , ] ~ nnd opposite thla was a 

*• /, i 't? Tf& large condensing lens, cov- 

{'1'+* with a Ltal grid. 

t t} u l ^ Another similar lens stood 

( * t f '*r by its side on the opposite 

* h J arm of the board, nnd in 

/ ^ * front of them at the apex 

« was a phonograph dm 

* # i phrngm to width was at- 

L % iji < toched a tiny mirror This 

t mirror received the light 

1 through the first condcns 

j * lng lens, and was so ad 

Justed as to reflect the lin- 
r age of Its grid upon the 

i grid of the second lens. 

When the sender spoke Into 
^ a trumpet to the dla 
A ^ phragm, the vibrations 

/ , caused the little mirror also 

** to vibrate, and tlds In turn 

1 < aused the Image of the 

^ first grid to vibrate on the 

- r ^ second grbL In other words 

, 1 , i / i the amount of light passed 

- --■ through the secemel filter 

t for assisting those with fluctuated us the voice vi 
own as the Otophone bratod the mirror 

At the Technical Schools, 
100 vards distant, quite a different apparatus was set 
lip This consisted of a kind of camera, with a huge 
lens faring the all Important window at St, George’s 
Hall The lens collected the vibrating rays of light 
sent out, und focused them on ft plate of photo-electric 
rellH (selenium), and thereafter the vibrations were 
translated hock Into the spoken words Sunlight may 
be employed for this pur- 


Highly efficient instrument for assisting those with 
defective hearing, known as the Otophone 


passed over In traversing ft line of printed type, etch 
letter being indicated in the telephone by a character 
Utlc motif, comprising successions of single notes and 
chords. Printed letters are thus translated into a 
sound alphabet, which can be readily learned 
The printed page to be read, is placed face do wa¬ 
ys arde on a glass plate, supported on a suitable stand. 
Beneath the plate Is a tablet of porcelain, pierced with 
an aperture to permit the passage of Ught upwards, 
and so through the glass on to the paper The upper 
surface of the tablet around the aperture, Is prepared 
us a sensitive selenium bridge, and is connected up to 
a battery and a telephone. The selenium bridge re¬ 
ceives only light reflected from tbo page. The Ught 
used U obtained from a small straight filament electric 
lamp, pluced beneath a rotating disc perforated with 
small holes arranged In five concentric circles near Its 
edge. The disc is kept In rapid rotation by motor 
Above the disc there is an optical system, which 
throws on to the puper an Image of the lamp filament as 
it would be seen through the perforations in the disc 
By this lueuns the light that falls on the printed matter 
forms five bright spots in line, forming what Is called 
the 4 scale 14 Each spot Is pulsating at a rate corre¬ 
sponding to the number of holes in the circle of per¬ 
forations to which It belongs, multiplied by the ntun* 
iter of revolutions per second of the disc There are 
18 holes In the Innermost circle, 24, 27, 30 and 30 in 
the otlu r circles respectively, and if the dlBC makes 21% 
revolutions pier second, the second circle of holes will 
produce 512 pulsations of light per second, correspond 
lng to the vibrations in the musical note 0 The 
numbers of holes given above are In proportion to the 
vibrations In the notes G, 0, D f E, G 
The spot of light corresponding to low G Is caused 
to fall on the lowest points of such letters aa J, p, y, 
etc, the high G falling on the tops of capitals and of 
the high letters. The three intermediate spots cover 
the height of the short letters. 

Then there was the Otophone. This is the most 
efficient Instrument yet produced for assisting those 
with defective hearing It Is the result of several 
years* careful Investigation by the Marconi Research 
Department, and it embodies the latest develop¬ 
ments In sound t ran ami a- 


plunets, have ulreudv upptartd In AmerUun technical 
Journals. Tills arlUlo, therefore will deal solelv with 
the novelties shown ul the Exhibition of Scientific In 
Btrumenu referred to above, mnny of these being quite 
new to the general puhlh 

The knnophoue is a frh rlon-operutcd loud speaking 
telephone apparatus, In which amplification combined 
with great purity of reproduction In achieved by utilis¬ 
ing the friction that occurs between surfaces of glH»a 
and cork The instrument consists of an ordinary rood 
type telephone earpiece re<*el\er In which u steel pin 1b 
soldered into the reed a cork faced steel pad on which 
the pin presses, a glass turntable driven by a clockwork 
motor, and a diaphragm at the base of a loud speaker 
trumpet. 

The output from u Biimdept wireless receiver Is 
supplied to the tele phone earpiece, In the usual manner 
S^axM h vibrations tat up in the reed travel along the 
pin and are Imparted to the cork fated disc The 
vibratory changes of pressure on the cork cause varlu 
ttonH of tho friction between the pud und the surface 
of the revolving glass turntable on which It lies It 
Is usual to treat the surfuce of the glass with a special 
preparation In order to Increase this frictional grip 
As the friction varies with tho speech vibrations the 
pad Is pulled more or less in the direction of rotation 
of the glass and, bv Unking It to the center of a loud 
speaker diaphragm the frhtlonat pull products speech 
In tho trum|H.l \erv greath magnified 

The Pliotophunc as Its name Implies, conveys sound 
by means of light and Is the invention of Mr A 0 
It&nkine Mr Kanklne produced it during the War for 
the Admiralty and Us usefulness to the Naw Is obvious 
Verixil messuges can be sent bv this device from ship 
to ship with nbsolute secrecy for an enernv attempting 
to tap the message would ho obliged to take Up a 
position between sender nnd receiver and would thus be 
visible to both 

In the Instrument shown, the transmitter, or Ught 
modulator was In St George® Hall whence the fluctu¬ 
ating light, concent rated Into a narrow beam, pro¬ 
ceeded to the receiver In Room 20 at the Central Tech- 


pose, and the effectiveness 
of the Photophone In limited 
bv one factor onlv, the fact 
that light travels In a 
straight line The eurvn 
tore of the earth, for ex¬ 
ample, would quite pre¬ 
clude the possibility of 
sending a light message be¬ 
low' the horizon 
The Optophone is the in 
vration of Dr E E Four 
nler dAlbe of London and 
hns been modified and de¬ 
veloped bv Messrs. Burr & 

Stroud Ltd of Glasgow 
Its purpose Is to enable the 
blind to read ordinary 
printed matter, such ns 
bookB or newspapers This 
is accomplished by produe 
lng, In a telephone receiver 
a series of musical notes 
which take their sound 
character from the shape 
of the letters, as they are 
passed over by the Instru 
meat in traversing a line 
of printing Its construc¬ 
tion and operation were de¬ 
scribed in these columns 
several years ago Suffice 
It to wv her. ttat the to Frlctioa-op*r.ted laad-apnaklng td 

strutnent depends again for friction between glass sad nxk, 

Its action upon a remark- Frenophen* 

able property of the chem¬ 
ical element selenium the electrical conductivity of 
which In Its grey crystalline form, varies greatly In 
accordance with the amount of light to which It l* 
exposed In the Optophone, a wtoniuro bridge is ex¬ 
posed to successions of seta of Ught pulsations, Which 
vary according to the forms of the letters which art 
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slon and reception. By aid 
of this instrument, those 
who would otherwise hear 
nothing can clearly under¬ 
stand all that Is said with¬ 
in many feet of the instru¬ 
ment, and can enter fully 
Into tbe enjoyment of a 
lecture or entertainment 
The Otophone also relieves 
a deaf person of that feel¬ 
ing of deficiency which 
usually accompanies deaf 
ness, and enables him or 
her to take part in a din¬ 
ner table or drawing-room 
conversation, with ease 
and comfort 

Study of Quenching 

Medium* 

T HE object o t ft new In 
vestigatlon started by 
the Bateau of Standards 
is to obtain mors complete 
information than is how 
available on die cooling 
properties of the ordinary 
quenching liquids used in 
the heat treatment of steel. 
It is also hoped tent some 
.. , , . information bearing on the 

Mat tdenboae utiRdfif subject of dimenMhnel 
m known sa um changes, occurring daring 

km tbs hardening of steel, wHl 

be irhfimSdi The Ortltetf- 
I nary -irtrk -ha* baa AayotM lazfdy to aafttat n» tb« 
nwwaary apparatus but a fr# MHUripat? uMiAMl 
have beta carried out on qtnacmiiff HUM «yiwfe4Mfe 
water with very aatlsffectory remit% and ha thla week 
la now practically complied, it la bojwd that mptd 
progieM will be made oa the mata tftveatt|*tta> 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work m the Various Arts and to Patent News 



17ie Walking Tractor 

I N this day of scientific progress It looks 
as if we were going bn<k to first prin 
tlples or to imitate nature In many 
things And the latest case to illustrate 
this is on invention of Frits A Nilsson 
a mechanical engineer of Stockholm, 
Sweden, Mr Nilsson has perfected a 
tractor which has been tried and tented 
by the Agricultural Department of the 
Swedish Government It is called the 
Itus motor tractor, and It moves forward 
hauling a load without the use of driv¬ 
ing wheels or caterpillar chains In other 
words, the “Itus” la a walking tractor 
using Intermittently moving levers or 
Megs,” which retain a fixed grip In the 
ground 

The power from the motor Is trans¬ 
mitted through planetary gear and seg 
meats, which produce a movement of 
these levers almost ldenilcul to that of 
a horse, when the animal Is pulling a 
load. By thus Imitating nature It Is 
fountj that tbo weight of the tractor may 
be limited to the necessary weight of the 
motor and component parts of the npi*a 
ratus, because the resistance of load 
against forward movements of this tree 
tor will In on equal degree Increase the 
grip of the lever-legs In the ground and 
it 1$ only necessary to provide shoes 
suited to the nature of the road or 
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field on which the machine Is to proceed 
The general design of the Itun motor 
tractor when built for heavv Bcrvhes 
consists of n platform on which the 
motor Ik tarried The front end of the 
platform Is mounted on x pair of light 
guide wheels on the bat k of the platform 
two sets of plant t gear boxen art mounted 
each with a pair of levers extending un 
deraeath the platform ns legs The planet 
gear boxes are connected to the motoi 
by differential gears in such n wn> th it 
one pair of lever legs can move torwurd 
more swiftly than the other which will 
allow the * Itus' to travel In anv desired 
curve with facility The movement of 
the lever legs La times! so that two kgs an 
alwava planted on the ground btforc a 
leg Is raised As soon as the leg is lift'd 
from the ground, the movement Is uni 
formly neeelernted, until the mid wav 
point of the curve Is reached when the 
speed Is five times greater and then grad 
ually de< refines, until the leg rea< lies Un 
ground again, where the speed Is the 
same ns at the beginning of the bP p 
This movement Is effected without cams 
springs or chains by an Ingenious direct 
gear-drive 

When n small tractor, such aw Is used 
on a srmill farm, or garden, is wuntcsl 
the inventor has designed surii a one 
but this Is equipped with only one planet 
gear box and one pair of lever legs This 
type la adapted for pulling one plow and 
the driver w'Hlka behind It 

An Inexpensive Kitchen Servant 

T HB other day we saw a water motor 
advertised in the newspaper and 
having had sad experience with similar 
devices we bought one and tried it out 
In our domestic laboratory—the kitchen 
This water motor Is intended to lighten 
the tiresome process of beating and is 
entirelv successful It consists of metnl 
casing adapted to be screwed to any 
standurd threaded faucet as one would a 
garden hose The water under pressure 
enters the casing, actuates the miniature 
turbine, and escape* by a spillway pip* 
at the side In some cases, particular)\ 
In apartment houses, there Is no thread 
on the faucet as there Is no lawn to 
water To make the motor usable in 
this instance, on adapter containing a 
rubber washer is provided This adoptf r 
is secured to the faucet by three set 
screws and our engraving was made in 
our photographic laboratory using tin 
adapter It worked beautifully, but not 
so when we tested tt further at hom* 
Tne bottom of the tap was pot entirely 
round as was determined by a soap lm 
press!on of the orifice, so another plan 


was adopted to prtunt a leakage of the 
wntei and consequent reduction of pros 
sure 

A second adapter was therefore (anight 
for CO writs and in id* the tap In lenllh 
u screw tali Tills consisted of a small 
length of ruhlx i hns* secured t > i 
threaded nllur Hd i| toil ti re<tlve the 
rotating sleeve on the motor-casing The 
rubl* r is hIi >ved on Hu tup and Is tight 
♦ nod l*v u bund enured with u Ihumle 
f*crew in prdtliu II was found quick* r 
to apply this mbbir on tin fount ca*h 
llmo rat la r limn to unset* w the m* tor 
Anv fruit jir of th* h< * ilhd ' Mason 
vurletv will ansvwr and w< onlv havi ti 
screw tin lm to tlu motor and puhIi the 
rubber on the fain el give one turn t > 
the thumb wrnv and stall tin wnt< i 
M owing Tlu beating arms rot it* at 
high Hp**ed md belt (rum <^s pan 
eakebntttr nmvonnds* cast ml malted 
milk froKtlng nj muios It tlu Jm Is 
not neuiod ns In <uk< bittei l bowl 
answers pcrfcttlv will If the V( ison 
jar Ih broktn unMlur cm be secured 
from th< five ami bn A m tor of this 
kind «avis a gnat ded *f drudgerv and 
costs nothing unliHh you ha\< a witer 
meter and jh (\en W( ith while In Hint 
cose 

A Means for Increasing the Effi¬ 
ciency of Steam Radiators 

OH esthetic reasons, and also beiaus* 
It has Ink nine t cuHtom tlu radio 
tors employed In huitlug buildings an 
usuall> pulnted with aluminum oi bronze 
paint kromthc viewpoint * f obtaining 
the maximum amount of he it from a 
radiator of a glv«n riz* Ibis Ik one of 
the most Inefllclent paints that inn l>e 
applied T* Kts in progress at tin Durum 
of Standards on tlu umshivltv of Hheet 
Iron rovutd with white paint *namcl 
end aluminum paint slimv that the tluml 
num paint units onlv 27 to TO jk r **nt 
as much as a nontnctnlllc paint on 
enamel 

It has liocn gomrallv known ft r some 
time th \\ uluiniiiiim p tint Is n it no go< d 
u radiator as t nonmttullle paint some 
published data mdh itlng that the tads 
slvltv of aluminum i alnt was about 7^ 
per cent that of a nonmetaUk paint, 
hucIi as Iron oxide With Increase In 
age and other d* t* Horn Mon the surfuces 
used In the pr*s*nt tost would iiumiso 
In emlbslvllv but It Is evident that f( r 
efiklent scrvhe w* should (ductile our 
selves so as to become uccustomed to tht 
use of nonnutalllc paints suth as the 
oxides of lion rinomluiu white paint 
etc for metal radiators 



Ordinary rocker converted into a 
temporary wheel chair 


A Wheel Chair from Any Rocker 

F l \\ li ims in fro* fnm Invalids 
ih* un \|H*ted mildtnt frequent!} 
imikis it mnivsirv foi a vvhe* 1 (hair to 
bt bn ught Into Mi* Iioiim This limn 
M n Ims Issn In Might * ut bv an expul 
cnccd nurst *f Indian ijkiIIk Indl m i to 
tiki tb* plao *f i unnUrMim wheel 
chair when m *nsIh *)* mands H mikes 
anv ro*k*r n whtsl (hair In a very few 
minutes ]s ittuliul bv ft it protected 
(limps to the luktrs Th* fo* t board Is 
adlustabli t* suit tlu c* niiort of the 
liHir and in ewrv r* njhm t th* Invention 
provldts a Hutlsfuctorv Invalid cliulr 

Is the Piano Keyboard Obsolete? 

T UI Kb an home things wldch have 
become ko will established that it 
m v* r incurs to Hie leasi t omt* rvutlve of 
us to studv * ut a wn> to Improve them 
()m of 1 hoM Is Hu ioviKmrd of the 
piano Kut Dr Moritz Xto* hr the recent 
Umntoi of tlu divk* for irinsjjoHlng 
and recording mush enlUd the music 
tjpewrlhr is not a conservative rnusi 
cum Now lu Imh (onu forward with 
anotlur Invention -un Improved stvle of 
kevlxiard f< r Hu pi mo l*sts thut have 
been ninth on this piano have shown that 
a musician <an very readily adapt him 
self to the change In one test a pianist 
of unusual ability sat down before the 
new piano without ever having seen one 
and plnved several intricate selections 



■ V, 
\.f* ' ■ 



■ ■. , ^:V 

' V . * /■ £ ■: ' J; - \v 

' ' 







Doubling up the piino keyboard to halve its length 
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Fruit-Jar sealing without paraffin or 
rubber rings 


with the same fmJllt\ as on the regular 
kevhoard 

The new MclillU kevboard In double 
The Inventor whom we huvt already 
named, « 011 UI st^e no reason why the keys 
of a piano need l>e so long Ol)nervntlon 
of tminv musicians while pluming the 
piano showed him that a few struck the 
keys near the falllHaird, but most used 
onh n small pair of the kev ut I lie front 
lienee, the result we see In the photo¬ 
graph Diligent prrnlke hits hnd to 
make up for the fundamental defects in 
the regular keylioiird while the new re¬ 
duction In alxe of Uu keys does not 
bring the Angers nn\ dumr togt flier 
than In the cum of Ntringed Instruments 
Dr Stoehr, wiio llvts In Nt w >nrk < itv 
states llmt a keyboard of A) by r >*/; Inches 
affords ample rnoni for the placer a 
Angela Another nd\antnge of this In that 
It ufTords two planow in the spate of one 

To Deal with Chng-stone Peaches 

T HE ae company Ing drawing shows an 
electrically elrhen pitting saw for 
cutting and removing siones from t ling 
|ieac lies The* elevlet consuls of a rate 
ldlv revoking saw In front of which ute 
two knives A and 11 Hv means of the 
nuts slmwn at ( C, the upjtcr knife Is 
adjustable enabling It to N used on huge 
or smalt pouches The lies art slipped 
on to these knives and moved forward 
towurd ihe revolving hhw Ah thepeac lies 
ure forced nhmg between the two knives 
the fruit Is cut almost Into tlu stone 
The operator keeps feeding tlu peaclves 
in between the two knives which forms 
the forward pcuolus Into the revolving 
saw, which cuts the stone completely In 
two, the iwo halves dropping out Into 
profier reecpim les 11s means of the Ue* 
vice shown In the mans hand nl the 
right tlu stums an tlun cpilcklv re¬ 
moved from the isucli halves The device 
consists of a pke .0 of steel with saw 
teeth us shown at G This piece of steel 
Is given a vlhratorv motion by menns of 
an electric motor driving n flexlhlt rod 
H The operator picks up a half of a 
peach with the hft hand and removes 
the stone by using the steel with saw 
teeth like n Hi*>on passing the piece of 
steel around the half of the stone the 
vibratory mol Inn cutting tin stone from 
the pouch 



The envelope sealing machine that la 
Indifferent to the envelope’s else or 
thickness 


A Friction Seal for Fruit Jars 

T HE procedure of sealing fruit Jars 
with parulAn or with rubber rings Is 
familiar to every housewife and doubt 
less ftw of them have KUNi>eeted that 
there might he an easier or simpler way 
of preventing the entrance of air to the 
contents of the Jar We Illustrate an 
outfit for width Just this greater sim¬ 
plicity und ease is claimed—not to say a 
word about greater mummy When the 
tin cover Is forced down tight In some 
such wav ns Illustrated the double 
friction surfaces udju«t themselves to 
one another In nuc h a manner that leak¬ 
age in either direction Is hn(KWRlblc To 
o{xn, a screwdriver or similar Instru 
ntont Is used and with ordinary care, it 
Is stated that the same cover may be 
used reputedly 


Telephone Silencer for Navy Use 

A DEV ICE known as the hush a 
phone wtilth has been successfully 
used In bus!ness offices has recently been 
found of Interest to office]s of various 
Navy Departments, particularly of the 
United States and Great Brltuln 
One advantage sought Is to enable 
control officers located in cktse proximity 
to tee able to trunsmlt flrlng duta with 
out disturbing ouch other The effect 
being to talk as If in n quiet room in 
stead of cuch contributing to the clamor 
of phone talk 

Another advantage gained, is that sur 


Pen and Pencil in One 

H ERETOFORE we have been la the 
habit of carrying a fountain pan 
and In addition a mechanical pencil 
Now Ingenuity has developed a comblna 
tion fountain pen and mechanical pencil. 
What wo carried ns two article* wo can 
now put In the pocket ns one There 
will lie some pocket unloading when the 
new device becomes generally known 

Thermal Opalescence in Crystals 

I N a recent Issue of A nturc Mr C V 
Raman of Calcutta, describes ex perl 
montH to determine the thermal opales¬ 
cence in crystals and the color of Ice In 
glaciers If h block of clear Ice free 
from air-bubbles striae, or other obvious 
Inclusions, and having Aut sides, be held 
squarely Hnd a narrow pencil of sun 
light concentrated bv a lens be passed 
through it the truck of the {>encl1 shows 
a beautiful blue opalescence It is ad¬ 
visable not to use a very hlghly-can 
densed cone of rays, as this would cause 
Internal melting of the Ice with forma 
tlon of eavlties width reflect while light 
anti distruet the eye A dark background 
should be provided against which the 
track may be viewed With small or 
Irregular lumps of Ice, the observation 
may easily be made by Immersing the 
Ice In tlear distilled water contained in 
n glaSR flaNk which Is pHlnted black out 
side windows In Ing provided for ingress 
and egress of light ruul for observation 



When the peach and the stone refuse to part company, this little machine 
demonstrates that indirection may sometimes be the shortest way around 
It cuts the stone In half, and then frees the peach separately from each half 


rounding mdsis of machinery or gun Are 
Is kept out of the transmitter producing 
a more “quiet wire 
The Improved hearing resulting from 
a quiet wire Inmnses I he certitude of 
ucuinuv in transmitting flrlng data 
being analHgous lo the conimenial ap¬ 
plication where accuracy in transmitting 
orders for tin huvlng or selling of sto< ks 
and bonds quotations train despatching 
and orders for merchandise, is secured 
by use of the hush u phone Errors In 
this work are conIIv and their ellmina 
tion productive of efficienty and economy 
* 

One Machine to Lick All 
Envelopes 

HF necessity for automatic sealing of 
envelop is felt In every large office, 
but II has not ulwavs been found possible 
to gel a single machine which without 
tedious adjustment would take nil the 
sines of envelope which a given office 
sends out A new apparatus will seal on 
envelope of nnv overall Ki«e and of nnv 
thhkneas, without adjustment Its op¬ 
erating speed Is 40 per minute Proper 
tension between roller and moistening 
roll la seen red by means of on adjustable 
bracket, the envelope to be sealed being 
drawn between the two The sealed on 
velopes «re smoked under a metal plate 
whUh 1* heavy enough to give the pres¬ 
sure needed to muke the seal effective 


of the opalewcnt track Even with Ice 
which at flrst looks unpromising owing 
to Infernal flaws or Inclusions, portions 
In which the blue opalescence is not over¬ 
powered by disturbing effe-cts may be 
picked out A suitable orientation of the 
block with reference to the direction of 
the imblent rays is often useful In avoid 
Ing reflections from < iivttles In the Ice* 
The atomic scattering of light In block- 
ice demonstrated and measured In these 
experiments should certainly be capable 
of being observed on a large scule under 
suitable natural conditions Indeed, It 
Is well known that musses of lee In 
glaciers and Icebergs often exhibit a blue 
color, and It appears to the writer very 
significant that the circumstances In 
whhh natural Ice shows a blue color ore 
precisely those found to be necessary In 
the laboratory In order that the blue 
opnlescence due to Internal scattering 
mav be satisfactorily observed, that K 
that the be should he of the maximum 
clearness and transparency In either 
cose nlr bubble* striae and other in¬ 
clusions obwure the effect sought for 
The inference that the phenomena arise 
In the same way seems legitimate A 
different explanation of the color of nat¬ 
ural ice has Imen put forward by Tyn 
dftll and other writer*, that I*, that the 
color Is simply an absorption effect 
However, It appear* thnt the latter view 
presents fundamental difficulties, prima 



A stogie writing tool thst plays the 
part of fountain pen and pencil 


/arte, no substance can exhibit color in 
Its own body except as the result of In¬ 
ternal diffusion or scattering Color due 
to simple absorption can only be per¬ 
ceived when a luminous object Is viewed 
through the substance, and even then It 
I* the source, not the absorbing medium, 
that appears colored 

The absorption theory thus leaves It 
unexplained why clear Ice should exhibit 
any color nt all Indeed, It would ap¬ 
pear that the color of Ice Is often very 
conspicuously observed when the light 
traversing It has no chance of reaching 
the observers eye directly Tims for 
example, In his lecture on lee and 
glaciers Helmlmltx describes very vivid¬ 
ly the experience of the Alpine traveler 
who, traversing the broken surfuce of the 
glacier along a narrow ridge, look* down 
Into the crevasses on either side and 
observes their dark blue walls going 
down tt> the depths. It Is obvious thnt 
' In such a cast as this, the light Altering 
down into the solid mnns of transparent 
Ice forming the glucler through the 
superflilnl layers or otherwise, has no 
possibility of returning to the observer 
above save through internal scattering. 

The natural view to lake Is, therefore, 
that the blue opalescence Is the retd 
cause of the color of transparent Ice ob¬ 
served under smh conditions, the absorp¬ 
tion of light In traversing the medium 
tending merely to diminish its Intensity 
and make it of a more saturated hue 

Safety Clamp for Wire Rope 

F OR fastening wire rope a damp 
with a U bolt nnd self tightening 
cum whkh cannot slip or crush the cable 
In now being manufactured The clamp 
Is applied square with the cable and 
tightened with a wrench A feature of 
the device Is the use of a grooved cam 
which serves the double pur|H>se of pro¬ 
tecting Ihe cable from the concentrated 
pressure of the U bolt and of providing 
an eccentric movement which causes It 
to increase Its grip as the cable turns It 
under pressure Only one clamp 1* re¬ 
quired for each cable The self tighten¬ 
ing feature automatically compensates 
for the shrinkage of the cable under load, 
nnd merely grips the tighter as the load 
Increases 



Norel dmp that pip win rape la 
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The apotUght that keeps Ha beam at 
the aide of the car 

The Safety Spotlight 

T HE elongated lower lamp In this new 
spotlight floods the side of a car and 
the road over which It ya##e# with a 
flood of light Thin makes less danger¬ 
ous the puswlng of another car on a dark 
country road 

Koch light can he operated lndejK*n 
deafly from a switch on the dash With 
such a light there 1ft protection for the 
driver of a ear us well as the man ap- 
prouclilng 

A Machine to Meet the Rabbit 
Plague 

O SH WAV to deal with rabbits, the 
great Australian plague, In to dig 
up tlitlr burrows This, however, 1# 
largely a Urns of effort, for the rabbits 
reopen the burrows as fast as the workers 
am destroy them—If not faster Mr E 
K Bowman, of VVnrgundv has Invented 
an interesting apjwralus that attack# the 
problem from the other side He Alls up 
the holes Instead of digging them out, 
and he does this bv mat bine Roughly 
speaking what he has Is a tnutor that 
carries two tanks, one of earth and one 
of water The earth is kept replenished 
by a digging element attached to the 
machine. The earth from the one tank 
and the water from the other are mixed 
by a revolving amt rete mixer and 
passed down a chute, from which the 
mixture Is directed into the burrows. 
After drying, this mixture sets like ce¬ 
ment . and the animals make no effort to 
reopen the barrow 

An Angle Machine for Unusual 
Jobs 

A LITTLE machine that can do a 
great deal of heavy work of an no 
usual nature Is an angle and bar bend¬ 
ing machine which has just been per¬ 
fected The machine Is equipped with 
dies and gages which eliminate the neces¬ 
sity of luying off slock and make the 



The new angle bender, and eome of 
lit Work 


production of duplicate angles and bends 
easy It performs on unusual variety of 
work 

The bender w III bend angles of any 
degree, round and flut stock, will bend 
angle Iron nfter cutting V In wing of 
stock at bending point will bend flat 
stock edgewise, and with U blocks will 
bend perfect F’« and hook# It lms the 
following capacity Rendu flat stock hot 
up to 2 by Vj inches, rounds und squares 
up to % inch**# bends flat stock cold up 
to 1 by Vi Inches, round# and squares 
up to Vj Inch bends flat stock hot 1 % 
by % Inches and under edgewise l*end# 
angle Iron up to 2 by 2 by Inches by 
cutting V In wing at bending point 

Proper Steel for Automobile 
Bumpers 

T HE bumper of an automobile bus not 
been ordinarily regarded ns a por 
tlon of the car which should need In 
corporated in It nny special grade of 
steel or nny particular wientifk atten 
tlon In ninnv cases a properly l>ent 
strip of cold rolled steel or even a piece 
of steel pij>e 1ms been used 

Considerable nttentlon has been de¬ 
voted to this part of the car reantlv It 
has been found that, unless the bumper 
Is of the proper material and prop* rly 
heat treated, harm to the car is likely to 
result For example, If the burner Is 
too rigid, a collision tim> bruik the 
frame of the (Hr and If it is too frail In 
resistHiue to n blow or Impact lmnh 
damage maj follow 

Recognizing these facts uutomnhlh In 


surance companies are now specifying 
a bumper of steel or special muterinl 
worked or heat treated so that the steel 
will meet certain specifications- made of 
a innterlal which will pass certs In Jnt 
pact or shock tests, closely approxlrnat 
Ing general or standard service eondi 
tions 

The Uses of Radium 

T was early discovered that radium 
broke down successively into enmna 
tlon, radium a radium b radium o and 
rudlum d, gaining equilibrium with tin's* 
decay products in approximate^ thirty 
days During this process of disintegru 
tlon three rays are given off—alpha, 
beta and guntma The firgt ha# little 
penetrating power and is stopped In a 
sheet of paper The second Is inert 
penetrating while some of the third will 
penetrate ten inches of steel Short I \ 

after the discovery of radium It was 
found that the last two rajs were d^ 
strui five to certain kinds of cells and tin 
medical use of rndlurn In the treutimnt 
of varlouN conditions Is built around 
this susceptibility of the cell to the 
action of radium rays 

Manv different conditions are treated 
by radium, including cancers and tumors 
although radium Is also used in miuli 
less serious conditions, for example the 
removal of birthmarks, wart# and ton 
alls. 

At present extensive work is l*Mng 
done on cancer Except in vert nd 
vanced cases, this disease can be ar 
rested, but the big problem is to i^reveni 
Its recurrence In case It does not m ur 
In ten years, It can be considered to 


have been cured Ten years, however, Is 
a very long time for ex perl mental pur 
{togas, and Int* rcHtlng * x perl meats are 
now being curried on with mice and 
tiles If the disease doe# not oc* ur In 
ten weeks In the ease of mice It has 
been eradicated, while In the ease of 
flies, the time < an be measured in dajs 
Hence these cxp*rlm*nts will shortly 
give knowledge which would require an 
exceedingly long time to acquire bv the 
treatment of human beings 
Two general rmthods an Is Ing fnl 
lowed todav in the use of radium In 
medklno Tin first is the us* of radium 
sulfate put up in needles, lul**# and 
plaqueB The ms dh s most wldelv used 
uro the 30 milligram non-corrosive steel 
needle having a diameter of 1 r > milli¬ 
meter# und h length of 29 millimeters 
(about the width of a pin bead and n 
trifle longer than the ordlnarv pin I and 
the 'i milligram ne*dU having the same 
diameter with half the length The barrel 
of these ne*xlle# Is bored out to provide 
a radium ohumlxr Into which the rudlum 
1# inserted \shestos parking is then 
placed nevt to the radium the eje 1# 
Inserted and then soldered into place 
In the treatment of dlaensc lh*w 
needles an buried dins tly in flu iiffci ted 
tissue und left until the requlnd rudln 
tlon has !>een deliver*d 
A second method is the u«c of radium 
emanation which Is the first dlsinttgra 
tion product of rudlum and a gus This 
riwossUatt# the us* of a solution of sum* 
radium salt preferably the bromide 
which Is unstable The rudlum solution 
Is usually placed In a closed container in 


a wife with a tube lending to a pumping 
and conne< ting apparatus the gus being 
pumped off and collected In fine glass 
taplllarv tulH w Tin so are wealed off bv 
flame and Imbedded In the tJssur-Ilke 
needle# except that needles are extra* tod 
whtl* the glass spicules are h ft In The 
radiomlhJh in these spicules loses 3fl r i 
per cent the first (laj 10 per cent of the 
balance the st^cond dav and so on, be 
coming entirely luuctlve In Ihlriy days. 

Shoes Shined for One Cent 

OST of us are familiar with the var 
louN “Pennv in Ihc-Slot mm bines 
We can now add to the number a mn 
chine which makes It unnecessary if is 
claimed to spend five or ten cent# a day 
for a shoo shine which 1# not really 
needed except that the shoes need a 
dusting and the wearer hns s< ruples 
against UNlng his hnndkerchlcf for the 
purpose, b* sides exerting what to some 
persons Is too gnat a physical effort 
All one need do now 1 k to drop a penny 
in an automatic shoe*hrushlng mwhine, 
place the foot Ixnpnth the rapldh re¬ 
volving bru#h and in half a minute the 
shoe# are * leaned from mud and dust 
and, the original lustre of the dreswed 
leather 1# restored The brush which 
revolves an ample Ungth of time to thor 
oughlv cleanse each shoe Is a specially 
made affair of the sarno type used at 
shoe factories in putting the final finish 
on siloes before shipment 
This machine will not shine a shoe 
that ha# nothing on It with which to 
work, but It will, however keep Sun 
day’s shine bright and (lean for a sur 
prising length of time. If used regularly 



The illuminated keyhole for illumi¬ 
nated people 

The Self-Finding Keyhole 

T HE Amalgamated Association of 
Joke-smith# of Amerleu him not yet 
given official consideration to the ques¬ 
tion whether prohibition applies to its 
rnembfrs, and until It does #o jokes 
which depend for their point upon the as¬ 
sumption that tile hero—or the gont, in 
th< more ukuuI tase— wns slightly 
Jangled are Ktill within the lnw In 
the prewnt Instance we shall let each 
reader supply 1»1 h own humor to go with 
the u* conqwny ing picture The photo¬ 
graph In question depicts a recent Ger¬ 
man invention—the luminous keyhole A 
re* tungular frame around the hole, <ov 
ered with radium paint Und# prec1#lon 
to tlu effort# of Iklnrhh Reerguzzlor to 
bring about a connection lielween key 
and lo< k and thu# to get Into hi# resi¬ 
dence In the woe small hour# without 
arousing the m Ighlmrhood rheorethally 
the devi(* is outlawed In Amerl*u, bat 
from lh* rm*nt utlerunr**# of the Gov¬ 
ernor of at least on* of our state#, wo 
Judge that It might find ronsldt ruble local 
applicability 

Rail Car Used in Building Dam 

T HE Georgia Railwny & Power Com¬ 
pany hns one of the most complete 
and comprehenulve {dan# for hvdroelcc- 
trl* power development in lh* country 
The first development was at the Tallu¬ 
lah Falls in 1MH I hen tame the Mathis 
Rewervor and the Burton Dam The 
Tngulo Development Dam Is about 400 
feet below the point where the Chattooga 
and Tallulah Ulver# unite to form the 
Tugalo Two mm* developments are 
planned to tome later In order to build 
mull an cnnriumnt dam nnd power houses 
approximately 1000 men moved to this 
site forming quite a village with their 


MX. 


Saving yesterday s shine with a 
penny in the slot machine 



Two views of the Australian machine for filling rabbit burrows 
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The trouble nhovel that is easily 
carried in the car 

fumllliH Thin fit(c Is about twelve mllnw 
from I ha main lino of Ha South* ni Hall 
way ami a Htuurtaiil MM railway « 
fioin Ha main Urn to Mu duu Ar lla 
Jim*Mon point it at ition has IxMn < ruled 
and named Tuvalu Tills Is atom! six 
inllis north of Toe* on 

Hi* Georgia Ruilvav & Power Corn 
jianv proved Its prot,r*ssl\*nf ss a^ain b\ 
putting Into wi\lo n rail motot u\r on 
this str* teh of Irak l>o- 
tvvo*n Tumlo station 
mid tin dam 'Jliin tuuk 
It* a H*. ton of standard 
inakt ts(ulp)R(| with u 
cub and a stake and 
rack bodv f l lu fiont of 
th* trin k is mount* <1 on 
h f*>m w h*s l pivotal 
ponv tuuk The mir 
wins Im arc r* ** u I u r 
w<Miilen t l u c k v\ tits Ik 
fitted with steel In*onus 
tlve tir*s Tin hU* lint 
g« ar of the truck Is * on 
nuted to the hand hraki 
nils on the front w1i**Ih 


Juice remain a where It belongs—Inside 
the pie The pronged wheel, us it Is run 
h round the edge of the pie, trims off at 
the same time nil superfluous dough The 
result la a pie that doean t stick to the 
ple-plute, but does Htkk to the ribs of the 
happy consumer 

A Spade for the Mired Car 

F OR getting the stranded enr out of 
the sand and mud a Nhovel is some¬ 
times the fin* st little tool Imaginable 
Cut MtrrjlnK In the uutomoblle a shovel 
that Iri more than a lev, presents Its dif¬ 
ficulties One solution 1st Illustrated la re- 
wit ii Thin Khovtl U very far, Indeed, 
from a tov It is a regular spado, sub- 
Ktantinllv made The trick is that the 
si 7# and the length of the handle nre 
such as to enable H to he carried be¬ 
neath th* i nr suit without folding the 
handle With an unbroken handle much 
great* r Htrtngth and gnater digging 
illicit.m\ ate oiitulned And, wrapited in 
its shipping bat, and stowed beneath tho 
seat It travels without any rattle. 

Three Guns for the Price of One 

T HE nvtrnge sportsman returns with 
a pm weighing uppartuily tin times 
a** mill h us It did at the start of the 
hunt If Ih rather fortunate for him that 
there hag been plaud on the market a 
combination arm that ran be dismantled 
In nliout ont minute and distributed 
about his iKxly thereby lessening the 
dtud weight of tv complete gun 

This welcome weapon Is a combination 
rt plating llfte targ* t and small game 


The Shock-Proof Accelerator 
Pedal 

T HE difficulty of keeping one's foot 
steadily on the gaa on a rough road 
U claimed to be overcome in the accel 
erutnr of new design which we illustrate 
in the accompanying drawing To feed 
the gas, the feed button Is touched with 
& light pressure of the gas, and depressed 
until the desired speed has been gained 
Then the foot Is allowed to rest In a 
natural position on the foot treadle* 
Without exerting any pressure whatever, 
the weight of the foot alone on this 
treadle is sufficient to cause friction be¬ 
tween the lower surface of the treadle 
and the friction shoe, and thus to hold 
the gus in the same position The gaa 
flow Is retarded bv allowing the foot to 
come buck, as with the ordinary accel¬ 
erator The new pedal Is applied In 
sizes hu I table for nil curs. 

The Haber Process of Ammonia 
Synthesis 

T HE early experiments of Haber, like 
most of those which have served as 
the foundations of grent industrial un 
dcrtaklngH, were made with a purely 
scientific object, and with no technical 
applications in view The results ob¬ 
tained, however soon made it clear 
that the basis of an important toehnlral 
pr*K*ess could be found in ammonia syn¬ 
thesis, and further work was undertaken 
with this end in sight 
In 1908 the BudlNehe Oesellschaft 
placed at Haliers disposal all the means 
requisite for the further progress of the 
research on the synthesis of nitric oxide 




The three in-one firearm, assembled for use as pocket pistol, rifle and target-end-game pistol 


rijatnj, whUh 
Thus the f*H*t 
hruk* fun* Hunt* on Hu r*ar wheels while 
the Htperlng who* I applies th* hjh * la I 
hrak* on tho front pan\ tru*ks The 
tnu k hauls regular freight turn and fiats 
equipts (1 with seats to turn piiHHengers 
plus fnlght Tho trmk works Us way 
through a \*r\ Im nullful set t Ion of the 
imintrj and the tru*k travels fullv four 
torn miles is fort run hlng the dam site 

No More Juiceless Pies 

T HE old fusli Umed housekeeper will 
recognize In the attached picture the 
mod* m v* rslnn of an nnilent device—tho 
phirlmplng wheel Mrs Newlvwod on 
the otlur hand, nmy have to be told that 
the purpose of Hie little wheel on the 
*nd of Hie handle Is to seal the two 
c rusts of th* pi* logethir m that the 



The latent ple-crimping wheel 


pistol, und iMK?ket pistol The change 
from an uc* urate weli balanced pistol 
into n long range rifle 1 b made by slmplv 
removing the Inch pistol barrel and 
h< rewing Into Its place the 20-Inch rifle 
barrel to which the forearm is already 
fixed A butt stock is then attached by 
means of n single screw or bolt and the 
rifle is complete for effective work It Is 
claimed at 450 yards range. The wenfKin 
Is as eusllv < Imnged Into a pocket pistol 
bv substituting a three-inch barrel Th* 
slide on Hie receiver Is fitted with a fold 
Ing pistol and rifle sight With the leaf 
laid down It is nn open pistol sight of 
the nnvv tvpe Hnd for use with the rlflo 
tlu leaf Is rulscd and the arm is then 
pqiilp|M*d with a peep sight adjustable 
for range b\ means of a slide The bolt 
lock In eusllv depressed bv the thumb of 
th* operator and drawing the bolt to the 
r«ar extra* Ls and ejects the empty shell 
B> moving the bull forward a cartridge 
Is fed from 1 lit clip Into the chamber 
und In the same movement of the bolt 
the arm Is cocked and ready fnr the next 
shot It la said that there Is one im- 
imrtnnt feature which ls particularly 
valuable wh*n this wenpon is used nt the 
turg*t range Tin breech can be left 
open until the vtrv moment of firing as 
it has n safely catch which, when it is 
raised makes it Impossible to discharge 
the urm or move the bolt, as the trigger 
Is entirely *t I son gaged Tho manufac¬ 
turers also claim that this ann has ull 
the desirable features of ft single shot 
weapon without the loss of power 
through the escape of gas true of re¬ 
volvers and automatics. 


in the electric arc which he had begun In 
1907, but his proposal to undertake re¬ 
search on the synthesis of ammonia was 
received with open doubts as to the po- 
i tentiul value of the method The nitric 
* oxide synthesis. In cooled arcs under 
reduced pressure, and in flame# and ex 
plosions were not found suitable for 
technicul application The Judgment of 
the technical chemists of the Badlsche 
Geecllsclmft bad been at fault, since 
ammonia synthesis was ultimately a very 
real solution of the problem of the eco¬ 
nomic utilization of atmospheric nitro¬ 
gen 

Ramsay and Young In 1884 had found 
that with nitrogen nnd hydrogen In pres¬ 
ence of Iron at 800° centigrade, no 
ammonia was produced This wan found 
to be lntorrect Hnd traces of ammonia 
were detected Other catalysts were 
tried, »tn<l from the results it was evident 
tliHt on equilibrium state was attained, 
from which it was possible to calculate 
tho yields at other temperatures and 
pressures. No further progress was 
made, however, since It was Judged fty 
the teclmka! experts to be Impossible to 
carry out the reaction tm the large scale 
at the temperatures required and under 
the very high pressures Indicated by the 
calculations* 

In lOOfl, njeasurementa under pressure 
were for the first time carried out by 
Nernst and Jelllnek, and in 1908, Haber 
In conjunction with Dr he Soaslgnol 
began experiments at higher pressures. 
The technical chemists were still un 
favorably inclined towards the process, 
although practical yields had now been 


Details of the accelerator pedal 
***** a tMt lot th* fetrt 

reached* By the use of nCw catalysts 
the temperature was lowered to 500-800* 
under a pressure of 200 atmospheres. In 
1918, the process was taken up by the 
Badlsche Gesellschaft, but an account of 
the main scientific results was also pub¬ 
lished* The work of Dr Bosch speedily 
led to the successful Introduction of thf 
synthetic ammonia process, and In the 
I»crlod 3018-1920 the carmdties of th« 
German factories rose from nothing at 
all to 1,500,000 tons per year 

For Vending Grease and Oil 

A NEW muchlne for the vending ol 
thick oil and greases, especially tc 
nutoiuolrtles, la being put upon th< 
market. It consists of an enally move 
able frame supporting nn Inflatable con 
ttilner, or tank, holding about 50 poundi 
of lubricant upon a spe 
dally designed forward 
and backward register 
Ing wale which shows ai 
once the totals and unlti 
contained and sold* Thii 
scale ls fitted with t 
protecting release Fron 
the bottom of the ton! 
extends a hose ending lx 
ii special spring noxsU 
for safe delivery of con 
tents to oh r or container 
The makers claim tha 
the machine weighs al 
material# in and out exactly that It 1 j 
cleanly, easily movable and dlrt-exelud 
ing, that it will deliver any specific* 
amount of contents to any gearbox ex 
actly, and will check up sales or content 
at nnj time exactly 



Aa «*!• and crMae-vndteg WM&tm* 
tha* (im Meant* MMat* 
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The Heavens in January, 1924 

Some Facts and Some History About the Infant Class of the Solar System 

By Projesaor Henry Norris Russell, Ph D 


N THH present state of astronomy, tlUcov 
erle» within our solar sjHtem are rein 
tively rare, and circumscribed In their 
scope. All the greater worlds npjieui to 
have been already conquered and those 
which rertiuin to Ik? found are so small 
that we can hardly cull thorn “worlds” at all, though 
the title of planets wo cannot deny them 

Of these little ones, enough and to spare arc nlreadj 
known. Since Piazzl discovered Ceres, on the iirHt day 
of the nineteenth century the list of the asteroids lias 
steadily grown—slowly at first; then faster, and firm I ly 
in the last three decades hy leaps and bounds, until tlu 
number of those whose orMtu arc known well enough 
to Justify listing and naming them 1 h close to a 
thousand 

In the old days of visual observation it wns no easv 
matter to discover a new planet—though wo know that 
there were plenty to be found The obwrvir had to 
make himself a chart of some likely region of the sky 
(along the ecliptic, near which ail the 
larger planets lie), by weeks of labor and 
then he had to go over this region again 
and again, looking for unv faint star like 
ptpetk which was not mmn his map and 
whhh might then turn out to he a plane¬ 
toid which Imd moved Into the tit Id since 
the year before 

Hut nowadays we opplv the principle of 
scientific management AVe work hv mu 
chlnery, and it might almost be said that 
certain astronomers engage In “quantity 
production” of asteroid discoveries The 
method of this change Is, of course photo¬ 
graphic If we use a suitable h ns giving 
ua good star Images over a wide field of 
the skj, our chart, which Is ns necessurv 
os ever, is made automath ally for us in a 
couple of hours’ exposure—and far mort 
uuurately and completely than could b< 
done by the old method in a month’s labor 
Uimparlson of two platts, taken at differ 
ent times, will reveal nnv planet which 
has Invaded our field and this comparison 
too can he made mechanlcnlh b\ the aid 
of that ingenious Instrument, the blink 
microscope Here we put the two plntis 
Into our apparatus, and so adjust them 
thut the same region, as ph lured on the 
one or the other, can bi seen altemaiely 
by shifting a little mirror without moving 
the eye from the eie-plete Make this 
alternation of Images rapid and put the 
plates In their carriers so that the star 
images In the two appeur In the same posl 
tlon in the field of view then the stars 
will appear fixed while «nv object wddth 
has moved, or changed In brightness be 
tween the two dates of exposure will seem 
to flhker or ‘blink” In a verj consphuous 
fashion To pick out n few such objects 
among ten thousand stars, or more, becomes then an 
easy matter 

Quantity Production of Asteroids 

Hut the asteroid hunter need not even go to the 
trouble of providing himself with this sumfwlml costly 
uecessory He can make the asteroid identlfv Itself All 
that la requisite is to prolong the exposure over several 
hours—guiding the while with an auxiliary telescope 
to make aure that the camera reinHlns hIwhvh pointed 
exactly right. The star Images are then round black 
dots upon the negative, while the moving asteroids ap- 
penr ns streaks, or trails The off chance of mistaking 
a defect In the photograph for a planet mnv b* dim 
inated by using a pair of cameras and photographing 
the region Ih duplicate , 

Yet this device Is imperfect ^for the light of the stars 
which we are not concerned with is concentrated Into 
sharp Images on our plate, while thut of the asteroids 
which we are hunting Is spread out Into a trail—so that 
the fainter ones may be lost Better results can be 
obtained by adjusting the movement so that the camera 
follows, not the stars, but n point moving at the average 
rate at which an asteroid might he expected to shift 
its position The stars will then be drawn out into trails 
and the planets will appear as dots (or a> short trails 


If tho> art nut moving qulti nt the cNtJmuttd rnti or 
In the eHlhrmted direction) 

In this wa^ tin dts<ov«r> of 1 hew tlnv ImdUs hr(omes 
a matter of routlm 1L in almost ton »ns\ in dlstoycr 
them-—at It rnt ilium of thus* that art mi found gi t 
lost again To tabulate an orbit with wlmst aid we 
can relocate and reobstrve tla pi met a y * nr or two 
luter, we must have obs* i vullons—nt hast t' ru in 
numb* r—Mpiiratid bv a fortnight <u so Too ottui the 
moon tomes around fogging tin plate with Its light or 
had weather iriterunes and when tlu mxt good rbnnre 
tomes tlu mwlv discover* d plan* t ean no loiigi r In 
found—perhaps Ins a us* wt hive not looked for It In 
the right plan ] k i Ini | is In < ause It hits gmwn fainter 
The numb* r of plan* ts whhh hnv< thus lieen found 
onlv to Ih lost again runs fir Into tip hundreds Phev 
are not ytrnwnrntlfi lost though \, r\ ofttii yvhtn a 
good orhlt can lie cthulnkd for a newlv discuytnd 
plantt It Ih found * ihul ding backward that It lam 
lieen absent d Inform (sonatinas twhi In for* ) among 


the Most ohjtds- and that tlu old ohsi rv a lions tan 
now be used to their full v ilue 

Somethin s a pi inef gits avvav from us tvtn after 
It lias been ohstrvtri will tnough to jk rmlt nn oi hit to 
l>e calculated a first orhlt h ihmI on a few ohsi rvatlons, 
Ih nevei vtrv art unit* small errors in tin original 
meiiHUUF iim tnormouslv nmgnlfitd bv tlu extrnpo 
latIon to tlu n< \t opposition and ilu plant 1 when 
found again Is usuallv not nt tin prut Mod pint* but 
wear It If, honour, It N not phked up again for three 
or four 3ears this umerlalntv mnv grow to Mali a 
degree that we nn* nt a loss where to look and may 
not pick it up nt 1111 

rianetoidnl Prodigals 

Severn! “hist planets of this sort wer< found among 
the earlier discoveries, mild* bv direct ohst rv at Ion One 
hy one however thev him been picked up ngHln unex 
pe<tedlv bv the ftowerful modirn moans of dlsiNiverv— 
tlielr Identlfv iH'oondng known onlv whtn tlulr orbits 
were computed afresh and found to oolnrhlp with thone 
of one or another of the lost planets A particularly 
Interesting case of this kind happened abont a venr ago 

Professor Watson in tin venr 187*1 dlscoverid nn 
asteroid of modernte brightness, for which he obtained 
observations covering three weeks’ interval, Hnd com- 


put* d an oi hit and to w hh h he gave the clH«sh*fll name 
At thru It was setn at onti to I* nmnrkuhle on ac¬ 
count of tlu gieat im linuilun of Its orbit nearly 2fi 
digm s f nnd Its great eets nti It It\ 0 AS, which made Its 
minimum distant t from Ilu sun Jess thun half Its max 
tin uin VI Ilu nc\t (ouph of observations tlu planet wan 
nut ubstrvtd probahlv liecnuse It vvuh much fnrtlit r 
fiom thi sun and faint* r—and later It could not Is 
found at uIt and was put u|>on the missing list where 
ltrenmlmdfoi nearly t<utv veirs Whv this hapi>ened 
wus shown Nearly hi 1010, by tin iah illations of Alt* r 
who ionnd that hv small tlumgts in the observed po*l 
lions quilt within tlu possible errtrnt of olieervatlon 
the rah ulaled |h riod might lx * hangid hv two or three 
months (illui whv— tnough to amount to a whole revo¬ 
lution hIih < the dlsroyc r\ and loss of the planets Noth 
ing but a happv * ham o umld find It agnln and the 
thamv hap|tened In lietendsr, 111*2*2 
At this ihm the asit ndd * mm to jh rllu lion w lun tht 

earth was on tlu near skit of the sun and ho lmiked 

brighter than It had for \ e irs—and it 
Is i gratifvlng (vidtiue of tlu t tti< lent j 
of *mr aHtroiiomhat patrols that it was 
dlmovtrtd Indi |h mb nt lv hv tlirtv ob¬ 
st rvtrs—in Husslu In Algiers nnd at 
\\ ashlngioii A month or two In11 r 

whtn Its oiblt had Imsh calculated It be¬ 

came quite cle'ir that It wns folk wing 
Just tlu Hume path iih the idanet lost In 
187H nnd was intletd the missing Aethrn 
This rtsllstovirv Kavi*s no gap among the 
first two hundred asteroids to be dlstov 
mil nil (lie lout ones btlng now returned 
to tlu fold 

Aethrn Itself is rather out of tlu usual 
run of tlu h* little plum tH Its fierlod Is of 
uvirnge hngth—four veurs and mu fifth— 
and Its average dlstime frtun the mm 
2% million milt's Is not mnarkalde but 
itsgruit etnntrhltv bringsU nt iK'rlhelltm 
within VVi million miles of the Hun and 
ntaitr than nil but two or three of the 
thousand otlurs vvhlh Its aphelion tils 
inner of 1 \ r > ndlHiui miles Is aguln ex 
<txsh*d i>3 but a ft w \t a |>erilulion 
opjKislilon—width wc unm <los« to hav 
lng n viar n^i—It Is hut Hlxtv million 
milis from tin tarth and apjHars brighter 
tlum the ninth magnitude which Is prett} 
bright for un nsttrold At nplu lion even 
at o) ijmihI tItiu it Is fainter tlinn tin thlr 
tointh magnitude This Is far from plac 
Ing It out -of ruuh of iHiwtrful ln»tru 
imntH tinct we know vvlitre to look for It 
hut explains whv It wuh noi pitktd uji by 
thnntc until it tame netr her ag iln IU 
attual dlanu ter mnv ht rtuigldy esilmaletl 
at llftv mihs- whhh Is nu>rt or less like 
the gtntral run of astt rt>lds 
Tla planet hus been well t>l>sorved during 
tlu jmst vtar tnti tlu it Is no danger tif 
Its gating lost again rheortlhul wtirktrw will have n 
fine time with It, tinfh In lalculatlng IK tirhlt and In 
working out tlu jm 11 in hat lolls dm to ntfimtlon tif the 
plant is In tlit. fortv \tnr interval slntt Its flrHt tllsoov 
t r\ 1 ht l ather cosllv t ah illations Involved can bt 
finantttl In this t mt for Professor Watson who dls- 
tuvtrrtl nlniut a dozen othir astt rolds provided In bis 
will for a trust fund to takt tart of futurt olwervalions 
and tulculuthmH regartling tlum 

The PUnettt 

The star map will hau to stand on Us own fort thiw 
month Merturv Is an evtnlng star until tlu 12th and 
a morning star afttr that dati hut Ih tint mar tlu sun 
to Ih seen except at the vt r\ beginning of tlu month 
anti mar Us rlost \tnus an evtnlng Ntar is Installing 
tonsplcuous *s|ie sets at fi ^>0 P M on th< 1st ind at 
8PM tin the list, and Is far brighter thin umthing 
else In Bight Mars Is a intiming stir In libra and 
Storpio rising about S 15 A M In tlu midtilt tif the 
month Jupiter too !h In Scorpio about i r » degrees 
farther east and tIrch an hoar or sn ldtr Saturn In 
in Virgo and coinra into ipintlruturt west of the nun on 
the 2.1rd Uranus Ih In Aqumius wtMng at 0 P M In 
the middle of the month Septum In T^tsi [s upproaeh- 
Ing opposition, nnd obHervidde mosi of the night 




At Q'6 «clock Jan 29 

NIGHT SKY J4NUARY AND hLBRUARY 
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Gasoline Cars and Trucks of 1924 


riMlh imrjrtme of tin mxomjmnyln„ chart of motor- 
1 mr |>rhi*n Is to onuhk tin man who knows uppioxl 
minis how mm h lit um s|snU fop a < ar to set at u 
^lamt whnl tars full within tin prlet iunu<- whith h« 
has in mind sutlh U in data art glstn with rt it rtmt. 
to the infill* and Ihe chassis to Indbult In a general 
was tlu s\m and pnwir of tht tar buttlast lit ms are 
onlv lmbbntul lo tin main purpose of the table The 
urrmigtrmnt of tin t hart Is dilltrtni fiom that whMi 
sst hast ustsl for a similar purport In past sears and 
ssill sse Itelh st nmkt it tashr lo pul Iht table to the 
purpost for svhhli It Is Inti mbx] 

Undt r uith of tlu major huids ‘Two (Minders M 
* 1 our Cs limit rv th tlu tntrlts art arranged strictly 
according to th* prlti of tlu Ktandard oi>en model 
1 his mas Is ussiimtsl to uccom moduli Ilvt paKstnper^, 
unhsH tlu prht Is followed hv tlu flgurt *4 or 4 7 
In vhss t»f tlu st rs lurgi plate oft upb d in today a 
motor miirkt t by i lowed intuit Is tlu prlet Is also stated 
for the standard t low d modi! with tilt saint convention 


regardInj: pass* nger-uipuelty The entrleH In thl« col 
umn, however, nettMAnril) are somewhat out of numer* 
hal order slme tlulr arrangement must follow that of 
the oi>en cars In the flnul column an uttempt It) made 
to Indicate svhut othu ImkIIcs than the standard phae¬ 
ton ’ (totirlng <ur) and sedan ure oilered The abbre- 
slatluns used In this column are It (roudatir, sliced 
ster etc ), C (coujie) H (brougham) Sp (Hport mod 
els), S (sedan or similar ilostd models hmIU* from the 
slandnrd Htthin), 7 ( seven pnssengtr open or dosed 
modtls excluded fn»m the two preceding (.nlumnn by 
the presence there of tlse-pussenger IkxIUh) 1 hn (Urn 
oustne) In some oases the number of bodies often d 
and the dilthnltv of t taSKltlcutton are hik li that we 
hast dnipls rt marked Anrlnus' 

Tlu data are for the better part supplied by the 
m ana fat hirers In tas<*s where the maker has fulled to 
respond to njiouted mpiest for the Infoiniatton and 
when sve art Hssttred that the car Is reHll\ on the 
marks t, svi husc complied the missing data with the 


cool»eralion of Motor World, In such instances the 
name of the cur U preceded by an aoterlvfc (•) The 
Infonnation then given pertains to the model that wm 
being marketed on November 22nd—which may b* that 
of 1924 or tliut of 1928 

1 he prices and other data, even when supplied by th* 
manufacturers, are, of couree, subject to error and to 
change without notice 

To the reader searching for a luxury car It should be 
pointed out that the last six entries among the four¬ 
ty Under models are separated from their predecessor* 
by a \erv wide price-margin, are of large rise and 
power and compete with six-cylinder cars of parallel 
prlc*% rather than with the more reasonably priced 
fours The man using the chart as his guide to the 
purchase of u first <ur will Also observe that the more 
cxjienshe of the ordinary fours and the less expensive 
of the wive* cover the same price-range, und that within 
tld* range both groups should be considered by a pros- 
isn’t he purchaser 


PASSENGER CARS 


TWO CYLINDERS 

I*r%e** Standard 





3 A h 

Wke* 

Ttr» 

-Mode 

U-- 




/fating 

ba*o 


Open 

Clootrf 

H[mover 

TIanowr Pa 


98 

90 

28x3 

$ 250—2 

> 



H)UR CYLINDERS 





Ford 

I >rtroir 

IMatintury Trnnmismon 

22 5 

100 

30 x 3V 

i 380 

685 

Star 

I arising Midi 


15 0 

102 

30 x3$ 

1 400 

785 

Ovt rlund 

1 oh do O 

Model M)1 

19 0 

100 

30 x 3y 

*1 495 

795 

( h( s rub t 

1 h iroil 


217 

103 

80 x 3y 

*2 495 

796 

*< »rny 

lb l rmt 


210 

100 

30 x 3y 

5 520 

835 

Mi trnpuhtun 

IsnnHjis ( its 

\ir C(M»led , r rwo Spctnla 

113 

108 

30 x 3v 

5 600 

700 

Sti rlhiK 

Now IjoihIoii ( min 


274 

110 

31x4 

685 


Ovi rlarid 

lob do O 

Model “92 

19 0 

106 

30x814 095 


Mnxwi II 

1 >» trmt 


210 

109 

31x4 

795 

1106 

Dodgl Ih 08 

1 »t fruit 


24 0 

110 

82x4 

880 

1250 

1 >ort 

1 bat, Mith 


10 6 

108 

81x4 

885 

1350 

Durant 

Ni sv A ork 


241 

109 

31x4 

890 

1366 

NhkIi 

Ki noNhii \\ ih 

Also SixiB 

182 

112 

33x4 

935 

1445 

Hub k 

1 lint Mlrb 

AJho Nlxfs 

18 2 

109 

31x4 

065 

1406 

National 

loiiissdb Ky 

AIho Sixes 

19 0 

112 

32x4 

075 

1175 

( hutnpiun 

ndlnddphiu 


19 0 

112 

82x4 

975 

1296 

Scnct a 

PoNtonn O 


22 1 

112 

31x4 

085 


1 lrur 

I Iklmrt 1ml 

Mro Sixes 

210 

112 

31x4 

995 

1425 

(mrilner 

St lounft 


217 

112 

32x4 

995 

1445 

Bush 

< hit ago 

AIho SixuH 


112 

31x4 

1065 

1525 

*1 arl 

liukwon Mith 


18 0 

112 

32x4 

1095 

1595 

Kelmy 

Bi lbs lib N J 


210 

112 

32x4 

1150 

1450 

AN illvK Knight 

loloihr () 

Model 04 Sices e Vidsi* 

21 0 

118 

32x4 

1175 

1450 

1 lupinoliik 

Iwroit 


109 

115 

32x4 

1175 

1750 

Mnflil 

1 1 Igt THtoSS 11 m 


120 

100 

27 x 3 V 

(j 1200 


\\ lliyH-KnluM 

Toll do O 

Model *07 Sleeve Valves 

21 0 

124 

S2x4iy 

t 1325—7 

1096—7 

*Stt itriiH Knight 

t It s« land 

Sleese Vulvee, Also Sixta 

225 

125 

84x4*/ 

5 1595 

2195 

II ( H 

tniliminpoliH 

Mho SixtH 

22 5 

120 

82 x 4b 

J 2250 


*Stutz 

Iii(lmmi]K)1iH 

Mho Sixch 

300 

130 

32 x 4b 

$ 2790 

8400 

Tins m 

IngullHJMMt Ini 


300 

131 

82 x 4b 

5 3200 

4000 

Rn rimer 

Kidamn/tHi Mtth 

Mko Slxea 

28,9 

126 

32 x 4*/ 

t 3485 

4650 

*Ruhuy 

( iHseland 


12 1 

118 

32x4 


5J00 

JlrrWHtnr 

Long Island ( ity N 1 


25 0 

125 

32x4^4 

7500 



SIV CYLINDERS 





Oldsmobile 

Lnnwing Mirh 


182 

110 

31x4 

750 

1096 

1 Hues 

l >< truit 

By Ifudftnu C4) Ni w Six 

100 

1101/6 

31x4 

800 

975 

Sterling 

Nt sv London (_ mm 


29 0 

114 

33x4 

860 

985 

Uakbind 

Puiifiat Mu h 


18 9 

113 

31x4 

945 

1395 

Columbia 

Ibtroit 

Light Six 

2* 1 

115 

31x4 

905 

1406 

Htinli buhi r 

Soufh Bt ml 1ml 

Light Six’ 

23 5 

112 

31x4 

095 

1550 

Hurt 

Mint Midi 


214 

115 

31x4 

1025 

1465 

( lest luml 

( b \ dnml 


22 0 

112 

81x4 

1045 

1365 

T» wett 

1 h tl oit 

By Paige Co 

25 4 

112 

31x4 

1065 

1495 

Auburn 

Auburn Jmi 

Modi 1 0-4*1 ' 

24 4 

111 

31x4 

1095 

1595 

*< Indrm m 

1>otroit 

By Maxwell ( o Short Mo Ida 

25 1 

117 

32x4 

1186 

1585 

Flint 

i’lint Midi 


27 3 

120 

'8x414 1H» 

1965 

Andt rsoii 

UtMk Hill S (‘ 

Model 41 ’ 

23 4 

115 

32x4 

1195 

1606 

Nmdi 

Ki nnull t NN is 

Short Modcla AIho Fours 

25 4 

121 

33x4 

1240 

2040 

\e!b 

Mnhm Ill 


24 4 

118 

32x4 

1275 

1806 

HuiImon 

1totroit 


29 0 

126 

34 x 1295 

1375 

SienhenH 

Frot*i*orf Ml 

Modi 1 10 

25 3 

117 

82x4 

1206 

1595 

Bub k 

Hint Mb b 

Short Modi] AIho I’oura 

27 \ 

120 

32x4 

1205 

1096 

Momi 

St Louis 

Modi! 0 40 ’ 

214 

115 

31 x 4 

1295 

1695 

1 >US1H 

Richmond Ind 


23 4 

115 

31x4 

1205 

1790 

Has urn 

Kokomo Iml 


29 4 

121 

32 x 4*X 1295 

1895 

*( ourb r 

Sandusky O 


214 

116 

32x4 

1295 

1896—7 

*( ludmi re 

IX troit 

By Maxwell Co Long Modi la 

254 

122 

32x4 

1295-7 

2005—7 

Reo 

LuitHing Midi 


24 i 

120 

32x4 1335 

133x4% 

1085 

Nrudeh tkor 

South Ben 1 Iml 

Special Six 

204 

119 

32x4 

1300 

2060 

*1 nb rwn 

Flint Midi 


27 3 

120 

T2 % 414 l.mo 

2396 

Barky 

K dmiia/on Mif h 

By Ronmtr Co 

23 4 

lift 

32x4 

1395 

1800 

I h nr 

f Ikbart Iml 

AIho Fours 

273 

118 

32x4 

1395 

1096 

HutTnmn 

Flkhurt Iml 


273 

120 

32x4 

1195 

22{§ 

BuhIi 

C liicago 

Mao Fonm 


118 

32x4 

1445 


Chnmlb r 

( loschmd 

New geor-ahift aee ]>age 7 

294 

123 

Jwx4 I486 

1 A?x4% 

1*86 

Boggn 

KaiiKUH City 



120 

33x4 

1495 

Moon 

St lrfmU 

Moth la ‘0-50’ 

234 

118 

31 x 4 

;i43i 

lg» 

IlanwHi 

Ntlauta Ga 


27 3 

121 

32x4 



Boor bavin 

Shn st port La 


290 

128 

83x4% IKftA 


t olmnbln 

Detroit 

*'Rig Six’* 

27.3 

11B 

82x4 


1996 

\ppor»on 

Kokomo Tad 

Aleo Eight* 

240 

120 

32x4 

lttta 

2200 


()ik*r 
Mod *i 

None 


H,0, Sp 
None 

B, C 

H, C, 8p 

None 

None 

None 

Various 

S 

R, C Sp 

Various 

Various 

C, R 

None 1 * 

R 

B Sp 8 

Various 

B 

R, C, Sp 
None 
None 
H.O, Sp 

it 

None 

Various 

None 

Various 

R, Sp 
R, 7 Sp 
None 

Var, Oloaed 


Various 

None 

None 

O 

kV p 

n,c,sp 

Various 
R, C, Sp 
C, Sp 

8p 

K. C\ Sp 

Varwua 

Various 

Various 

7 S ote 

R;|8P 

R, C, Sp 
K 

R,a sp 
Various 
None 
Sp 

r b 

R,0 


ik 

P» 8p 

None 

R.(5Sp 

None 


Sp T 


Non* 
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Auburn 4 
Anderaob 
•IUckeubacker 
♦Jordan 

•raot 

Stndebokor 

Hfttfield 


Moon 

•American 

•WA*hlngton 

•Cmc 

•Lexlugtou 
Karts 
Franklin 
Sterling Knight 
•Stuta 
•Jordan 
H A V Knight 
Nntionnl 
•fitoflrnc Knight 
Paige 
•Caw 
Packard 
Holmes 
•Noma 
Premier 
U C 8 
Packard 
Roomer 


Murmon 

Fox 

Crawford 

Crawford Dogmiir 

Wlnton 

Mercer 

Roomer 

Morcor 

Dorria 

WftHp 

Pierce Arrow 
MeParlun 

Stexcna-Duryoa 
Locomobile 
•Roll* Royce 


•King 

•King 

Cole 

Will* Sto Claire 

Standard 

Peerlowi 

Appemrn 

Cadillac 

Packard 

Lincoln 

Packard 

Lafayette 

Cun ninth urn 

Puwanberg 

Cunningham 


JEWnt Mich. 

Long Model, Also Fours 

273 

128 

32x4^ 

1565—7 

2285—7 

Vuriodi 

Hartford. Wb. 

.Springfield, O 

26 3 

121 

32x4 

15S5 

2585 

Variou* 


27 4 

120 

32x4>/j 

1590 

2190 

B Sp 

.Richmond, Va. 

.Freeport, Hi 


27 5 

J2I 

ATx4 

1590 

2. >90 

( Sp 

Model “20 * 

25 I 

124 

AT x 4 Yj 

1595—7 

2250—7 

hp 

Auburn, Ind 

Hock Hill, S C 

Model “6413 

254 

12*3 

12 x 4 '/j 

1595 

2315 

it, sp 

Model * 30 

273 

122 

32 x 4 

159 >—7 


None 

Detroit 


23 4 

137 

12 x 1 

IUT> 

*115 

None 

Cleveland 

Model ‘MX 

26 3 

120 

12x4 

1675 

2285 

U,G 

Richmond I iul 


25 4 

126 

32 x 1 V 

169» 

2495 

\ uriouf 

South Bend, Ind 

Sidney, N x 

Big Six 

362 

126 

LI x 4 

1750 

2700 

U t 

254 

121 

A2x l 

Ux4>^ 

Lx 4 'aj 

1775 

2*275 

None 

S 

Model *6*58 

St Lou ii 

27 T 

128 

1785—7 

*.4.8.5—7 

S Sp 

Plainfield N J 


2) 4 

127 

U x 4 *. 

17N.5 

24S5 

V tiriou* 

Eaton 0 


27 3 

116 

12 x 1 

1785 


Ntuie 

Racine, W is 

Model * X 

27 3 

122 

T2 x 4 U 

175M) 

2575 

it ( Sp 

tjonnersvillc, Ind 


2o 4 

12 i 

32x4*^ 

17JI5 

2 147 

VnriouB 

Cleveland 



122 

IT x 4 1 ^ 

18-15 

2 L50 

None 

Syracuse, N \ 

Warren, O 

Indianapolis 

Air Cooled 

25 1 

115 

12x4 

1950 

2850 

Vnnuua 

Sleeve Vtdvis 

25 4 

125 

12 x 4 U 

198.5 

2800 

B Sp 

Mao Fours 

27 i 

120 

12 \ f 

1995 

2550 

K Sp 

Cleveland 

Modi la IT l 

26 3 

1-P 

12 \ 4 6 

1995 

2585 

Nnm 

East Moline 111 

Sleeve VnlvtH 

26 4 

J24 " 

A2 x 4 % 

2 100 

3050 

( , 7, Sp 

R t 7 

Indianapolis 

Also Fuiira 

20 4 

1 A) 

*2x4$ 

T1 x 4 • j 

31 x lu 

2175 7 

3250—4 

Clnvelnnd 

Also Fours 

27 1 

1 10 

2395 

A195 

\ urioiiH 

Detroit 


,13 8 

1 U 

2150 

2.A5 

7, B Lim 

Nolle 

Radue AN is 

Model Y 

U 5 

3 12 

Ai \5 

2175—7 

L125—7 

Detroit 

Modil 120 Also 1 Igliin 

27 3 

126 

LI x 4 1 

2485 

1275 

Vunmnt 

Canton. O 

New York 

Air Cooled 

26 4 

126 

14 x 4 Uj 

25iK) 7 

16018—7 

( , K, S 


27 T 

12S 

11x5 

2500 -4 

A500—5 

It 7 

Indianapolis 


27 1 

126 Yx 

12x46 

25KTi 

A5S.) 

U B, 7 

Indianapolis 

Also hours 

26 4 

126 

12 x 4 • \ 

2650 

AL5o 

Nom 

Detroit 

Model lAi Also 1 lghls 

27 1 

1 Al 

At x 4 6, 

2685 - 7 

1525—7 

N arioua 

Kolunmicoo MUh 

Short Modil \1 h<> Iouih 

29 4 

126 

12 x 4$ 

2<to5 

1585 

Vnrioua 

Indianapolis 


33 8 

136 

j *2x4$ 
t Lt x t 

27 S5 A 7 

3985—5 

Various 

V arlous 

Philadelphia 

\ ir € ooled 

27 3 

1 12 

T2 x 4 

2975 

T975 

C 

Hagerstown Md 


31 5 

i to 

AT x 5 

noo 

1500 

Norn 

Hagerstown Md 


U 5 

1 AS 

Li x 5 

i »oo 

raat 

Sp 

Cleveland 


43 8 

1 12 

11x5 

3600 

1250 

V arioua 

Trenton, N I 

Short Moth Is 

,M 8 

115 

.32 x 4 1 ,*! 

1750 


\olie 

Knlarauxoo Midi 

Long Model Also I ours 

29 4 

i to 

12 x 1' . 

3950 

42 5t) 

Nom 

Trenton. N J 

Long Models 

UH 

132 

A1 t 5 


4700—7 

sp 

St Louis 

AS 4 

112 

A1 \ 5 

4150 

5500 

( 7 

Pennington, Vt 


11 5 

144 

TT x 5 

4500—1 


Nf>ne 

Buffalo 


’to 1 

ITS 

LI x 5 

5250— 4 7 

01H K*—4 

\ nrlnita 

Connerrville Ind 


18 6 

140 

13 x 5 

5600 

66(A) 

\ nrtouR 

, .Chicopee Fall# Muse 


47 0 

138 

i 33 x 5 

1 A5 x 5 

7500—7 

9075—7 

Varmua 

Various 

Bridgeport 

Springfield, Muss 


48 6 

142 

A5 x 5 


7iMK) 

Var cloned 


48 6 

143 '/j 

3.3 x 5 

mm 

32800 

Various 


H(.nT C\ LINDERS 






Detroit 

Model ,r LL 

288 

120 

32x4U 

1595 

199.5 

Vnrioua 

]>otruit 

Model *L 

28 8 

124 

3-x i(r 

1795 

2295 

\ arioiiH 

Indianapolis 

Marysville, Mich 


19 2 

127*4 

Ar X 5 

2175 

1075 

( 


330 

127 

T2 x 4 6, 
HxlU 

2475—7 

1475 - 7 

Sp 

Butler, Pu 


AT 8 

127 

2500 

UOO 

Non* 

( leveland 


AT 8 

128 

At x 5 

2690 

I6!H> 

Nnm 

Kokomo Ind 

Vino Sixes 

13 8 

1 TO 

x 5 

2800 

4750 

None 

1 >etroIt 


11 I 

132 

T2 x 5 

« H )85 

I6 r »0 

Various 

Detroit 

Model 136, Straight Light 

16 4 

136 

13 x 5 

1650 

4050 

It t Lim 

Detroit 

lly hord ( o 

1 

116 

tl x 5 

W<K)- 4 7 

47<A) 

V arious 

Detroit 

Model “143 * Straight Fight 

If. 4 

J4J 

AT x 5 

'850 7 

41NRI 7 

Liiii 

Milwaukee 

AT 8 

132 

33 x 5 

5000 

(joOO 

IT 7 

Rocheiter, N Y 

Open Model 

45 0 

1T2 

IT x 5 



\ nnoiiN 

Indianapolis 

Straight light 

26 5 

114 

13 x 5 

62 r iO 

781K) 

\ nriouK 

Rochester N Y 

( luord Modi Ih 

45 0 

142 

A1 x 5 


7600 

Vurious 


COMMERCIAL VEHICLE 


We bn\c been unnhle aatuifnetorily to (lnsslfy these truckN «pced wagons <t< into neural groups according to rh«ir timtingi ratings The ambiguity of many rating* 
(1% 2 tone, 2V6-3. etc, eti ), and the degree to which these ambiguous ratings owrlnp each other nnd oxerlap ony limits which might Im* set for the snerul groii|>s mnk«» mich 
an attempt out of the question Wc have finally eon elm led that the average truck buv< i using this list as u guide wili ft* 1 that tin nnre hi can pu> 1 Ich within inon rigid 
limit* than doe* the capacity of the \ehicle which he requires, and that thin fort tin b*st < ndn will he m rud h> u tough list m wlihh ull comnuruul w hides will lx entered 
in the order of their price. Attention is called to the unpriced truck* of mimt runs iimk<s INtid at tin < ud 

Practically all truck manufacturers put out uhicles of various cnpuutns mid so will be found at various points in tin list No nttunpt at cross n fomin s is made in this 
connection. Thooe trucks which are made in but one model are Indicated by u dagger (t > 8omo pnci n an for chassis milv and otln rs im lud< nibs ftc but we have not this in 
formation In enough cases to attempt its Inclusion 


Ford 

Overland 

•Star 

Chevrolet \ 
Chevrolet 
•Gray 
•Port 
Haggle* 
Champion 
1 lodge 

•Vim 

OidtraobUe 

Stewart 

•Maxwell , 
SulHvan 
Ream* 

Roo 

Perfection 

Sssfi? 

Graham Bros. 

Triangle 

Roadking 

Graham Broa* 

Standard 

WUaon 

Patriot 

Gramm Pioneer 

«!*“. 
Parker , 

RfiWMTIBr e 

AlbAmarican 


Muter 
ilex 


5ft. 


Detroit 1 

Toledo % 

Lansing, Mich % 

l>etroit % 

Detroit 1 

Detroit 1 

Flint, Mich % 

Saginaw % 

Phil odd phiu g 

Detroit 54 

Philadelphia X A % 
Lansing, Mich. 1 
Buffalo 1 

l>«trolt IVj 

Rocherter, N Y 1 
Danville, Pa 1 

Lanaing, Mich VA 

Minneapolis % 

♦ Saginaw Mich l£ 

Henderson, NO 
Detroit 1 

St Johns, Mich 1 
Flint, Mich VA 

Detroit lv5 

Detroit 1% 

Detroit 1 

• Havelock, Neb. 1 

Lima, O * 1^4 

* Allentown, Pa 1 

Kendallviua, Ind 1 
Milwaukee 1 

Philadelphia 1 

• Fremont 0 1 

. Tlendereon, NO! 
Detroit 1U 

.. SIs& Mtch r 

.'.&SST!* * ,ia|w 

. Shreveport La 2% 


225 

$ 370t 

19 6 

395+ 

15 6 

405+ 

217 

495 

217 

550 


575 

19 6 

685+ 

19 6 

795 


895+ 

24 0 

895" 

256 

995" 


1095+ 

226 

1005 

210 

1097+ 

2 22S 

1100 

196 

1150 


1185 

196 

1245 

256 

1245 

19 8 

1250 

240 

1205 

196 

1285 

250 

1295+ 

24 0 

1325 

225 

1330 

252 

1350 

225 

1853 

2223 

ros 

196 

1385 

225 

1395 

2225 

1400 

19 6 

1450 

19 0 

1485 

225 

1480 

225 

1485 

2225 

1490 

2225 

1495 

222$ 

222$ 

1495 

Jfit 


Belmont 

LfWiapwii Pa 

1 

22 0 

1525 

Krcb* 

Jlellexue O 

1 

225 

1900 

Perfection 

Mlam iijHiIm 

J V4 

2*2 5 

1545 

Maivar 

Scranton, i J n 

1 1*/, 

25 6 

I960 

Pioneer 

( lu< ago 

1 

2*2 5 

1556f 

All Amern an 

Frrmont O 

i(4 

19 6 

1915 

Kifml 

11in rffinl V\ is 

1 


1585 

KZ 

( Mingo HI 

i 

22 5 

1950 

Cur ford 

I mm O 

1 

21 0 

1590 

< olmnhia 

1 ohtiai Mich 



1950 

•Nash 

VVutson 

KmiosIih in 1 l 1 /^ 

( j» i>dof j N 1 1 

22 4 

1595 

BAH1+ 

Uaiiia r 

Ki»e I 

1< liiNlung N Y 
Hartford \V Js 

22 5 

1970 

1975 

•I>earbom 

« tillage 

1 


UAH) 

Keystone 

Oaks Pu 


22 5 

1975+ 

Henderaon Bros 

KZ 

t nmbiid|,e Mass 
( im ago 

4 

22 5 

1U50 

*1h nrboia 

Duphx 

( Im ago 

LuusIhl Mu h 


22 5 

1930 

1985 

(. \\ \V 

Kenrna 

Hindi rsmi la 1 


1650+ 

Triangle 

St Johns Mich 1C 

22 5 

1985 

Djiimlh Pn 

m 

19 6 

1050 

•Bi ssi m« r 

Philadelphia 

VA 

22 5 

1905 

DOlt 

WoiMlhavin N Y 

i 

19 r \ 

1695 

Hi nd» r-<on Bros 

< Hmbridgi Muhs 1 


2000 

Gotfrcfiaon 

Detroit 

i 

2*2 5 

1(4)5 

() K 

< >kax Ok la 

XU 2 

25 6 

2000 

Sandow 

Clnuiko II ts, Ill 

i 

Tl) 6 

1695 

Bill 

Oitunma 1 i 

I'j 

2*2 5 

2100 

Standanl 

D< Inut 

D/i 

22 5 

1695 

•3 itfiii 

1 lrtm O 

1^ 2 

27 2 

2100 

Huffmun 

Llkbart Ind 

Vi 

22 5 

1(4)5 

I'raftn 

St I mils 

’ T 

22 5 

2145 

3'raflit 

St I <>MIH 

J 

225 

1695 

ITain hr 

1 luMlnng N Y 

1 

22 5 

2150 

Gramm Pioneer 

Lima O 

Vi 

22 5 

17(H) 

( om'ord 

( oiu f»rd N H 

1 

22 0 

2150 

Traffic 

St Lotus 

1% 

22 5 

1750 

Pm knr 

Milw lukci 

IVj 

25 6 

2150 

O K 

Okiiv < *k1n 

VA 

22 5 

1750 

Komi Iv 

1 i 1 orti ind 

1U 2 

22 5 

21 r *0+ 

•Gary 

Clydesdale 

(!nrj Iml 1 

flv.l. o Ti l'« 

^ ."j 

1775 

1785 

•Nash 
t orhilt 

Im media W is 
TIimhrMin N 

2 2 1 
c ~ T v 

22 5 

2150 

2170 

Lnrrnbee 

Hinkhnnitoii N 

Vi 

27 t 

1785 

(inonni lhoiu u 

1 imn () 


22 5 

2175 

Velie 

Molim III IV, 

Flkli irt Ind l'A 

2 

22 5 

1785+ 

IL 1 hB Im mi 

\lhntnwn I’a 

n 

25 6 

2185 

Huffman 

> 

22 5 

1795 

Autocar 

Vrdmori Pn 

1'^ 2 

18(1 

22(H) 

Moreland 

1 nrl> mk Cul 

T 

25 6 

1SIX) 

Kearns 

1 >nm ill. Pa 

o 

25 6 

2200 

Kankakee 

Kunkaki i III 

v i 

22 5 

1800 

V s „ 

< UK 111 Milt! 

1*^ 

22 5 

22-5 

“W isconain 

Madison AV is 

v/ 

»o 

1350 

11 il Pnr 

1 Im land 

1 

25 *i 

2250 

Betr 

Hammond Iml 

X 

22 5 

1850 

Krnworth 

S. n((h 

1 

22 5 

2250 

Hurlhurt 

Harrisburg Pa 

i 

2*2 5 

1850 

\vmlubli 

( Im go 

Vj 

■" V// 

26 4 

2250 

Dart 

Wati rloo In 

VA 

22 0 

1850 

n< mh min Bros 

< ambudge, Mn 


2250 

D-OH 

Woe.lli.un N Y 

2 

21 0 

1S50 

•Nash 

Ki oosliu \\ is 


2250 

Stewart 

Bnffido l 3 /j 

o 

2*2 5 

1870 

IV ilsnn 

1A rroit 

T'f 

2*2 5 

2270 

IT S 

( im uni in 

1 Vt 

225 

1875 

KZ 

< hicago 


22 5 

2275 

Engle 

St Loom 1 VA 

22 5 

1K75 

'rrlnngle 

v 1 dins Mu I. 2 

22 5 

2285 

Noble 

KindtdhiPe Ind 

VA 

OO FJ 

1890 

Ruggh n 

All American 

Saginaw 

j i 

25 0 

2295 

Snndow 

Fhii ago H’t*, III 

VA 

225 

1895 

rremont O 

o5jr 

196 

2.345 

Wi5o? Trux 

S iginnw Mich 

2 

25 0 

1895 

Clydewlnle 

(Bill O 

I Tt4 

22 5 

2350 

Minneapolis 

1 

220 

1900 

Moreland 

Bnrhnnk ( nl 

IV. 

25 6 

2350 
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SCIENTIFIC AMERICAN 


JANUAXY, 1924 


♦iVpendabie 
Harford 
Heldtu 
1 Vnby 
•Traylor 
*1 Jearborn 
Engle 
Whitt 

Y\ HCllUHi it 

Lntfridwm 
1'ntriot 
Twin ( Hy 
1) Olr 
I >upln 
A\ ulluble 
•Gury 
( ohnnhiu 
Larnilu i 
\ttPi bury 
l Vrrin 
Nullh tin 
Hi lmcht 
Bruiton 

YY nlki r Johnston 
HnrJburi 
•Uomlnckwm 
I H 

YY ilrox Trux 
Armledi r 
Bill 

Jtehnont 
( orbitt 
MiiNti r 
HoinUr 
Kuiikukta- 
Stt w art 
TruIRi 
Krt bn 
Hal I< nr 
Act 

Concord 
13ur\< y 
Clydesdale 
Gramm Pioneer 
Pt rfe< Lion 
Noble 
Muff mait 
•Titan 
Y\ iscoumn 

•Tiffin 

Kalamnxoo 
TV Martini 
Buffalo 
A\ tillable 
*N«8h 
Sandow 
Triangle 
Standard 
Front Dii\< 
Wnchusett 
Mart 
Oneida 
YY ilwm 
M»»n land 
•Trnylor 
•(Jury 
Krebs 
Sildin 
Kitwtl 
K / 

Acaaon 
•Bi fan nn r 
Maccar 
Haney 
O K 

•iVnendnbh 
Columbia 
Corbitt 
1 >unl( x 
Hull I \ nn 
(3>dp«dnle 
Donbv 
Oshkosh 
Bi tz 

Bethlebnm 


E St Lout*, Ill V/j 2 
Lima, O 1Y4 

itch at r, N i D/j2(5 
I>i trolt 2 

Allentown, Pa lVj 

( hicago 2 

Ht. Louis 2-3 

( leveland 34 

Fitchburg YIuhm 1 

Detroit D/fc 

Havelock Nob 2 

Minneapolis 2 

Wotxlhavcn N 1 
Lansing, Mich 2 

( hicago J l /j 

(Jury. lud 2 

l ontfac, Midi 2V» 

B gh ton, N 1 1 1 j 2 ‘A 
Buffalo 1 Vi 2 

St U>uiH 1 

Itocbfstcr N Y 1 ‘4 

( lncinnali 1 '/» 

1 kiludt Iphm 1 >A 

Woburn, Muhm 14 

UurriHburg, Pn 3 4- 
Lhlcago 14 

( Incinnutl 2 

MinniapoliH I' 2 

( incimiuti 14 2'C 

Ottumwu, la 24 

Lew letov ti, I a 2 

Hindcreon N < 2 

( hioilgo 1 4 

Mushing N \ 1 4 2 
Kaukakei 111 " 24 

Buffalo 2'. 1 

St Louis 4 

Bi lb \ hi O 14 

( Irv eland 1 4 

New ark () 14 

( uncord Nil 14 

Ilarviy III 2 

< Ijde O 2 24 

I lma O 2 4 

MinmaiadiH 2'£ 

K< ndnlh ille 1ml 2 


Elkhurt. lud 24 3 

MLlwauku 2 4 

Madison YY i* 2 

liffin U 2 4 I 

Kalamazoo Midi 14 

Han KrtiitUNui 14 

( In mice, N 1 2 

C hicago 2 

Ki iionIiu Wih 2 24 

( hicago II ts 111 24 

St JoIiiih, Midi 24 

Mo trait 24 T4 

Until Hbr Muh 14 

Fiti hlmrg Muss t 4 

YY uti rU>o lu 2 4 

< ret a Bay 1% 

iVtrmt 24 

Burbank t ill 2 

Allentown Pa 2 

Gar> I ml 2 4 

BelliMic (> 2 ] b 

Uocliish r, N Y 1 4 -4 
Hartford Y\ m "24 

( lncago 2 4 

1Vtroit 2 

Pliiladi lphia 2 4 

hi run ton Pn 14 

Harvo III 24 

Okay Okla 2‘ 3 

Chicago 24 3 

1 ontiac Mu h 1 

Ilcmh rson \ ( 2 4 

Lansing Mich 24 

lloobiHtir NY 2»A 

( Ivde U 2 'a 14 

1Vtroit " 3 

Oshkosh \S iH 2 

Uaminond Tnd 24 

Yllentown Pa 3 


•Rowe « 

Pierce-Arrow ••• 
Nortliwe*tern . • 
Mack 
Northwuy 
Super-Truck 
Clydesdale 
•Traylor 
Gramm Pionu r 
Acoson 
Attorbury 
U S 

Morris 
Schucht 
Mack 
Sterling 
Stewart 
Muck 
Fnrkrr 
Image 
Buffalo 
•Bessemer 
Old Ri liable 
V\ ilrox 3 rn\ 
Knlnmaxoo 
Nortbwestt rn 
l J u nr Yrrow » 
Belmont 
Moreland 
3 w in ( ity 
Ihinlex 
Rain it r 
Holden 
Larrabce 
Krebs 
Concord 
Maccar 

Walker-Johnson 
itnn 
•'J'iffin 
KZ 

Standard 

klsucl 

Wilson 
iVnbv 
( uncord 
Sterling 
•Hi ndrlckson 
Miu k 
Kenworth 
Harford 
Ultimate 
( orbitt 
*(«ary 
YVncluisett 
•Traylor 
Schncht 
Ace 
Muck 
Noble 
Krebs 

Gramm 1 10 m i r 
Oshkosh 
Sandow 
Pageol 

American 1 n 1 r ee 

YVilcox Trux 

Hur\ ey 

O K 

I/nion 

Sullivan 

Cljdi sdale 

Kalamazoo 

Doublo Drive 

White 

Oneida 

V 8 

Doune , 

Larrabue 
•1 Iran 

•Rowe 
Super Truck 
Hurlburt 
Aeiiaon 
Aruiloder 


Lancaster, Pa. 2 
Buffalo 2 

Seattle i 

New York 2 

Natick, Mam 2 3 
YVaukentn, III 24 
Clyde, O 24 34 
Yllentown, Pu 3 
Lima O 3 

Detroit 3 

Buffalo 24 3 

Cincinnati 3 

St J-rfiui* 224 

( inclunoti 24 

New York 2 4 

Milwuukee 2 

Buffalo 34*4 

Ntw York ] 4 

Milwaukic 2 4 

Pittsburgh 2 4 

Clarence NY 3 
Philadelphia 4 

Chu-ugo 2Vi 

Miuuuttpolis 24 

IvalamuKou, Mich 24 
Hiatrlt 24 

Buffalo 3 

Lcwiatown, Pn 3 
Ilurbunk t al { 
Mliincapolia 
Lunaing Midi 3% 
HuMldng NY 24 5 
Ilia hester 2 Rj O/i 
Binghamton 2 4-34 
iblleuie, O 34 

( uncord, N H 2 4 ^ 
Scranton Pa 3 

Woburn Mush 3 
Milwankeo 14 

Pitfall, O 14-4 

Chicago 14 

Detroit 

Tlnrtford YY Is 4 
Detroit 1 1 'i 

Detroit 4 

( onenrd N II 2 
Milwaukee 24 

(’hicago {4 

New York 2 

Seattle 2*/ 

Lima. O 24 

llillaide, N T 3 
Hend non, NC 3Pj4 
(Jury, Ipd 34 

Fitchburg Mass 24 
Yllentown Pu 3 
( inclnnati 3 

Ni wark O 1 

New York 2 ! < 

Ktndallville, lud Tj 
Belb vi»e, O W„ 

Lima O 4 

Oshkosh, W is 24 
( iiicagn II ts, Ill 34 
Oakland, Cal 24 3 
Elmira, NY 24 
Minneapolis 34 

Harvey Ill 34 

Okay Okln 3 4 1 
Bay ( Ity, Mieb 4 
Bochester, NY 3 4 

(ivd< 0 on 

Kalamazoo Muh IB 
Benton Harbor 4 
( leveland 2 

(•run Bay YY in 3 4 
( incinnutl 4" 

Sati Fraaciaco 24 
Binghamton 14-4U 
Milwnukeo 5 

Lmicnater, Pa 3 
W auktgon III 34 


(•run Bay YY is 3 4 

( incinnutl <t 

Sun Fraadsco 24 

Binghamton 14-4 1 / 

Milwnukeo 5 

Lmicnater, Pa 3 

YY aiiktgfln Ill 34 

HarriHburg Pa 34 4 


Detroit 
( immnnti 


Oneida 

Olympic 

D 011 
Sterling 
(larford 
YY hiti 
ntlmato 
( om*oni 

\i < 

Di Martini 
Ann rb mi 
ITal Fur 
Selden 
YY itt YY ill 
Master 

Ward La France 


< hieagu 2 1 » 

( mn Bay, Y\ In 24 

Tucomu YY ash 24 

YYooiUunrn N Y <34 
Milwaukee 14 

I imn O 14 or 2vS 

( h \ eland 2 

Hillside N T 2 

Concord N II 2 

Newark O 2 or 24 
San Frnneiseo 2 24 
Portland Conn 24 
Cleveland 24 

Rochester NY24 34 
YY nshlngton " 3 
( hleago 24 

Elmira, N Y 24-34 


Rainier 

Scbncht 

Lange 

Maocar 

(•Tamm Pioneer 
•Gary 
Selden 
Master 
Standard 
Kenworth 
•Row® 

Perfection 
White 
IT 8 

Perfection 

Snper-Truck 

American 


Flushing, N Y^4-C 
( inclnnati 4 

Pittsburgh 3 V 

Scranton, Pa 4 

Lima, 0 fi 

Gary, Ind ff 

Bocfaeater 34-fi 
Chicago R 

Detroit 3 

Seattle 3 V 

Lancaster. Pa 4 

Minneapolis 4\ 

Cleveland 5 

Cincinnati & 

Minneapolis 5 

YVaukegtn, Ill 5 

Portland, Ct 5 


'Rowe 

Lanciister Pn 1 4 


3OO0 

Available 

( bn ago 


32 4 

4175 

Mnck 

V w York 1 4 

256 

3000 

81 Min 

Rochester 

345 

32 4 

4175 

Fngcol 

Oakluml Cal 1 2 

22 5 

3000 

f otfredson 

I VtTOlt 

4 

32 4 

4175 

Pnrki r 

Mllwnukof 2 

256 

3000 

MaRter 

Chicago 

34 

324 

4100 

YYitt YY ill 

Wnahiugton 2 

27 2 

3000 

F YV n 

( lintonville, YA 

is 3 

36 0 

42O0f 

YYilcox Trux 

Minin apolia 2*2 

2fl 0 

3000 

YY bite 

('leveland 

34 

28 0 

4200 

Patriot 

Havelock Nib i 

32 4 

8000 

Nnrthwav 

Nutiik Mow 

3*2 % 

24 5 

4200 

Rainier 

Tlusbiug NY 2 2*t, 

27 2 

8090 

CljdrHdule 

( lyde, 0 

34^ 

361 

4200 

Ki nworth 

Si attic 14 

25 0 

3100 

Garford 

Lima 0 

4 

324 

4200 

Antoi ar 

Ardmore, Pa 2 1 

25 6 

3100 

Autocar 

Animore, Pn 

4 6 

289 

4200 

Y\ iHcomun 

Mndieon Y^ ih 3 

32 4 

TOO 

IV Martini 

San Francisco 

■i 4V 

29 0 

4250 

T nloit 

Buy (Mfy Mi.b 2^, 

25 6 

3150 

Hal Fur 

( leveland 

3‘J 

32 4 

4250 

Nolile 

Kindnilvillo Ind 2 4 

2N0 

3150 

Old Reliable 

( Mongo 


32 4 

4250 

Hurlburt 

Harrisburg Pa 24 T 

290 

3150 

Corbitt 

Ihmlerson, N 

c 5 

360 

4250 

Armleder 

< incinnutl 24 TtY 

289 

3150 

Atterbury 

Buffalo 

34-4 

32 4 

4275 

Avuiluble 

( hicago 24 

26 4 

3160 

American 

Portland, Ct 

4 


4275 

Gntfn iLon 

I>ftndt 2’^. 

28 9 

3175 

Ward La France 

Tlmirn, IN Y 

34*3 


4290 

( orbilt 

Mend an N ( 2 4* 3 

32 4 

3195 

Parker 

Milwnukoe 

34 

824 

4300 

Y\ bit* 

( Uvelaiiil " fl 4 

289 

3200 

•Tiffin 

Tiffin 0 

. 5-6 


4300 

Sibacht 

( inclnnati 2 

25 6 

3200 

YY ilcox Trux 

Minneapolis 

5 

862 

4350 

WapluiHftt 

Fitchburg Mass 2 

27 2 

8200 

Dorns 

Si Iritis 

34 

280 

4400 


Old Reliable ,. 
Sandow 
Kalamazoo 
Hurlbntt 
Clydesdale 
•Tiffin 
YY’ileou 
Witt Will 
Wieotmeiii 
Pierce Arrow 
Hi faaclit 
Moreland 
KZ 

Three Point 
Pierce Arrow 
•Traylor 
•Hendricknon 
Sterling 
Den by 
Gotfredeou 
I>e Martini 
•Rowe 
D-Olt 

Ward La France 

Amer La France 

Mack 

Holden 

Attorbury 

Fngool 

Lnrford 

V H 

Ifoane 

Pierce-Arrow 

Rainier 

Maccar 

Pli rce Arrow 

Parker 

Master 

Available 

Sterling 

Amir La Trance 
1 Itimate 
Mnck 

Super 3'rnck 
Fageol 
M ack 
Sterling 
Doani 

Old Reliable 
Mui k 

Mucl innald 

Sterling 

MacDonald 


Chicago • 0 

Chicago H’ta, III 0 

Kuamuaoo, alich 0 

W' p “ 

rain, O 6-7 

Detroit 5-7 

Wuhington, D C 5 

Mudiaon, YYIh 34 

Buffalo 4 

Cincinnati ft 

Burbank, Cal 5 

Chicago ft 

New York 6 

Buffalo 5 

Yllentown, Pu. 5 

Chicugo 6 

Milwaukee 34 

Detroit 0 

Detroit 5 

Hon Francisco 4-5 

Lancaater, P* 5 

YVoodhavtn, N Y 0 

Elmira, NY 5 7 

Elmira, N Y 34 

New Y^ork §4 

Rochester 6 7 

Buffalo 5-6 

Oakland, Col 6^4 
Lima, O 5 

Cincinnati 7 

San Fruudsco 34 

Buffalo 6 

Flushing N Y 6-7 
Scranton, Pa, 5 

Buffalo 74 

Milwunkee 5 

Chicago 5 

Cliicago 5 

Milwaukee 5 

Hmira, NY 6 

IlilUide, N J 5 

New York 5 

\N uukogan. Ill 74 

Oakland, Citi 5-6 

Now York 64 

Milwaukee 5 

Sun FrnticDcu 6 

('hicago 74 

New York 74 

Sun Frandaco 5-6 

Milwaukee 74 

Sun F rnnd8co74 15 


Tnulu of the following rating* and S A E horsepower 
are offered by the manufacturer*! indicated, under a policy 
of quoting price* on application only from n proupoctiv e 
pn reliant r YYe are thorefort uuuble to Hat them in their 
proper place** in the table above 

Anne Cadillac Mich. 

1 raw «*• • 1 

Broekwav Cortland, N Y 

1 (256), 24 3 (2722), 34-5 (82 4), 5-7 

(36.1) 

Chicago Chicago 

14 (256), 24 (25 6), 3 ( 324), 34 (824), 5 ( 324) 
•Commerce Detroit 

% 14 14*24 

♦Duy Filler Newark N J 

IV. 2 24» 3, 4, 5-6 
Diamond T ( hicago 

fuW ,&,,<*»■«»• •* 

Fciltral Detroit 

1 (225) 1% (225), 2</j (272), 3^-4 (824). 8-« 

(iHI 1 ) 

Fulton Farmingdale, N Y 

114 (225), 224 (225) 

G M C Pontiac, Mich 

1 (106), 2 (256), 34 (324), 5 (824) 

IIhIui Hamburg, Pa 

1 (256) 14 (256) 2 (27 2), 24 (2722), 3 (82 4), fl 
(324), 6 (86.1) 

Indiana Marion Ind 

1 14 2, 2, 24-3, 34-4, 5 7 
International Chicago 

l (106), 14 (225 ) 2 ( 22.5), 8 ( 28 JO), 5 ( 28 9) 
Killy Springfield Springfield, O 

14 jlMOJ, 24 (240), 34 (324), 34-5 (324), 5-7 

Menominte Clintonrille, Wia. 

1 ($o) K (26 ^ )( 22 k (2aC) ’ 

Ogilen Chicago 

L 14, 24, 34, 5 

Republic Mmn, Mich 

DA (22.5), 2 ( 225), 3 (256) 3 (272), 44 (824) 
Sanford Syracvwo N Y 

14 2 (224), 24-34 (27.2). 34*6 (32 4), 5-7 (824) 
Six cylinder* % 14 (27 8), 14 2 (27.3) 

Ser?ice Wabash, Ind 

DA (225), 14 (25 6), 2 ( 28.9), 3 ( 28.9), 4 (32.4) fl 
(32 4) 

Signal Dotrolt 

1% /SW* <272) * < 27 2 >’ 5 < 824 >» 

( 86 . 1 ) 

Transport Mt Pleawint, Mich 

l (22.5), 14 (225), 2 (256) 34 (2R9), 5 (82JJ) 
•United Grand Rapids, Mich. 

14* % 24. 34 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements , Etc. 


HOW MAY A PATENT BE OBTAINED? 

A LL proceeding* In the Patent Office, the ministerial department of the 
Government created for the purpose of carrying into effect the right 
of protection of inventions given by the Constitution are governed by 
the provisions of the Revised Statutes, Where the Utter do not specifically 
control, the Rules of the Patent Office itself apply To obtain a patent the 
inventor, or if he is deceased, his executor or aaministrator, must make appli 
cation to the Patent Office in the form prescribed The application consists 
of a petition to the Commissioner of Patents praying for the grant of a patent, 
a written specification of the invention, an oath regarding the applicant’s 
inventorship, in most cases a drawing, and more rarely the application U 
accompanied by the deposit of a model or of specimens* The application 
must also be accompanied by the payment of the Patent Office fee The 
actual scope of the invention, of which the patent affords a monopoly, U 
defined by the claims forming part of the specification A patent claim is the 
definition in words of the actual patentable invention m question It is prob 
ably the one most difficult expression in the English language to formulate 
It must be clear, terse and precise. It must not be too limited and it must 
not be too broad As a general proposition, the shorter a claim, the broader 
its scope, for it must be remembered that every patent claim must he con 
sidered in its entirety and, therefore, every element or feature included 
therein is a definite limitation That a patent may disclose far more than is 
actually patented therein will be readily understood when it is considered that 
in order to make clear the actual and specific advance in the art involved in 
the invention, it may be necessary to show it in combination with a great deal 
more that is already old in that art The progress of an application through 
the Patent Office, its so-tailed prosecution before the tribunals of the Office, 
is often a complicated one The Patent Office Examiner cites as prior art the 
nearest references in the form of issued patents or other publications, reject¬ 
ing some or all of the claims originally presented Thereupon the applicant 
has opportunity to present new claims, to modify those already before the 
Office, or otherwise to correct and amend the application until finally the 
applicant and the Examiner are in accord as to the scope of the invention 
which may be patented As much of this procedure is hedged about with 
technical considerations, rubs and regulations, it is most essential that the 
application be prosecuted by one thoroughly skilled and experienced 


Pertaining to Acronaut lea_ 

GLIDER,—W IffUKUucB, 68 W 92d St, 
New York, N Y Among the objects of this 
invention is to produce a motorles* liLuvier 
than air machine which is so constructed os 
to permit of the carrying of an operator and 
the maintenance of the machine in flight for 
an appreciable length of timo by the otiliaa 
tion of air currents. A further object is to 
provide manually adjustable wings const!tut 
ing climbing surface! and a foot actuated 
elevation controlling rudder, whereby the 
operator may readily control the machine 
after a take-off (See Fig 1 ) 

_ Pertaining to Apparel _ 

BRASSIERE —I Pa5es, c/o Star Braa 
slere Co, 80 W 10th St, Now York, N Y 
The invention relates to a combined brassiere 
and camisole, aud has for its object to pre 
sent a construction wherein the garment may 
be quickly and eaaily applied or removed by 
the person using the device A further ob¬ 
ject Is to provide a brassiere having an upon 
lug near the front and a plurality of securing 
members together with n flap for presenting 
a continuous smooth surface ovor the faaten 
ing members at the front of the garment. 

FASTENING DEVICE FOR CUFFS — 
A L Thornton Box 569, El Paso Texas, 
The object of the invention is to provide a 
fastening device which cannot be accidentally 
detached from the cuff although adapted to 
be easily applied to or dptarhed from the 
cuff by the person using the device The de¬ 
vice is simple yet ornamuttul and attractive 
in appearance it is also durable and may be 
ousily manufactured 

_ Chemical Processes _ 

CARBURANT FOR ALCOHOL—J M 
A Chkvalier, P Boubcft and H Rkg- 
NAULT c/o J M L Chevalier, 11 Rut do 
Mademoiselle, V ernaillcs Seine et Oise The 
Invention relates to u procuw of curburation 
of alcohol, the object of which is to furnish 
tho alcohol with volutilc products rich in 
enrbou and capable of imparting to it a 
calorific i>ower comparable to that of petro¬ 
leum bet mine The process is characterized 
by the addition to the alcohol of volatlb oil 
of remn of a mean density of 0 890 mid a 
light oil of acetone 


Electrical Devices 


REFLECTOR AND LAMP St BPOR V — 
R S Rradlly 250 8 Hunker Hill Ave 
Los Angeles, Cul The invention relate to 
lighting fixtures An object is to provide n 
support for a reflector and incandescent 
lamp, which will permit of tin lamp and 
reflector being adjusted to various positions 
whereby the light from the lamp may be 
utilized at various nnghg to best advantage 
The support is simple in construction, easy 
to manufacture and very effective in carry 
Ing out it* purpose (See Fig 2 ) 

CALLING DEVICE—W L Whidden 
Box 75 Morgan Hill, Oftl This invention 
relates to coiling device* for telephone tx 
changes and is designed principally for small 
telephone exehnnges such us private branrh 


or the 40 drop camp boards used by tho 
I idled Stati* f oiermnont, 'I’hn object is to 
substitute for the drv batteries used for 
ringing or calling an induction Coil utilizing 
Its alternating high voltage cumnt fur ring 
ing the bell thereby saving from 48 tu (>0 
batteries 

MOTOR DRIViN CIRCUIT CAR 
RIAGF —8 II SrtAHPSTEEN Tennfly, N I 
The Invtntion n Intis to clcetricnl dietn 
button mid particularly to means for dis 
trlbuting tho same through a tmv< ling mem 
her to u second trailing biointx r ami his 
for Its object to provide a construction 
wherein tin electric current may be sup¬ 
plied in any quantity at a minimum coNt 
over a maximum ana By this invention of 
universal circuit carriage, itirrmt may ho 
distribut'd for railroad use canal nuvign 
tion, stone quarries lumbering urn! ngrn u! 
turn! purposes with an arrangement wlnre- 
by the vehicle utilizing the current is pir 
mitted movemmt in any dinotlon 
ELECTRIC IKON—J LmviskT and * 
Hedtbich c/o C \V Froessel 971 Broud 
way, Brooklyn, X Y An object of th< mven 
tion Is to proudi means wlnreby an < h i tnc 
iron cun be mounted on a stand and wlun 
disposed tlureon in a particular position will 
revive heutwig current, but when disposed 
in a differ* lit position will not receive the 
heHting eiirmit A further object Is to pro 
vidu a stand with whiili electrical mi * linn 
ism Is assn* luted for automatlrallv turning 
on the current 


DU1 < ELL PRIM\UY BVTTIRY —W 
S Doe c/o Doc FIcctncaJ Diviei fo Day 
and Y\ nter Sts Kent O Among the «b 
jects of the invention is to provide a dry 
cell primary batterv arrunged to pirmit the 
uwi r to readily replace u used up cell by a 
new one and to rivivc the battery, in case 
itfl imrgv i« run down by merely adding 
water to one of thi drv-ci U elements f £ho 
battery is pnrtUulnrly serviceable for use in 
portable flash lamps or hearing devices 
Till UMOST\TB SWITt UING DF 
VICE FOR ELI- CTRK IRON8 —F Trn 
min, c/o N M Eddy Alpmu Mull Thi 
main object of tins invention n sides in tin 
provision of a tliLriiumtiitiouHy operated 
switch eonstrin tul to op< u and break the 
tie* trh einuit at a predetermined tnnpera 
ture and mi alts combined therfwith to pre 
vent tin numb from Ding Cosed again 
until the iron 1ms eluded hr a dehnit* 
amount. Aliotlu r oh pit r* suits in con 
Htructing the switch m win h manner that it 
may be at any Hint rile mod manually 


j_ Ofjnterest to I armers 

METHOD OF \NI> APPARA 1 l S FOR 
SI I FLYING Y\ VT1 It 'LO IRIIK.AIION 
DITCHES—(, T Pherb Columbus, Now 
Mexico Tin object of lb* invention is to 
prnvidi n imthod nml apparatus of tho char 
arler discrll^**! whertbv an adequate and 
uniform supplv of water mnv D had from 
I the w nter lie iring sand of a ri\<r bed nt nil 


times irnspoctiv* of flood or drought a con 
dnu leading to the irrigation ditch to supply 
the water 

Ml //LI —L M Kasmushfn Box 74 
JJeschiitis Ort An object of tile invention 
in to provide n light wtight muzzle with ftd 
juatubU means for controlling the grazing 
activity of an animal so that the quantity 
of grass or other vegetation accessible to tho 
animal varies us required during different 
&OU90D9 and under different conditions so 
that the animal may be prevented from eat 
ing excessive quantities and the consequent 
bloating Tim device when In position does 
not chafe or Interfort with the movement of 
the animal h jaws 

HYRY1 ST™ FRAME CONSTRUE 
TION—M D ICabt tilt) Calvin St Ben 
dleton Ore An object of the invention is to 
provide n frame construction which permits 
a proper leveling of tin frnme regardless of 
tin angle or side hill inclination am) which 
maintains the wheels in u vertical position 
and the frame relatively low to the ground 
and at tlw same distance from the ground 
ot oil leveling positions This frann permit* 
of u proper leveling ullur on flat ground or 
on the lilllsid* s or inelming surfuie* 


Of General Interest 


ANT TR VB —J W Pollock Soldiers 
Gome Hawtille t td Tin invention relates 
particularly to u trup designed for catching 
ants an object Ding to provide a trap of 
this diameter from which an insect cauiiot 
eat apt and designed in such a initnm r that 
ants or nthi r insects art induced to enter A 
flirt hr r object is to provide a trap which will 
bv snnplt practical rusy to clean and incx 
pensive to manufiictim. 

( OM BIN I D S'lOKM N VJSH AND MIX 
DOW M ULLN —1) V Lvduf 802 Dtiryoa 
St, Raymond, \\ ash It Is the object of this 
Invention to combine with a window screen a 
storm sash winch will pnvent rain coming 
through the seretn nnd thus enablr the wm 
(lows to In ahvavs open nnd screi tied during 
a storm It is also an object that tbt com 
blued sash nml nerrtn be adapted to bo 
tasilr ismitinmtl m tin runway of the lowir 
window sash ( Set Fig 7 ) 

M MLSrit \L 1U t OUT> \ND FILINU 
DKVK V—F \\ Uoolom 151 lUntb St 

Arlington N I It in the aim of this Invon 
tion to provide a stntistirul r< cord and filing 
system w In r< by n lomplett and aceurnte rec 
ord of nil transm rions bflwiui a mauufac 
hirer nnd a i uslnmi r together with the na 
tun of Hu article i tr mav fit kept It 1* 
a fiirtlu r obnet to prnvhh means bv whldii 
an mtrv rhrk mav k« * p tiie record complete 
nn<l up to dat< It rs not urtesaary for him 
to mnkc (lilTmiit tntrns in differnil lerlgers, 
the fohh r comprising ruM»rd shells for in- 
ib xing men limnliM Imught and sold, sum* 
man and n cnpjtnliitinn thus saving a great 
amount of buokkirpmg (Ne< Eit, 4 ) 
frAY SniVJLE BLfK k AND WALL 
t DNhTRT E7 MIX—A II VKihiNr'oukT Ir 
lot Bark Avt New York N Y Tin in 
wntion has for its obj< ct to provide ii build 
ink unit of (In prrfcruhlv fnrux d hollow 
and also formal as an int« rinding block 
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producing u wall Ktriiiture winch will nimu 
late in appouruiuM, tffcct, mul waterproof 
nc«a r tlio uHiml type of shinglo wall construe 
tion the block heing of simllnr nine and 
dimriiHionn to that of the g£nn*1nr<l fchlnglo 
wall conetriiitiuii * 

DBTAtn A B L F nANDLK FOR 
BROOMS —W H Zactibt HumphroM St 
and Southern Ry , Atlanta On The inven 
tion him for itn object to provide. n broom 
having u detachable liundlt adapted to be 
positively and rigidly asNociutod with the 
broom Htructure und which it* of simple and 
durable construction tmdlv attached to the 
broora head and comparatively inexpensive 
to manufacture 

TRAP—IT M Britan Ojus Fin The 
Intention relates to n spring trap especially 
adapted for trapping mice rats and the like 
An iiu]>ortiint object in To provide a wide 
treadle plate which not only uctN as an apron 
to keep the bam of the trap chan but also 
acts ns a conluet min r no that if the rat 
or mouse stands thereon the trap will be 
sprung A further objoi t in to provide a 
halt uirrier ihjmn lully adapted to rtceivn 
loose grains 

urn and nto< rss nm making 

8AML-R 8 MvrutH 411 Filmort St, 

( orintli Miss An ohm t of thin hmntion 
is the provision of a prouss fur forming n 
rug whereby the rug will hi mere ormunen 
tal more serviceable and more (cononihnl to 
inamifmture and whenhv the u nh r of the 
rug will have in * ffpet n continuous flat sur 
fact whereby puck* ring or buckling up will 
he prevented 

PANNING DFVrrr-T Rancapobf and 
L ITOoKARO 087 Teaust St San lose 
C nllf The imcntiou n Into* in general to 
the canning industry and particularly to a 
device for facilitating tin packing of food 
products mu h ns string beans asparagus or 
the like wlihh for the purposes of eonveni 
once are usunllv parked in upstanding itoei 
tion with the pieves nrrangul substantially 
parallel to one another tin device is used 
ns n means of assembling the products before 
transferring them to the can 

GOPT7FR GtTN-R F Armstrong Box 
853 La Cjgno Kalis The Invention relates 
to a gnu which is operand bv the gopher 
when the animat is in tin Him of fire 
w ton by destrm tion is mnd< certain the gun 
Is positioned so as to In most effective in its 
purpom \nothir objict is to provide n gun 
which is simple reliable in operation and 
inexpensive to mauufniturc 

RAG ■—T> Trat m c/o DritaTrauin Co„ 
*17 K 22nd St N< w York N Y The inven 
tion has for its obje< t to provide u Indies 
Imndbag or |m*4u t book of a pattern wherein 
a boadid structure is presented whieh is very 
inexpensive but pr«aents a very pleasing np 
petirauit A furtto r object is to provide 
a stamped set of ldnnkH with lines guiding a 
worker in npphing the heads so ns to present 
the nppoarnnee of a woven structure 

IIAIR Cl RLiFR - A C IlFATnooTE, 
61-4 Tustim SL Chicago Ill An object of 
the Invention is to provide a bnir curler 
vvhhh mav to* ustd a multiplhitv of times 
with but little wenr th* reto V further ob 
joct is to provide a ihvln bv means of which 
tin hair may be curled or waved without tlio 
application nf heat The device is simple 
and mav bo easily applied 

8PRAT cm-L L TiRRFtT C/o Tir- 
rell Mfg < o Rrldgeimtn Midi Among the 
ohj*ot« of this invention is to provide n sprnv 
gun for sprttving cdUngs nr tlu like in 
which the liquid ifl thormighlv atomised and 
mibsoquentlr projected through n suitable 
noxxlo A further object is to provide n de¬ 
vice lu which the fttnmlxed liquid may be pro 


jocted through one or two noutlc* by merely 
turning tbe central feed tube, 

FOl NTAIN BRUSH—J V Huetuf*, 
526 50th St., Brooklyn N Y The inven 
lion rclatis to combined containers und ap¬ 
plicators for semi liquid or past coating sub¬ 
stances such as shoe or stow polishes 
Among the objects is to provide u brush or 
duuber which includes means for the accora 
rnodutlon of a supply of polish and means 
for feeding the samo ns needed and means 
for shutting off the feed to prevent waste, 
and means for replenishing the supply 

MEANS FOR OBTAINING SPHER 
ICAL RELirF IN PICTURES—A E. 
IlHTfELHON, 171 W 23rd St New York N Y 
An obJiHt of tho invention is to provide a 
device in which a picture drawn upon a 
flat surface having two dimensions may be 
viewed through a transparent plate and given 
the appearance of a picture having three 
dimensions tho third dimension representing 
depth concave cylindrical buses of various 
powers King employed to produce the re¬ 
sult 

FASHIONED ANKLE AND ARCH 
SI PI OUT —A POHNU* 140 Rw tiling Kt, 
Brooklyn N A The invention has for its 
object to provide an ankle and arch support 
rnori c»pi Dally designed for inserting in 
ImhHn or shoes of standard makes and simes 
und fashioned to provide an aid to the foot 
particularly wh< n tin. wiurtr is exercising 
f limbing golfing skating or indulging in 
sports linbb to strain the foot the device 
(specially supporting the ankle boue 
FOLDING STOCKING STRFTCHER. 
—IT A Bfrendmfn Bangor Pa Th* in 
vontion relates to n stocking stretch* r which 
unfolded presents a proper form on whh h □ 
stocking may bo positioned for stretching 
and drying and when not in use mnv be 
folded to a coinpnet hody and easily Atored 
The device is simple may be quickly folded 
and unfolded and may to adjusted to ac¬ 
commodate stockings of different sixes 

HANDBAND OR PROTECTOR FOR 
RASFBALL PLAYERS —E Konnr </o 
Park* r Sti ams & ( o , 300 Sheffield Ave , 
Brooklyn N Y The invention has for its 
object the provision of n simple device 
whereby the hntids of a person playing a 
game such as bast bull especially that por¬ 
tion of the hand over tbe bone joints may be 
protected from the impact of such an object 
as n baseball The device comprises a hollow 
Mishloning moans of rubber which mav be 
inflated, disposed on a band over one of the 
Joints 

WINDOW CLEANING DEVICE —0 
Hrxmi 418 Central Park West, New York, 
NY An object of the invention Is to pro 
\ ide n sirnplr nuuns wtoroby both of the 
glass surfaces of u window may be rendily 
* leaned from the inside without requiring 
the operator to stand upon narrow window 
ledges or attempt to reach the outside of tho 
glass from wltldu both of which conditions 
may be difficult and dangerous 

8TOPPFR,—0 J CROHfl 140 Church St, 
New York NY It is the purpose of this 
inv on don to construct a stopper so as to in 
sure the removal of the stopper bv means of 
« pull on the bottle or container and to per¬ 
mit n certain amount of adjustment of the 
stopper transversely to insure a tight fit in 
the neck of the bottle tho device is partlou 
larly adapted for fire extinguisher containers 
STOCK CARD —R H Reed Klamath 
Falls Oregon An object of the invention 
is to provide a card having means for indt 
eating the exact quantity of stock on hand, 
and means to Indicate the movement of the 
stock A farther feature is that the stock 
card indicate* the correct location of tho 


stock so that verification may be made at 
any time by a person not thoroughly ac¬ 
quainted in tho stock room 

SCALE —M M Munk, 8436 Mt Pleas¬ 
ant St, N W , Washington, D C One of 
the foremost objects of this invention is to 
provide a scale for weighing letters and 
other small objects. Another object is to 
provide a cheaply manufactured scale which 
consists of a few parts stamped out of sheet 
metal and bent into proper shape, and to 
provide an arrangement of fulcrums pos¬ 
sessing o degree of yleldability which pre¬ 
vent the scales lever from jummlng 

FLY SWATTER.—H W Mangold and 
A M. Mangold, 442 So 9th St. San Jose, 
Calif An important object of tho invention 
is to provide a fly swatter having a handle 
the forward portion of which is formed with 
an elongutod loop about which a striking 
cloraout such as a piece nf rubber is extended 
and the striking element is provided with 
attaching portions secured to the body both 
inside and exteriorly of the loop whereby a 
positive connection is provided between the 
striking elenu nt and the loop, 

X RAY FILM HOLDER.—A Hallbn 
berg, Fargo N 1) An object of tho inven 
tion is to provide a device having means for 
holding an x ray film in u desired position 
within the mouth of a patient, and for in 
dicatiug to the operator the exact position of 
the film w hereby the rays can be ho directed 
that tbe shadow cast on the film will con 
form in contour to the selected object which 
is opaque to the rurs. 

PLt G —L Stephens 508 3rd St, Man 
etta Ohio Briefly stated this invention re¬ 
lates to a pucking plug preferably formed of 
a single piece of wood or the like and hnv 
ing q plurality of HCgmenU] sections adapted 
to be muied longitudinally with relation to 
each other so us to increase the cross sec¬ 
tional area of tho ping A further object 1» 
to provide n plug which Is of birhly simpli 
fled construction 

HAIR IRON—J P Oankavm c/o J E 
Rose, Atty Box 275, Port Arthur Texas 
Among the objects of the Invention is to 
provide a df\W« width ban a wide range of 
utility being capable of advantageous use in 
either crimping or straightening the hair in 
any desired manner and to any degree, the 
device is provided with electric heuting ele¬ 
ments is simple and durable and safe In 
operation 

DYNAMITE PT^NOH —R M FUZZA*t>, 
100 So Miami Ave Miami Flo. Th* in 
vontion relates to punchers especially adapted 
for punching a hole in a stick of dynamite 
preparatory to inserting a cap in the cart 
ridge. An important ohjert is to provide a 
punch which will effectively hold a stick of 
dynamite in position during tho operation of 
the punch so thut tho hole may be safely and 
expeditiously formed either in tho end or 
dde of the stick. 

TRAP—P Stbono, Box 80S, Ogttnan, 
Aria Tho particular object of tbe inven 
tion is to provide n self-operating trap com 
prhdng nn individual eng® adapted to trap 
animals and to deliver them into a larger 
compartment, returning automatically to its 
set position The trap once set up needs 
hardly any attention since it nntomatically 
seta itself, its capacity is limited only by 
aim of the confining compartment. 

TOOTHPICK — R. E. LuNdat, Keystone 
Hotel San Francisco, Calif An object of 
the invention is to provide a toothpick of 
simple construction which is adapted to be 
readily secured to the tongue of the user, 
whereby t)i* inner aide of the teeth may be 
cleaned A further object is to provide a 
device of the character described which is 


inode of a reeilleut material whereby it will 
readily conform to the tongue 

WALL CONSTRUCTION — J A Lynch, 
Leouia, N J The invention relates more 
particularly to a wail construction formed of 
brick of tho ordinary type combined with a 
special form of building block. One of tbe 
primary objects is to construct the wall so 
that between the inner and outer surfaces 
there will be provided air spaces for the pur¬ 
pose of eliminating moisture. 

KEY CHAIN REEL—T J Mouxson, 
867 W 123rd St, New York, N Y The 
general object of the invention is the pro* 
v lslon of a compact reel and eating, provided 
with extensible means for holding a key 
chain or tho like, the device operating to re¬ 
tain the extensible key "chain in Its extended 
position for unlocking a door, and In a man 
ner that may be operated to draw the ex 
tensible key holding means into the eating, 
and hold the keys riot* to the body 

HAT PROTECTOR —J J OXEAIY, 
Hiets Lano, Glenside, Pa. This invention 
has for its object to provide a simple, econom 
ical and efficient covering for bats or gar 
ments whereby they ran be very easily stored 
away and protected from dust and dirt, die 
garment being not only stored within the 
protector, but also firmly supported The 
protector is so constructed that it may be 
manufactured at a very low cost, (See 
Fig 5) 

VENTILATING COVER FOR OON 
TAINEKS —O T Mowtw, c/o Wm. 
Wayne, Mlaaonla, Mont. The invention re 
latPH more particularly to containers em 
ployed for transporting milk cream and the 
like One of the primary objects Is to pro 
vide a contuinor in which the interior will 
be at all times in communication with the 
exterior to afford proper ventilation of the 
contents It is a further object to so con 
struct the cover for milk containers that the 
gases generated within the container may be 
discharged therefrom (See Fig 6.) 

WINDOW SHADE—W F Chuxch, 
Mrs. Mary M Church, executrix, P O Box 
1327, Greelev, Colo This Invention relates 
to window shades for curtains of the type 
Including two shades both adapted to be 
drawn from the same roller in opposite di¬ 
rections when the roller Is located at a point 
Intermediate to top and bottom of the win¬ 
dow, so that imparting a turning movement 
to the roller one curtain portion is drawn up 
and the other is simultaneously drawn down 
(See Fig 7 ) 

REFRIGERATOR.—J H MoKm, Box 
766, Mobile, Ala. The invention relates to a 
dispensing refrigerator for bottled bevorages 
or liquids, and has for its object to provide 
a device which is of such simple and durable 
construction as to present a compact and 
ornamental appearance and yet contain and 
cool a relatively large number of bottles 
which may be conveniently dispensed by a 
simple ejecting mechanism in the form of & 
spring finger Tbe bottles are exposed to th* 
full effect of the cooling medium and yet 
protected against breakage or injury (See 
B3g R) 

DISPLAY RACK.—0 F BKCUNlNettt, 
763 So 19th St, Newark, N J An object 
of the invention is to provide a display rack 
in which the use of Spring arms for holding 
the articles displayed U practically done 
away with, and a rack which may be con 
renieutly utilised for supporting a number of 
newspapers or megasinM in such a position 
that the headlines of tbe papers or names of 
tbe magmrines are all exposed to view 

ARTISTS' FRAME.—B, J Mawd*. 11 
Pratt St, N» RMMb. N T TW» fora*- 
tion Is particularly designed far nss by 
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toad* xrtirt*. Tb« tMunl object U the 
provDfaa ol ftn «djpctable frame for >npport 
Jng a flexible paint resolving foundation of 
diroemdottfl qavaral times that of the cron 
notion of the building or room in which it i* 
dad red to work, the device is capable of 
accomtnodatixig various vises of paint reoelv 
ing foundations. 

PUNCTURING ATTACHMENT FOR 
COLLAPSIBLE TUBES—G S Tuxnkb, 
21$ Raritan Are., Hew Brunswick, N J 
The general object of the invention is to pro¬ 
vide a puncturing attachment to be carried 
by the tube and held in position by the usual 
screw cap until required for use, a more 
specific object being to provide an attach 
ment of such character as not to detract 
from the appearance of the tube, and so 
formed and arranged that it will not con 
stitute an obstruction in the ordinary lion 
(fling of the tnbe (See Fig 0 ) 

_ Hardware and Too ls_ 

TOOL —F Garjuson, Wendell* Idaho 
The Invention relates in general to tools 
such as pHera, pincers or the like the object 
Is to provide a tool of this character which 
embodies foldable handle members whereby 
the tool, when not iu use, may be folded up 
into a compact article capable of being cur 
Hod around in the pocket without discomfort 

LOCK.—A Yuaow, c/o 8 M. dowsky, 
TIC Crown St, Brooklyn, N Y The prin 
eipal object of the invention is to provide a 
lock In which the bolt is effectively pro- 
tectod agaiust “jimmying or tampering with 
either from the outside or inside of the door, 
both by the keeper and the casing The in 
vention alms to provide a lock keeper and 
casing construction which Is applicable either 
to a spring lock or locks of the dead latch 

type. 

VWNDOW FASTENER.—A F 1*aoW 
ATHOM 074$ S. Maplewood Avc ( hjengo, 
III The Invention has for its object the 
provision of a device which will enable the 
locking of a pair of alfdabiv mounted window 
saahes A further object is to provide a 
device which may be secured In an unlocked 
position, thus obviating the accidental en¬ 
gagement of the lock in raising or lowering 
the Rash 

COMBINATION TOOL —H Schcictz, 
Los Plum us Calif The invention relates 
to combination tools, tho purpose being the 
provision of a tool which is nduptnble to n 
plurality of risen, and which is of simple con 
Rtmotion, it being placed in com pit< t form 
when not in use The device is ndapted 
to form a carpenter’* square a curpenter'* 
rule a pair of calipees a glass cutting im 
plement, wid may be adapted to hold safety 
ra*or blades during the honing or stropping 

MEAT HOOK —A W Weykl e/o J B 
Centrum, Atty , 420 Now Amsterdam Bldg , 
Baltimore Md An object of this invention 
is to provide n hook the individual members 
of which may be nwnng inwardly toward 
each other so that tho m« at hook e in be 
collapsed mid stored when not in use \n 
other object Is to provide u hook with nidi 
nting hook members, enabling the hanging of 
a plurality of carcases 
COMBINATION LOCK —W H Jay, 
Box 07 Mobridgfc S 1) The primary object 
of this invention la to provide a permutation 
lock which is prncticnHy proof against im 
warranted manipulation ami whlrii in aim 
pie dnrable and pleasing in appearand yet 
strong the arrangement of the purts being 
such that the lock is adapted to a variety of 
uses 

COMBINED DEPTH AND HEIGHT 
CAGE.—I*. J HotiAkTT, 100 So Oxford St, 
Brooklyn, N Y The invention relates to 


geometrical instruments, and its object Is to 
provide a combined depth and height gage of 
the micrometer type and arranged to enable 
the user to readily see and read the distance 
between opposed contacts to one ton thou 
sandth of an inch. Another object is to per 
mlt of detaching tho micrometer caliper for 
use as such 

VALVE GRINDER,—A Lotoesm 1123 
Eust Market St, Aberdeen, TV nsh Among 
tho objects of this invention is to provide n 
valve grinder which Is of simple ami durable 
construction, which may be rendlly applied 
to the engine whooc valve* are to bo ground 
and which mny be operated without tho exor 
ciso of special skill or of laborious effort am! 
to insure proper seating nnd efficient action 
of tho vnlvo nfter the grinding operation 

AUTOMATIC' SUirLD FOR CIRCTT 
LAR SAWS — J E La^te 1471 V\ 7Trd 
St., Chicago, Hi Tin Invention relays to dr 
vices for guarding saw blades to prevent in 
jury to un op* rotor An object is to provide 
a device that can bo arranged in u donind 
position with respect to the saw bladi nnd 
comprises relative!v adjustable parts where 
by it is suitable for use with uaws of \hHouh 
sites, and can ho applied to saw or work 
supporting mentis of ordinary construction 
without any extemdvu changes being rv 
quirod 

ROUTING HEAD —A Marckau, 103 
Plneapplo St Brooklyn, N Y The object 
of the invention is to provide a routing h< nd 
for photn-ougrin ing work and nrrang*d to 
insure free running of tho toOl-cnrrving 
spindle nnd reduce wcur to a minimum thus 
prolonging the life of the ninniug parts 
Another object is to allow convenunf and 
quick assembling and ilDaum raiding of the 
running parts 

NUT LOOK—A R Tov Monst T» tuple 
Portland, Ore Tho main object of Oh m 
volition is to provide nn absolutely firm and 
secure h>ck for a nut, and to provinf the 
poHNibilltii« of it* D coming loose hv reason 
of constant jar or < xpowiin fn tin < h meats 
A further object is to pmvhh a wntiur with 
a locking lip which constitutes n furtlu r or 
double lock for the nut 

TOOL FOR UOMPRIuSSlNt VALVP 
SPRINGS-S r IMr* Highwav Dept 
San Antonio, Texas Among the nbju ts of 
the invention is to providi a tool unhiding 
ft fixed fork nnd a movable fork adapt'd to 
cooperate m compressing n spring and to 
I provide means when hv tho Dim abb fork )s 
j constantly in parallelism with tin fixnl fork 
' at nil points nf trm rl the dcviiaa is simple 
duruble and inexpensive to mnmifnctur< 

_Heating and Lighting 

PORTABLE OYrN—T n Pawluk 
c/o Enterprise Portable Oven ( o l r »<)2 
( Ivboum V\e (Mih ago 111 Vniniig (la 
nhjects of this invention is to provnh a port 
able oven which may D* rewhlj divalent 
bled and packed in a relative1> small sp uf 
for shipment A fnrtln r obji et is to pro 
vide an oven with a pluriditv of shrives 
which is adapted to v annus kinds of In at mid 
which makes use of a novri form of door 
construction 

AUTOMATIC DR\FT RFCIXATOK - 
V B Carr nnd S ET Bkohimr, 217 W 
Chicago Avc Lebanon Tnd An object *»f 
the invention is to provide an automnti 
draft regulator for n furnace whnh is nc 
tainted by the st( um pressure in t!ie boih r 
A furtlu r object is to prov ide adjustaM 
means for automatically kitping the pr< s 
sure of steam in the boikr at a predti r 
mined point nnd automatically regulating 
the ojtcniug and dosing of the draft door 
and the chi'ck draft 


1 BUCKET—4V L Thompson, 324 Wcrn 
berg Bldg, Greenville, Miss One of the 
principal objects of tin. invention is to pro 
vide hq earth working bucket which is par 
ticulnrly cupubh of ut« ns a scraper bucket. 
Another ohjoct is to provide a bucket which 
will not onlv be under thi complete control 
of the operator but will also serve to effect 
lvily necu mu bite tip material nnd ntuio the 
name la the burial while it is being conveyed 
| to the desired mduts 

j HEATUt—] D S-iott, c/o W H 

Taekson in JR 47th St New York 
\ Y The invention relutts to benters of 
tho ck< trie tyi>c Among the objects is to 
pravfd< a pirmimint honttr especially 
adapted to bathrooms and stitdlar localities 
mounted within a reerwi in the wall nnd 
wt coimtru* tisl that tlio outer portion is in 
imitation of nn ordinary hot air register 
the outer face being flush with the wul! 

I Mach ines and Mechanical Devices 

rOBACfO PVtKfR-O R Matson 
«/oK N Ntlsou 117 \\ Mum St Madisuit 
( W is Tin ohjn t of the invention is to 
provide naelmiusm for uisilv ami readily 
i*ompr(*Hsmg or pinking tobacco Iljivcs into 
the desired baks or bundlis tin device is 
adapted to op< rati on all varn tits of tobacco 
is rondilj controlled ntul in guiera! is of 
simple and durahh construction 
MACUINL FOR SJIUtiNG ( Y1 IN 
DEItS \an \ Futi-n TN Morris St 
Danbury, Conn Tho ami of this invention 
iu to provide a d<v ice for use iu connection 
with the making of metallic ‘•ecrptacles nl 
though not mctsHurlly limited to this par 
titular adaptation An ohjn t is to provide 
a mm bine by means of which a <>liuder mnv 
lie treat) d to form a flange or corrugation 
m tlu Duly, naans Ding provid'd to at nil 
times r< tain tin c>1lndor in prnjH r isksillon 
with the op« rating parts *>f tin tnucinm 
FIR SOFT f VIN(i AND ( LI ANING 
MAC IIINK—N I RTEnwAY, 48 Lnfayette 
,Avc Fwrgneu Brooklyn N \ T lie in 
| vention n luti s to furs ami peltH its obju t 
is to provide a mm him for softening and 
eltanltig fur garments und fur nkiiiN m n 
ipilvk and Lffectivr innnmr wtlhout danger 
of injury to the garment or skin V furtiitr 
object ib to fucilitati the placing of tin gar 
mint nr skin into tin mm him nnd fin n 
rtioval of tin same tin refrom ami tin separnt 
mg of the <h amng imdiuni from tlu gar 
ment or skin 

| HOT LOA\ ST I M Si CTION \ VL\ L — 
P R Ho i Hf fllT N Waller St tbkngo 
Ill An objiet of tin invention is to pro¬ 
vide r form of vnlv4 di signed particuiarlv for 
use in fin inlet of npparalu* for comprissfng 
clnstit flunls atuh us air oxygm mtrag)n 
ammonia or ollii r gases to a pr« ssitn up to 
TOttO pounds \ further ol>J(*tt is to pro 
vide a divice construct!d to n main dosod 
when the elastic fluid is being <*ompr» sscd 
anti ctmsHimnrlv pt rmit no return of the 
gas through tho inlet port 

POSITION INC. Ml \\N FOR PISTONS 
—I R Davis ami R M lint um 000 1 urk 
St San Francisco Oalif Tin pnrticnl ir 
objrnT t»f tin uivtntion is to provide mtaits 
for pvmitnuung tin Hitt rnnl stud* of a piston 
so us to alint tin same with a drill guide 
for the purpose nf Diring a hob through 
tho studs adapted to rucive tin w nst pin 
to width the conmcting ro»i D attaelud The 
device will accomplish tlu nbnit with lit Hi 
loss of turn mu) wjth mnehiuc like accuracy 

(Lvmsidll bi< kit orrumNo 

MIdIVNTNM S O NAh/it Mi c/o 
American Mfg & I tig ( u <Io«Iilii Iml \n 
! object of the invintion is to provide ft light 
(lamslull bucket wlmh has means for jmisi 


tively holding it rigidly while the two halves 
an being clusod in tin uct of digging A 
further object is to provide means tn steady 
the bucket while it in being raised or lowered 
and to provide a track runway construction 
on which the operating mechanism is carried 
GLASS MNISUINg VVD POLISHIN< 
MACH T N R—G C Sc ott IVuUon \\ \ a 
The invention relates guurnilv to a machine 
for smoothing the ndgi s of protsed glassware 
m the nature of drinking kIuhxch or tumblers 
us well us polishing tlu external surface 
thereof tin object bring the proriKiou of a 
continuously oivcratuig machine capable of 
movement iituli r manual or mechanical power 
and of nudy ndjustnu nt 

RINSl T1 P —P O \ANvrrt« Vthcnn 
( a \mong (In ^hjcctw of tlo crivuition J* 
to provide u ritiMC tnl> hn\ing rotary mount 
mg und diviihsl Into communicating compart 
mentu extending to tin c< liter of tin tub oo 
that the tub inay D turued to present uny 
coiiipiirtnant to n Htntinn d»«ln<l citlnr for 
the ojm rutor or a iieati r or for a drain 
(Sec Fig 10) 

FTA SUING MACHINE—S Frikdman 
48 Lafayette Avi bvergrecn Jtrooklyn N 
Y This Invention relateH to u mmhine for 
cutting tlu flodi from akinn ami mon p«r 
ticularly to a maritun In which tlu revolving 
knift has the general form of a disk in which 
high grade steel is cmplovcd in thi mnuufuc 
tore More specifically the limnttnn has in 
view' a knife that mny be groutui with facility 
nnd that will cnabh tin cutting edge to be 
preserved by a whetstone 
MF( IIVNICAL U\riNf ('OITtHE — 

( I an< i imf nnd V J Yn\k/AHAi New 
Orb tins Ln An iin)M>rtnn( uI>Jm t of this 
limutnui is to provide nn urniiHcnuat devico 
win rein a plurality of continuous rows of 
mechanical boros arc caused to travel ln a 
ghtn course to r» present n horso raev A 
ftirfher ohjet t is to provide mean* whertby 
the horses or figures urc supported for move 
ment in such manner that tipping over of the 
figures is prevented 

1 NI\hK8\1 CTTTlV, AND KNEAD 
TV M \( JUNE - L Nbtro 9 Strrnia 
J Snmrdati Bucharest Roumnniu Th) nmn 
I turn Iina for its ohjict to providi a uni 
vtrsid cutting and kneading nun him for 
unit) rials of nnv kind it sulistnntiiiUj csvm 
ltnscs two main parts vix two continuous 
nriing cutting and kneading cvUnder* nil the 
one liiiml nnd a nu tnl support or frame eon 
| raining the mah rial on the otlu^r hand 

Pertaining to Vehicles_ 

BOW l'UOTI UTOR FOR \UTOMO 
BILE TOPS —T II MxTBinv I S Ihbfit 
and Ij \\ Nwvyfr e/o ITntcr V\ Sawyer 
Atlv North Vnson Mi Among th! objects 
of tin inutitlon is ti» prov uh a safety dc- 
v ii i in thr hirnt of a cushion proti cling 
nn nns for tin D*w of a top of an automobile 
whir* by to iivmd fxwsjbh injurv whouhi ntt 
ois upant of tlu n ar s> at D> throw n upwardly 
nnd strike his bend ii[H>n tlu D»w Tin devlc! 
iNiuipris* s a c isnif, which may D Inflated, 
nnd is nduptid to he fitted ujton tlu lower 
side of tlu hrlilgi portion of the Dtw (S« e 

fig 11 ) 

IU ‘■ULirvr A\TT1 I 1 —1 Schmipt «2t> 
Ninth Ave , Ni w A <irk N \ One of the 
prim iiv obji'cts of the imintmn is to lira 
vide n wlinl *»f the resilient typ< In winch 
tlu rfsiluney |« prod urn I hv a pluralitv of 
springs \ furtlur ohjt 1 1 is to prov uh a 
wind m vritirii a cushion lirf mav he cm 
pluvid with th) rtsult tliut rtsilitncy eqmv 
abut to that obtain! )l in a pm umnth tire is 
atrmne<[ The d( vt< f mnv be readily dians 
si mbit il for tlu purtmse of repair or the 
like (S.< 1 ig 12 ) 
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RADIATOR HOLDER.—J W Klara, 
c/o Lovinski & LevlnaW Hutto Mont. The 
invention relates to means for holding a radi 
ntor in tho manufacture or repair of the 
name and has for Its object to provide 
moans whereby the radiator may be turned 
in its own plane or rooked vertically where¬ 
by to dispone the radiator in various angular 
positions to make nil points readily access! 
ble 

vrnu Lr spring —w e Stanford 

TuylorvilU (. alif Tht* general object of the 
immtlnn In t(» provide u spring awwmblage 
of leaf springs and appurtenances to afford 
the maximum resUiencv and to constitute 
effective xhm k absorbers without the neces 
mty of employing ahock absorbers additional 
to the springs The assemblage includes 
upper and lower curved springs 
AIR RELEASE DEVICE — W A E. 
Madixick c/o M E, Chun h, Milton, N D 
Hriefly stateil the important objoot of this 
invention is to proud* an nir release device 
having simple means whereby the same may 
be readily attached to n valve ati m for uu 
seating tho valve, and thereby permit air to 
escape from the tire The device is of simple 
construction and is durable In ubc 

LI imiCATlNO DEVICE — E R 
Bales 1432 E 05th 8t Chicago Ill This 
invention n Into* to a device for lubricating 
the air cylinders of a two stage air comprta 
sor and Is primarily designed for use with 
air compressors used on locomotives Tho 
object is to provide a lubricator that may 
be fed from Some convenient place and huv 
lag a restricted feed oprnlng which checks 
tho flow of oil preventing an over supply 
TIRE-CHAIN TIG IITENEIt AND 
LOCK—L Slaua c/o Slamn Auto Co, 
TlumboUlt, Neb Among the objects of the 
invention is to provide u chain tightener 
and lock which comprises two monitors piv 
otally secured and which are adapted to be 
locked in elosod imsition by naans of a 
spring pnssed pin which takes the place of 
the usunl cotter pin and which securely locks 
together the two momb* r* of the device 
SIIIELD —A C Sandfrh, Helena, Ark 
Tho object of the invention is to provide 
combined ventilating and sun shield for nu 
tomobllrs, adapt***] to be mounted or attached 
to any standard type of car and to [m rmit 
free passage of nir therethrongh at tho same 
time protect tho driver from mijii glare also 
to prevent insects or other foreign elements 
in tho atmosphiro from passing through 
RADIATOR THFRMOSTAT — \ I 
Kaplon, Brunswick Md 'this invention 
has for it# object to provide a radiator i 
thermostat including an Incandescent lamp 
arranged to be lighted upon completion of ! 
the ohctnc cirudt when the mercury in the 
tube reaches a predetermined high or dan 
gcrous point. Indicating excessive heating of 
the engine so thnt the operator of the en 
glnc is warned in time 
AUTOMOH1TK FENDER —S G Fit* 
Simons (ImrUston S G An important 
object of the invention is to provide an au 
tomnhile fender whieh is rigidly and securely 
held in its op*n or op<rntlvc position sub- 
MMpieut to striking a person uud more spe¬ 
cifically to provide simple mpana whereby 
the sides will he prtv uitod from sagging 
when opou The devico is neat in nppenr 
anco and may b** cheaply manufactured 
A1 TOMOHILF BRAKE —0 Pakhon 
W 1 4th Ht PlainfiiM N T Tim in 
vcution relates to a brake for motor drlvm 
vchkhs tin brako having brake shoes mov 
able into and out of braking contact with 
the transmission shaft Th» d* vie* includes 
a shnft n block surrounding the shaft n 
pair of brake shoes pivotally mounted at 
one of tlielr ends to the block and moving i 
toward or from the shaft on tho pivoted end*. 

SPRING MOENTING— V W Page c/o 
Victor Page Motor C orp Melrose Ave, 
Stamford Gonn The primary object of the 
invention Is to provide means for connecting 
vehicle springs, particularly of the so culled 
cantilever type to tho several points of at 
tuchmrnts at the ends A furtln r object is 
to provide a novel form of center bearing 
and attaching menus whereby the lubrica 
tion of the spring is greatly facilitated 
R FETING — G E Pfrrt Lincoln 
Maine Tho invention relates mom parti* u 
larly to link belting, an object b* tug to pro 
vide an arrangement of flexible links such ns 
leather or the like, in combination with 
coupling pins whieh permit an easy removal 
or replacement of worn or injured links 
without the employment of ton's or the 
necessity of proceeding to a garage or repair 
shop 


EYESHIELD ATTACHMENT FOR 
MOTOR VEHICLES — J W Paiuaosa, 
c/o Mn S W Harllaon, 112 N Hind* 
Greenville, Miss The object of this inven 
tion U to provide an adjustable eye shield 
for driven of motor vehicles which may be 
positioned immediately forward of the driver 
nud at the rear of the windshield associated 
with the vehicle, and thereby efficiently pro 
te*t the driver's eyes from the sun glare or 
the lights of oncoming vehicles. 

SPRING WHFFL—G W Wattr 526 
N Penn St, Indiana [tolls, Ind The inven 
tion rt lutes to n spring wheel especially 
mlupted for use with trucks although it may 
be used with motor vehicles generally, a* 
well ns other vehicles The object is to 
provide a spring in which the springs are so 
organized with ouch other and with the other 
elements of tho wheel that all the spnnga 
are active to support the load and to absorb 
shocks 

COLLAPSIBLE HOOD OR ROOF OF 
VEHICLES —0 Baerr, 2 Hue des Snblons, 
Pnris, Franc*' The invention rolotcs to a 
device for mounting glazed frames intended 
for use in conjunction with motor cam and 
permitting of readily bringing the frames 
Into cither the Inoperative or operative post 
tion without it being necewwry to support 
manually tue whole weight of tho frame 

STRAINER —J EL Oraby, Flushing, 
N Y The invention particularly relates 
to a strainer of the type commonly ein ! 
ployed for preventing the entrance of dirt 
into the carburetor of an untomobiU The 
primary object is to provide a strainer, 
which mny be cleaned without being taken 
upnrt A further oblert is to provide a ] 
strainer which is durable rfllctint simple 
and inexpensive to manufacture ! 


crank cote of an tatattoMU for ooeduetta* 
a lubricating liquid from a reservoir to UK 
lubricant receptacles in the crank case, 
further object fa to provide a conduit that 
has no inward projecting portions which 
would tend to interfere with the flow of 
the liquid. 

FLOOR PLATE.—J. ft EnmaffS, ©20 
Main St, Jacksonville, Fla. This invention 
relate* to a plate adapted to be atti 
to the running board of an automobile. An 
object is to provide a relatively simple de¬ 
vice that will euhonce the appearance of the 
running board A further object Is to pro¬ 
vide a plate which embodies a foot scraper, 
whereby dirt scraped from the foot mny fall 
to the ground without being deposited on the 
running board. 

CLUTCH LOCK FOR MOTOR VE¬ 
HICLES —L A Calamjc, 718 W IUngold 
St, Freeport Ill Among the objects of the 
invention is to provide a clutch lock in which 
means la provided for positively looking the 
transmission clutch in a position to discon 
uoct tho motor from the transmission raech 
anism and to provide a device which may 
be easily attached to the standard types of 
motor vehicles, tho device being concealed 
from view, with the exe* ption of the foot 
plunger and adjacent spring lock 

RESILIENT WHEEL— 0 E. WiooOTB, 
I>ellii La The object of this invention is to 
provldo a resilient wheel which is well 
adapted for use on nutnmobdo* or other ve¬ 
hicles and wherein a high degree of reeili 
ency is obtained so us to give tho vehicle 
easy riding properties for use as a passenger 
vehicle and relieving the running gear and 
other parts of strains and shocks and render 
ing the employment of a pneumatic tire un 
necessary 


SSViV»VSBt , J2 , 1 s 

tMjm! tofiafei, win Md which 

to ODtoiriaMjr fill the ehoe Md to be 
therein in direct end to end contact, one 01 
tike importont feature, being the entire elim 
lnedon of mjt trMerene partition, for sen 
oratlhg the different containers* 

GREASE RETAINER.—S, R Mow** 
3174 Washington St. San Frtndsoo, Calif 
The invention is particularly designed fm 
use on the rear axle of a FV»rd nutomobil* 
although not confined to that type of ma 
chins. The principal object is to prevent 
grease introduced into the different housings 
from working outwardly along the rear axle 
Into the brake drum The device is easily 
installed, and returns the grease without in 
any way Injuring the axle or axle housing 
COMBINED PARKING BUMPER AND 
THEFT INDICATOR—L. W Noatxs, 551 
\V 160th St, Now York, N Y An object 
of tho luvention is to provide on auxiliary 
bumper to be employed in connection with 
the main bumper, and projecting from the 
front and rear of the car, for preventing 
drivers from parking their cam too dose 
tho hUmper also serves as A theft Indicator 
when the car is driven with the bumper 
locked iu projected relation from the oppo 
site ends of the car 



Fix II AalomofclU trftnttniuioB of th« con 
itant mooli typo dtatrned by W S. Can 
ninth am 



FIs M Portable cab for trucks, tho litrtn 
tion i( R. U BUrklnton and G K. Smith 


\IU IM'MP — E Witman, Sinking) 
Spring Pa The general ubjict of thiH in 
v ration is to provide a tire pump that w ill | 
cfliriently function as a donblo-ncting pump j 
to effect discharge of air with each forward ] 
and ntiirn stroke of the piston A **pe 
tail object u* to provide a device of strength [ 
und simplicity 

8 VFPTY DEVICE FOR INF!\TTNG 
FNHIMATIC TIKES —H II Breeden, 
Milh lilt N J The prlneipul object of the 
invention is the provision of automatic j 
menus for the pnvuitiou of ovtr Inflation 
and bursting of a tire whon under the pro¬ 
ems of inflation n further object being to 
provide a dtvice which constitutes menni 
for gauging the nir supply whereby it may 
be compr< used within the tire under a pre¬ 
determine*! d* gree of pressure. 

RrsifirsT v\m,KL— m j dotit, 

33 Butler St Brooklyn N Y Among the 
objects of die Invention is to provide u 
w he* 1 employing springs by means of which 
a conventional aolkl rubber tire may l>e used 
to advantage A further object is th* con 
strurtion of n resilient wheel in which the 
parts will at all times be accessible for lu 
spcction adjustment and oiling 
BRAKE IRON — S L Hall, c/o Grant 
Ooitnntlv 201 H Main St, Cushing Oklo, 
Tho invention relate* to brake irons for use 
in connection with wagons although not 
limited to this use, an object being to pro 
vide an Iron which is strong and rigid which 
enn b« readily secured to tho brake beam 
and which supports the brake shoe so thnt 
the latter may bo adjusted when worn The 
iron may be cast in a single piece. 

LI BRIG ATI NO DEVICE FOR AT TO 
MOBILES ETC—R B Hawscom 133 N 
10th St Klamath Fall*, Oregon The chief 
object of this invention U to provide a con 
duit which is adapted to be installed in the 


IN 11 RNAL BRAKE —V \\ Pack, c/o 
\ ictor M Page, Melrose Ave, Stamford 
Conn This invention relates to vertical 
brakes of the interna) type expanded by 
means of a cam The primary object is to 
provldo adjustable surface* for the cam to 
engage In order thnt tlio throw of the shoes 
may h* restored to normal when the wearing 
surface* have becomn worn A further object 
is to provide means for securing tho brake 
lining or friction surface to the shoes 

TOP FOR VEHICLE BODIES—C P 
Pond, c/o George L Trnffurn Camden, N Y 
The general obje* t of tho invention is to 
provide u top adapted to be mounted on a 
vehicle body to comprise n roof together 
with pnncls hinged to fold for sustaining tho 
roof in a raised i> 08 ition for making the vo¬ 
id* le body more uvailuble for living purposes 
and to cause the roof to be lowered onto the 
vehirh for traveling or entering a garage 
AUTOMOBILE MIRROR BRACKET 
AND JOINT—S Fmnbfjw, 363 Canal St, 
New York, N Y The lu vcution relates to a 
bracket und universal joint, and has for Its 
object the provision of means whereby a 
mirror iu its various adjustable poeitioas ia 
more advantageously disposed at ail times 
with respect to a bracket whereby the mirror 
can be more easily manipulated, the number 
of parts being small the cost of manufacture 
is considerably reduced 

SHOCK ABSORBER—D B D Blake, 
400 Jersey St Quincy Ill An object of 
the Invention is to provide means whereby 

3 nick and simple adjustment of the parts of 
tie device mav be achieved, And means 
whereby the tension of the spring used can 
be quickly adjusted independently of other 
adjustments 

WHEEL AND TIRE CONSTRUCTION 
M H Ackerman, 70 No Willow St Month 
dair, N J The invention provides as a 


SHOCK ABSORBER— R Ragsdale, 
130 South Main St, Porterville, Calif The 
invention is adapted to be used principally 
in connection with so-called cantilevor 
springs It is an object to Interpose a shock 
absorbing means between the axle and the 
body of tho vehicle which will cause any 
shock transmitted to the spring from either 
of tho axles to uctuate the spring from op¬ 
posite directions and to thus spend its force 
in a number of minor vibrations without 
substantially affecting the body itself 

AUTOMOBILE TTEHUASINO TRIM 
MING AND LINING MACHINE.—F G 
Moors, 362 Broad Ave, Canton, Ohio The 
foromoat object of the Invention is to pro 
vide a machine by moans of which certain 
fin like rubber portions left on the tire caa 
ing In curing can be removed and a special 
preparation applied to the inside of the cas¬ 
ing in one operation A further object is to 
provide for trimming and lining an automo 
bile tire casing certain actions, as for ex 
ample stopping the rotation of the tire ens 
Ing and the spraying of tho lining fluid 
being accomplished semi automatically 

FLAT TIRE ALARM—M, J BaRRT 167 
Wnshmgton St. Newark, N J Among the 
objects of the lnvLution is to produce a 
simple and imxpensive flat tire alarm which 
Is readily applicable to the wheel and tire 
without necessitating material alteration 
thereto and which operates to effectively slg 
nnl the driver of the vehicle when the tire 
becomes flat or deflated to such an extent 
thnt further running will prove injurious to 
tiie tire 

TRANSMISSION — W 8 Cunning 
haw 2027 Elizabeth St, Shreveport La 
The invention contemplates a variable speod 
transmission which inclndos constantly 
meshing speed gears together with means for 
selectively rendering the same operative 
whereby to eHmlrmto the necessity of shift 
ing the gears into engagement and the re¬ 
sultant disadvantages Incident thereto A 
further object is to provide a variable trans 
mission Including speed selecting means, 
mounted on the steering column within con 
vonient reach of the operator (See Fig. 13 ) 

PORTABLE GAB—E. D Black inton, 
and G E Smith, address £] D BlncUnton, 
Groton, Conn The general object of this 
Invention U to provide a portable cab at¬ 
tachment to be conveniently used on trucks, 
tractors or motor vehicles and is particu 
larly ndaptsd for use on a chassis, when not 
in use the device may bo conveniently 
knocked down In small oompass for storage 
or transportation (See Fig 14 ) 


Design* 


DESIGN FOR A TOY ANIMAL.—Em 
abeth A. T10HLEB, 14 18th Av«^ Paterson, 
N J 

DESIGN FOR A DOLL.—0 R Zrw- 
MtiULAN, 42 Clifton Plane, Brooklyn, N Y 

DESIGN FOR A LIGHTING FIXTURE 
ARM—A Mti.Ufll, c/o Radiant Lighting 
Fixture Go., 38 Bleccker St, New York, 
N Y This inventor has been granted two 
patents for ornamental lighting fixture*. 

DESIGN FOR A DOLL.— a ft Gibson, 
c/o Moore A Gibson, 46 ft 21st St, New 
York, N Y 
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Btertriol Dtrkff _ 

SWITCH FOR ELECTRIC IRONfiU—H 
Bim 000 Broad St Meriden, Com? Ad 
object of this invention reaidea in the pro 
virion of a rimpJe, eihdent, and durable elec¬ 
tric-iron rwitch which will operate to oiten 
the electric circuit of the hne whenever the 
operator has to leave the iron A further 
object reaidea In the proviaion of means 
whereby under certain conditions, if the 
switch cannot be worked, a fusible element 
wfU blow to cause the operutiou of tho< 
switch (See Fig 15.) 


_ Hardware and Toola _ 

SCISSORS SHARPENER. — Fmily 
Jonem, 8 E, 72nd St., New York N Y The 
general object of the invention is to provide 
u simple and durable ecissora sharpener, cust 
from glam, which prosente a neat and attrac¬ 
tive appearance, and la of such a rise that 
it may be carried la work boxes or the like. 
A further object is the proviaion of n sharp 
ener adapted for use with all sixes of scissors, 
and that may be operated by people having 
little mechanical skill (See Pig 10 ) 

TURNING TOOL —W P Ronky 2210 
Lowell Blvd, Denver, Colo Tbo object of 
the invention is to provide a turning tool 
which is adjustable no an to be readily 
adapted for use with work on bearings of 
various rises and which is so constructed and 
organised os to accurately turn or true thf 
bearing to its circular crow section irrespcc 
tivo of the adjustment of the turning tool 
The tool may be readily applied to or re¬ 
moved from the work. 

FAUCET — O rrLFciER, 3003 ZiphyT 
Ave, Corliss Pa The object of the invention 
is to provide a faucet which is adapted to 
ellmlunte any possible waste of water or 
other liquid due to the leak or tight closing 
A further object is to pro\ide n faucet hav 
in* a spring pressed valve adapted to be 
normally closed and to mwocinto with the 
valve a suitable lever for lifting the same, 
and meuns whereby the valve may be locked 
In raised position 

LIFTING JACK—W J Melchior 300 
Equity Bldg, Fargo, N D This invention 
has for its object to provide a jack width is 
portable and particularly adapted for raising 
vehicles or the like In a quick nnd positive 
munner It is also an important object that 
the lifting distance of the jink be consider 
ably greater than thqt possible with the 
usual portable jack now commonly era 
ployed. 

~ Heating and OghtF n g ~ 

HEATING SYSTEM—A Const R, 
240 Hall Ave, Murshfidd, Oregon This in 
vention relates to a hooter aasociatod with 
an open fireplace nnd includes n hot air 
heater, trash burner distinctive smokestack 
elements, stack cleaning means means to 
rain and lower the door to or from the 
fireplace, a water-circulating hearing circuit, 
a water heatlug door, a range boiler, nnd 
means establishing communication between 
th* heater door and boiler (See Fig 17 ) 

PORTABLE STOVE —C O Sheldon, 
c/o Domra Irrigation District, Donna Texas 
The general object of the invention is to 
provide an oil atove adapted for outdoor use 
for supplying heat iu orchards to prevent 
fruit from being damaged by frost, or for 
similar purposes The device is durable In 
construction, economical in operation ami 
inexpensive to manufacture 

BURNFR —P M rntLEW, 3746 W Pino 
Blvd, St. Louis Mo The invention more 
particularly relates to that type of burner 



Fig 15 H B«nvl* ■ electric Iron switch d 
signed to open tfa« eirtstl whoncTcr the Iron 1> 
left unattended 


which iHili&es a tluid us a fuel An object is 
to proude a device which hits means for pro 
vidlng a steady feed of fuel to the combos 
tinn chamber and width ih adapt'd to 
change a liquid fuel into a combustible gas 
befort tin latter is burned A furthi r ohjet t 
is to provide a device in whuli tin fuel is 
first vaporised anil then mixo I with tin de¬ 
sired quantity of mr befort Ding conveyed 
to the combustion chambi r 

GAS III- \T HR—A T Rum h PO Box 
425 ( itv Hull Station New York N Y An 
object of tins invention is to prmido a simple 
one piece fixture iinluding a burner i hmnbt r 
and a mixing eliamber with « connecting 
conduit Riiitiiblv (liuiensloned to pruvhh fur 
a generous supply and flow of gaH A fnr 
ther oh jet t is t *j provide a mixing ehatnl« r 
ho construct! d that tin rr will be no leakngi 
of gas even nt low pn ssim and a burning 
ehuml>er in which tin beat will hi eflfet lively 
radiated 


_ P ertaining to Vehicles _ ^ 

TUA(TOR THAI I HI- W ( Naiior* 
Muimfit M La Tin primary objn t of tin 
invention Ih to provnb an urran^ment 
whereby In a train of an> desirtd nuinht r of , 
trailers used iu conniption with au automo 
bile truck or huv tvpi of ltd viliiih rach 
of the several trnlli rs will truck in tin t x.a< t 
path of the preceding trailers Ly virtue of 
the special coniwctums between tin wlinl 
turning livers and the wheel shifting tu 
rods as well us lit* particular comm lions 
tetwitn the body spring nnd the axles (Sr, 
Pig 18) 

BLOW OUT BOOT FOR PNT UMATIU 
THUS—L T> Sim UNO 541 4th \vr 
Last Kulispell Mont Among the ohnets is 
to provide a blowout boot whnh fs 
ndupteil to be quleklv uud i nsilv applied to 
the inner tube of u pneumatic ttrr whnh is 
adapted to remain in position uft< r tbi (up 
is Inflated and may Is removed from the 
inner tube without daiigir eitlur to tlie tube 
or the casing The construction of tin boot 
is of such a nature that it maj be uhuI n 
poatcillv (See I Ig 11) ) 

hNUINEUONTKOl^LUP 0LUT1 n 
RMjI' VSINt, MEANS—U, I Rfuia 

null Texas Ha invintion relates to the ( 
gcur control of automobiles and motor cars 
the object being the provision of menus bv 
whicli to ilisjKuse with the manual depths 
sioii of dutch pedals so «*t to avoid rjo 
nervous strnin nttmdant upv>n gear shiftim 
or stopping the ear In carrying out tin ' 
iuvmtinn the suction of the ingino is usid , 
■ for the puriHise of holding tin clutch in r» j 
It used position when the engliu is m mm< 



Fir te (wt kUu mIiwu ittftrptntr in 
vented ky fmlly Jonu 


tm nt un long onlv as tin uect b rater pedal 
is iu rctructed position (Stt Fig 20) 

VALVh —\\ F 1 >rm EA Hnrkmsaok 
V I Tin invention has for its object To 
provide a valve in whnh means is provid'd 
for holding the vufw sti m against turning 
so that the valve will always seat in the 
same place to provhh means for adjusting 
the valve and to provnh a novel form of 
lot king menns for retaining the valve in 
slightly closed position 

CTIOFK BLOCK G II Lanf 302 
Perry St Pmitim Mich An object of tht 
until tion is to provide a dt vice of the t liar 
aoter nuntioned whnh is construe lot! of one 
piece of stork thus thimnating the neciwutv 
of separata tit pn*ees nut li as miiHt be used 
wfit re two mparat* hlockH un employed A 
further object In to provide a dtvioi width 
i aiiinit tip up whin tin loud is placed 
thereon 

MUFFUm- F T TUnm f W7 W Hu ‘ 
ron St ( hicago III r J la invention rehitis 
to exhunst imdfler for motor < nrs An object 
is to provnlo a muflli r in which then are 
means for retlut ink the hack prtSHiire u|M»n 
protlmtH of eomhuntion or exhauNl gnses A 
further obji et Ih tt» prov Id* a th v ies hnv mg 
means for reducing hoists occasion'd bv the 
rush of exliunst gusts thin through 

NONFNI 1 M\TIC T1RF —C A Fisk, 
tViti So Boubvurd Bronx N \ The inven 
tlon has partKiilnr n ft reuen to a fill* r for u 
tire shoe or t using its object is to provide a 
form of comas tion Is tvurn tht otitir bantl t»f 
ihe filler ehnunt and tin rim of tie wind 
width mon elhvinith fumtions to allow for 
the lotal comprt ssjoiiH of the tin whin on 
foiintenng an obstacle or supiKirtiug the 
weight of tin vehicle 

sic nab r or \ r mcLV s w t 

( tiMHM c/o I Mt Kone (tiatlstonc Hotel 
<»2nt1 8t untl K nwood ( hlcago 111 Vinong 
tin objttts of tin Invention ]« to providt a 
signal for antomobihs whuli is verv sltnidc 
in construction and which 1ms meuns for 
telling the dnvir of an appronthing vthuh 
the dirt t tion in which tin v tint It to vvluth 
the device is ittadud is going The deuct 
may he nadilv secured tc» tie ftmler of n 
car It consists of « minimum number of 
parts und will not easily get out of onler 

FND (i YTL -T L ltL7Y Lnroti Ill 
The invintion rtlntrs to t nd gates and fosh n 
lug means therefor associated with a wagon 
bod> or auto truck Tin invention milsxlien 
’a tombinaliou flat and swinging t\r bolt, 
tiuiH obvialiiig the netrssitv of emploving 
' wagon rmls or drain connecting the opisistsl 
’ suit s of the wagon Ik>x which cannot b< 


druwn out in clow quarter*, while the ©fe 
boit« on provided by the paten t may be 
opened in a minimum of space 

SEA T— U M MoNrooME»T 1211 W 
Kt nrsley Flint Mich The object of the in 
\eulioii is to provide a neat for vehicle* in 
which all shocks may be absorbed nnd tbufl 
at all times insure the evmifort of the occu¬ 
pant. The buek of the seat is spring sup 
ported and adapted for free vertical movo- 
im ut Tin. near is also supported by springs 
to further absorb the shocks to which it may 
he subjetted Rolhr mt bum are ulso carried 
to hold the structure against forward tilting 
imminent 

MULLL FOR AlT'CMOniLUS —8 
K \J lan Monroe La This invtutor has 
is < n granted two patents of a similar nuturo 
I’lu ir ohjecte un to provide a wheel of tho 
t> |ie uiduiliug n dt mouutabh rim which is 
susceptible of rtatlv and tcoiiontical munu 
faclun the parts bung in the main formed 
bj stamping pressing or similar meehunical 
procesms Vimtln r object is to provide u 
wheel whtmin tin tit mom table rim is easily 
asst mbletl ami dissembled whilt being sc 
curdy though rdcasubly lockrtl thi orgum 
zation bnng such tliut a singh manipulation 
sents btUli to reioasu tin lot king means and 
to rt It use the rim from its engagement with 
the wheel 

OtTHinr BRAKE—F J Andfi, 3720 
E 52ml Wt., ( levcland, Ohio \n object of the 
iavtuiilou i« to provide u brukt oiicrnting 
merimnimn whuli may be r< udilv uttuched to 
a cmt of a certain fyi>c without altering the 
construction m the slightest A further ob 
jet t ih to provide ti lunstructiou of outside 
brake which unmns a quick response to thr 
nition of tht hrakt iietlul and which brings 
the t nr to n stop smoothly nnd without vibra 
turn or ruttlc 

SPRING WIIPtL—P rALowiio Stop 7, 
Bcdfurtl Ohio \moiig the objec-ts of this 
invention is to provutr a spring wheel Jihv 
ing u strics of bow springs interposed be 
tween tin mm r and outer members of the 
wheel, said springs liming fixed rduttem to 
one member mid ftt tla ir emls JravJug mov 
able or rolling uigugt me at with tht other 
member w In rehv tin springs can take vary 
mg posi t it ms in acconluuco with the strains 
or strtssis put tin reon 
TlRh (TI \IN IIOOK—A Falmthavit, 
141 Warner Ave Jormj Uitv N J Tbo 
invintion rtlatts to ami skid tiri cliulus and 
has particular rt feriuot to n hook which 
isumects the cross c hnins to tin side chains 
An obiMt is In provide an attachment for 
tht usual form of hook of this character, 
w liich tsinv erts tin hook into a snaphook 
mid which is readily npplicublf to or re 
movable from the cud link of the cross 
drain 

SNOW UFMOVING \PPARATUS — 
P DunwaU), Uiti N \ It is thi object of 
tills invention to provide nil apparatus which 
may be used with an ordinary motor truck 
nnd to provide mums for attnddug the «p 
pr ratlin to tht tnuk A fit rt lit r object is to 
provide n snow rt mov ing apparatus wherein 
an intense htut is applied to the snow while 
it in Jn n flaky comlitiou ho thut it is picked 
up and nulled at the same turn 

TIRE ■—! * H Ken vrrn 457 F 1 (17th St 
Brtmv N Y Tin gem rid obiect of tin in 
vnnlion in to produce a solid tirr having 
men ast d readonly whilt preserving 
strength and dnrabillt> and to i arrv out 
the invtutioii in a nraiim v to pmvul< a non 
skid mends r mi tin triad the tr< ml having 
mult rent ret t sri s nlternuti Iv nt tin opimsito 
subs that tin tire radudlj inward of the 
triad prestnta a sinuous form 
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The Automotive Industry^Is 25 Years Old 



The Pioneers 

The human animal quickly takes 
things foregranted The nurseryman soon 
loses his ability to smell the rose, and, 
happily, the truck gardener soon does 
not smell the cabbage 
And we, “buddying" with it, speak of 
the Automotive Industry hundreds of 
times a day—superficially, thought- 
lowly, with the coldness of habit 
There’s more to it than just Business 
Brilliant, ingenious men don’t link them¬ 
selves for lift to penny-chasing business. 

Business, yes! But Romance, and 
Faith, and Fiery Spirit of Adventure 
Business, yes! But the business of 
"going somewhere"—"moving" — "on 
the jump" — "majestic transportation" 
—"miraculous motion" 

We hereby appoint those old fogies— 
"nuts" they called them then—who with 
vision and (it*® the only word) guts 
looked ahead into, say 1923, and worked, 
we appoint those sweating pioneers, 
Haynes, Apperson, Olds, Duryea, Tim¬ 
ken, Winton, et al, as the real "See 
America First" Campaigners 
And rather far-sighted in their seeing, 
too! 

KdttofUl from The Dally S A S 
White Sulphur Serin** W V* June. 192* by 
Tfia Tbbke* Hollar Bearin* Company Canton. Ohio 


© 1023 By The TH B Co Canton 0 
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Giving the Telephone Life 



Wherever your thought goes your voice may go. 

You can talk across the continent as if face to face 
Your telephone is the latch to open for you any 
door in the land 

There is the web of wires The many switch¬ 
boards The maze of apparatus The millions of 
telephones All are parts of a country-wide 
mechanism for far-speaking The equipment has 
cost over 2 billion dollars, but more than equipment 
is needed 

There must be the guardians of the wires to 
keep them vital with speech-carrying electrical 
currents There must be those who watch the 
myriads of tiny switchboard lights and answer 
your commands There must be technicians of 
every sort to construct, repair and operate 

A quarter of a million men and women are 
United to give nation-wide telephone service With 
their brains and hands they make the Bell System 
live 

“BELL SYSTEM" 

American Telephone and Telegraph Company 
I And Associated Companies 

On* Policy, On# Syit*m, Uiuvrul SarWc# 
and all directed toward Better Service 


FORDS nm 34 Miles 
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iVttk Air-Frktim ^ 

A*d w« all «4h*r w DMtrfr 

; double pre—lit wifaw power *nd ffol 
L IbUly nike hill* no hltb lnrmr<ty dun 
' cult im low Model* tor wy w truck, 
w www*t me tor morino or nUUomty enclno tW 
» W wonderful mJluewe puwmote— on pellou 

el RaeoUaoloe nOm cm. oW wi Writer tUn new 

- 'Rh MnCl CtwtnM Mmj. 
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20mb I UwrtoS }7tvL 
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You CM drtre enr wr In KeevWettrwfflo wUhou feer*. 

OUrte ff n, hlxhln Any w wt b er wiUwwtpriinlncof bruUn#--- 
to lerklnx or ohoklw No more fiwlererk plueeor 
U pyUndere. No U*kln* of ***inlo w»&k <«**. Tff It 110 
4*yiuoo»rri*mntee of money 

Nw*tri*i« to «u* fruorentew. YOU ARETHR JUDCt- 

Anyone weoeen h»otll" » wreorb cea ettwch (t Nobwitui of 

273 lUrRuwd Bid* D#UA OhW, U S. A. 


A Moat Efficient Tool for 
Home Workshop 

The MONARf H Jr Lathe U the Ideal machloa 
fool for the home workshop repair ahop and firife 
Turn* out with 1000th Inch accuracy email wood 
■nd metal DAtla t xptrimenltrs Jar inters mtchon 
tes are eathusieatlc over it Completely equipped 
aqto*as/ety device* •oral-quick dun A# dear Priced 



Alt* built with btdhmgthi vb t* S f**i Med* tn 
U inch swing tut /«* at shghth higher price 

THE MONARCH MACHINE TOOL CO. 

430 Oak SIMM SIDNEY, OUs 


Better Work and More of It 

Theaa arc tha mtdb obtained to an amaimt decree by heodreda el umt> of 

Bole# Junior Bench Saw 

A wonderfully prsrtica^ compact aU metal machine d en tsed for acrunSa 
and •psedy nwm rippu**. amoyina etc Cut, I ■> dock Dadom *V 
daep and '» wide. Dmen btHotShp motor Special rnwi oil 
typa-KHtal. bakekla bram, #c Portable. Attache* to lamp locket 
Write ftr descriptive literature as the Jmmier Bench 
S<rw rJWn/rr H* Bench Band Saw Bench l athe 
Btneh I WitU, M*t*r> and Larger Bench Sawt 

W.B.&J.E.BOICE 
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The Scientific American Digest 

A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop¬ 
ments m industry and engineering 

Exact references to the sources from which these abstracts and quotations are made follow 
each abstract , the numerals referring respectively to the volume, number, and pages occupied 
by the original article in order that those who wish for further data may refer to the 
originals Other digests ordinarily appear in Electrical Notes, Service of the Chemist, and 
other departments johich are omitted from this issue 


Automotive 

The Berlin Automobile Show was lim¬ 
ited to German manufacturer# of whom 
eighty exhibited care More cars were ithown 
| than at any previous show mid a great many 
neW designs were on view Iu Germany the 
use of front wheel broken Is gaining steadily 
and at present about one-sixth of all cars are 
either regularly equipped with them or < tin 
I bo furnished with them at the buyers option 
Two good examples of front wheel brakes 
are the Audi and Dux, Both tvpes arc com 
pletcly inclosed, have inclined steering pivots, 
facilitating the steering and ure operated by 
cable and reals A special brake equaliser is 
provided so that the left front and right 
rour wheel are always applied equally, an 
well as the right front and left rear The 
standard braking system BtLll consists of a 
pedal unrated transmission brake and a 
lei or oiw*rnted rear wheel brake One-fourth 
of uU curs have both hrakes acting on the 
rear wheels Wire cable Is used on about 
one sixth of the model#,— Automotive Jnd ,, 
49 16, pp 773 78 

Civil Engineering 

A Hydro Electric Power Plant of 12,000 

horsepower, operating under a bead of prac¬ 
tically one mile (1 050 meters), and having 
i a single penstock of letra than two feel diam¬ 
eter, was recently constructed and success 
fully put in opi ration in Switzerland Tho 
water utilised in thin development is drawn 
from tho httU lake of Bully which is located 
in the westerly part of th< Swims Alps at uu 
altitude of about 7 000 feet above sea level 
The lake is tupped by tv tunnel and pipe 
lino about 100 ftet below normal water 
level The penstock extends from the Intake 
at tho lake bottom for a distance of approxl 
mutely throe miles down to tli* vnllej of the 
Rhone llivcr Tht useful storugn above the 
intake tunnel is J 000 acrcfmt Due to the 
high head this represents a stoted energy of 
10 000(MM) kilowatt hours. Tho penstock has 
a total length of about 15,200 feet and it is 
made up of a senes of steel pipes of different 
diameters and thicknesses according to tho 
head of wntir The powtr plant is equipped 
with four units of 3000 horsepower each 
urrunged lengthwise with ample clearance to 
provide n maximum degre* of safety in case 
that, for instance, n bucket should fly off 
The wahrw tuils are of the Pcltou type, anil 
their construction and the design of-'morales 
and valves was unusually difficult, owing to 
the larke head under which they operate 
Bucli 3000 horsepower unit is driven by a 
stroum of water of seven sec. foi t issuing 
from a norale of 1% Inches iu diameter at 
the enormous velocity of about 540 fiot per 
second —English News Record 01 10, pp 
395-1X1. 

The Resistance of Concrete to Wear 

has been studhil at the fttructurtil Research 
laboratory of the Lewis Institute, Chicago 
It was found that the grading of tho aggre¬ 
gate indicated that up to a certain limit the 
coarser the aggregate tho lowpr the wear 
These teats arc difficult to summarise, but 
we may givt two instances of 1 4 mixtures 
of cement and aggregate With eand and 
crushed grumte the least wear was shown 
with 20 per cent aggregate up to % inch 
sis©, 20 per cent between % inch and \ 
inch and 60 per rent % Inch to inch 
rise. With crushed limestone the best pro 
portions would appear to demand the rather 
larger use of th< coarse at tho ixpenne of the 
Intermediate grade The grading may, how 
ever, vary over a wide ruhge without affoct 
ing tho results uppreolubly, while the wear of 
concrete does not depend to much upon the 
character of tht coarser aggregate as is com 
monly supposed The proper grading has 
much more influence according to these teat* 
than the den of aggregate. The best results 
from the point of view of wear were ob¬ 
tained with granite, although sometimoa con 


sidered not an altogether satisfactory class 
of maUriul and not showing up in the 
strength test above the average Blast fur¬ 
nace slag and limestone with the most suit- 
table gradings gave results as good as those 
for granite, but the fulling off with other 
proportions wu« greater than for granite,— 
Engineering, 110 21000, p 182. 

The English Channel Tunnel Project 
Is kept alive by its promoters, although the 
British government pcrslnts In refusing to 
grunt the necessary authority, largely for 
national und strategic reasons. The material 
to bo encountered for the entire distance is 
very favorable, being u deep bod of chalk 
marl, or chalk infiltrated with day That 
this material docs not swell on exposure and 
is impervious is shown by the trial heading 
built in 1880-1881 and extending about a 
mile under the sea With the boring ma 
chine designed for this work, and used ex 
pc rimed tally, a heading twelve feet in di 
nmeter can be driven at thq rate of 120 feet 
per day and two mnchlnos started at oppo 
site ends should meet in less than three 
years It is proposed to complete this pilot 
tunnel or bending and then its enlargement 
to full section could be started at various 
points, so thut the time for the completion 
of the concrete-lined tunnel in estimated at 
4% yours Instead of the usual mucking 
operations, tho excavated material would be 
mixod with water to form a gront and then 
pumped to the surface With present prices 
the cost ia estimated at $145,000,000 —Zsfng* 
Ush News Record , 91 16, 045 

Alumina Cement waB invented in 1908, 

bnf its adoption has bitn comparatively re- 
cent in Frame, win re It was invented It is 
very high in alumina resistant to seu water 
and to tmlfute waters, und hardens with 
extreme rapidity so that in a day or two 
its conen te shows the same results us a 
normal Portland cement concrete after a 
month or more The new alumina cements 
ure made by fusing a mixture of bauxite 
(aluminum ore) and limestone In a furnace, 
und grinding the product to powder The 
carefully weighed opinions of a number of 
eminent engineers in France, Great Britain 
und the United States give results ranging 
between 10 per cent nnd 20 per cent of tho 
portlund output ns representing the amount 
of alumina cement that we cun reasonably 
hope to moke and sell within the next ten 
years. Alumina cement will always be In 
most parts of the United Htatea dearer than 
Portland <xmuit, and in many regions it wlU 
be very much dearer That means that it 
will be to some degree a BpeUnlty product, 
used for such purposes or under such condt 
Hons os will justify it* extra cost per barrel 
Along sea coasts and in the alkali region of 
western Canada and our own westom states, 
alumina cements will be used provided that 
they are not too dear because they are re¬ 
sistant to chemical attack Elsewhere, on 
repair or construction work where time is an 
object alumina cements will be used so far 
as their higher cost per barrel is counter¬ 
balanced by saving on time labor and forms. 
English News-Record, 91 9, pp 347-49 

General 

Pollution of Coastal Waters by Petrol¬ 
eum Oils can eventually be eliminated 
through the Cooperation of the parties con 
corned, according to preliminary findings of 
a committee of representatives of the Bureau 
of Minos, the American Petroleum Institute, 
and tho American Steamship Owner's Asso¬ 
ciation Remedial meomires studied by the 
committee Include oil water aepsratinc do- 
v ices on oil burning ships and tankers, the 
providing of facilities in harbors for the Ad- 
lection and proper disposal of oily wastes 
nnd the use of apparatus from land plants. 
Tho oommlttue found pollution by oil to be 
present In some degree at most of tha 80 
(Continued on page $4) 
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Sold but not 
delivered 

Y OU sell a bill of goods You ship them But 
the transaction is not completed until the ship¬ 
ment is delivered 


The wise shipper always covers his shipment with 
a Transportation Insurance Policy 

Such a policy insures your goods against the risks 
and penis of transportation, not only when in the 
hands of the railroad but upon trucks, docks, fer¬ 
ries and public platforms from the moment 

of loading at shipping point to actual delivery 

A claim under a North America Transportation 
Policy will put you in funds promptly , , always 

a great advantage in case of loss Ask a North 
America agent or write to Dept 15 

Insurance Company of 
North America 

Third and Walnut Streets 
Philadelphia 

‘The Oldest American Fire and Marine Insurance Company” 
Fotmded 1792 



Scientific American Digest 

(Oofitinned /rom page SB) 
place* visited on the Atlantic and Quit 
ooafttu* The operator* of a certain larte 
fleet of tanker* have developed what 1 * be* 
lieved to be a prominine oil-wator separating 
derice for uw on oil-cargo vowel*. In the 
absence of separating apparatus aboard ship, 
tho use of bargee for collecting oll-eontsm 
In a ted water and oily refuse, in connection 
with adequate facilities for the proper treat 
meet and disposal of such wastes, offer* the 
most immediately available means for roping 
with the situation after the vessel has at 
rived in port.— yautiaal 106 14, p 

872. 

Water-line corrosion taken place over a 
narrow range at tho point where the metal 
emerges from the liquid Many theories have 
boeu advanced to account for this effect. The 
true explanation was suggested by a phenom 
cnon frequently seen during the corrosion of 
meulllc anodoa by use of the electric cur 
rent? where the dissolving of the motal 
creates a Aim of condenser solution next to 
the metal, which can be seen to flow down 
along the surface of the anode and stream 
off from its lower end Water-line corrosion 
was thought to be due to a similar dreula 
tion which keeps all of the metal plate ex 
cept that near tho liquid surface in contact 
w\tb partly exhausted solution, and cause* 
the metal at the surface of the liquid to be 
bathed by tho stream of fresh solution which 
is drawn in to take the place of that which 
flows downward along the metal surface To 
determine if such circulation actually takes 
place iu cases of wuter-line corrosion, a strip 
of copper was placed In a narrow stereop 
Boon-coll containing normal sulfuric add, 
to which fifty grains per liter of potusaium 
bichromate had boon added, and tho eorro 
slon process wns watched by transmitted 
light. In a few minutes tho expected dr 
dilation was clearly visible, and a constant 
stroum of corrosion products flowed down 
tho specimen and off the lower end .—Ckcm 
and Met fing , 29 10 pp 705-08. 

The British Aircraft-Carrier Hermes, 

Is the first nircruft-currier in tho world to bo 
designed mid bailt for the purpose of carry 
ing naval seaplanes other ships of the type 
having been converted from various types of 
warship. Roughly, she is \ 1,000 tons, with 
a speed of 20 knots and an armament of 
*e\en six luclv guns, but the Weal which the 
naval constructor now has in view is a ship 
of at least 20,000 tons displacement, with a 
powerful battery preferably of 7.5-lnch guns. 
In tho matter of speed it is felt that the 
Hermes is too slow after the experience with 
the contorted aircraft-carrier Campania, 
which ahowod that such a ship should be at 
least two knots faster than the man-of war 
with whom she is operating iu order to give 
her time to come into the wind to launch 
her machines without dropping right astern 
of her consorts mid necwwi titling the detach 
meat of destroyers for her protection 8im 
ilurly, the general opinion now is that 20,000 
tons displacement is the mtuimiuin with 
which a carrier can expect to be operated 
efficiently if she is to pick up exhausted ma 
chines under service conditions.— y*val and 
Military Record 

Flying Tenders for Submarines.—The 

rnited States Nnvy has decided to fit all its 
ocean going submarines of the *8 ’ ,< T f *' and 
V” classes with sitecial smalt seaplanes. 
These air craft cim be struck down and 
stowed on hoard u submarine or patrol vessel 
without difficulty Should nny naval Power 
In future warfare use under water craft 
ugnimt merchuntint n, the added danger of a 
flying tender can well be Imagined for there 
would be no longer any hope of aladtug tho 
enemy by dassle painting to disguise the 
course and speed of tho slop, or by apparatus 
for concealing smoke except, perhaps, in 
narrow water*, where tho enemy would not 
dare to stay sufficiently long on the surface 
to get the seaplane away The machine 
would not bo used for bomb-dropping, but 
would probably follow the tactics of the sea 
plane tender of the German raider Wolf,! 
which not only acted as soout and greatly 
increased her range of vision, but also flew 
on ahead nud opened fire on her Intended 
victim with machine guns, which generally 
persuaded her to stop and await the arrived 
of the raider It would also mean a very 
considerable alteration in our war time ideas 
of anti-*ubmarinc patrols, as Mttls craft like 
motor launches would afford small protection 
against machine-gun fire unlsss they had go 
i much sted armor that their g n ri would bte 
seriously impeded — 2f seal “ and Militant 
\ Record, 



Plibrico 

eliminates this! 

XX7HEN furnaces are lined 
v v with fire brick, it ia not 
long before the flame attacks 
the joints, causing the bricks 
to crack and spoil Soon they 
crumble and fall out, and the 
entire lining goes bad and al¬ 
lows heat to escape—just like 
the lining in the photo above, 

Plibrico Furnace Lining 
eliminates this. Plibrico is 
pounded into place while 

S laatic, and forms a jointless 
rung — a lining that lasts 
two to four times longer 
than fire brick, that resists 
heat to 3100 deg F , and that 
cuts down heat radiation. 
It is ideal for ignition, front 
door and rear combustion 
arches and special shapes 
because it can be applied to 
any shape Unskilled labor 
installs it—with mallet and 
trowel. 

Plibrico U delivered only In steel 
containers of distinctive appear¬ 
ance as shown below Ware¬ 
house stocks in over sixty 
cities in the United States and 
Canada see phone books. 



Book Free 

Aik Jbr th« S p«g*- 
Rtfroctorteoodfur- 
n*o* Daaign It wfQ 
point tho way to low- 
«r ftw na ca com md— 
(net profit*. 


jototlm Fki Brfdt Co, 113* Clay St, 
Chicago. 
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Tbt BfdiiJiietl vumI post moll 
Nrt«t conoUti of » rotary rack for the 
tnaU bat* lata ktidch parcel* an thro* a by 
th« mm who 4a tbe work o! eorting at the 
office of initial dispatch In the pan tbe 
rocks have bean Axed. In the new device 
the ba#» are a tt ached to a rack which tr ivols 
on an elliptical track. The sorters work on 
a platform alongside the rack. Mail is doliv 
erod to them by ms*us of chute* from the 
receiving division of the office The mode of 
operation ia simple Each boa 1* marke l by 
a tag of conspicuous coloring. In the tests 
now under way at Chicago the tag for Ohio 
may be a brilliant rod amt that for Vermont 
may be green and whit* Picking up a pur 
cel for Ohio, tbe sorter spot* a rod tagged 
poach and thrown the package Into its open 
mouth As Ohio is near by, and receives a 
considerable volume of mail from ths Chicago 
office, there ora several bugs for this one, 
state, and It U certain that one of these will \ 
be near the sorter, involving no wnit On 
the other hand, Vermont receive* relatively 
little mail from this office, and the green 
and white tag rosy be at the other end of 
tbe platform. In this event the sorter merely 
deposits the parcel on the shelf between him 
and the rack, and waits for tbe Vermont 
bog to appear When the bags are divided 
Into 60 designations, or “separation*, on 
they are technically known, the speed is as 
grout na when there ure bnt 30 Xu using 
the stationary rack the speed decreases with 
tbe increase in tbe number of destinations 
In handling largo parcels the rotary rack is 
especially effective. Teste show that in eight 
hours the sorters filled 1500 sucks, ten par 
cels to a sack, at the rule of seven puree In 
per man per minute This U practical!) 
twice as rapid os the handling of similar 
pnrcels by use of the stationary racks The 
great saving coroes through the elimination 
of lost steps on the part of the sorters, in 
walking from end to end of the racks on 
which stationary sacks arc mounted, ,Tbo 
rotary rack, with modifications based op tbe 
Chicago experiences, will probably he in 
stalled in all important pontufflccs.— Man* 
fadurcri’ Record, 84 10, p 87 

Rebuilding devastated Japanese areas 

will retittirb, according to tin, Nutlouul bum 
ber Manufacturers* Association, over a thou 
sand shiploads of three mtiJicm feet each to 
rebuild the devastated areas, aud America is 
the ouly country that cuu quickly respond 
and wbfise output is equal to such a demand 
The Japanese tirade, according to the Asso¬ 
ciation, formerly called for squares, ranging 
in sloe from 4x4 in (10 to -SO ft lengths) 
to 24x24 in. (24 to 40 ft lengths), all in 
merchantable grade The combined resources 
of British Columbia, VV aahington and Ore 
gou cannot furnish oter u billion feet of 
these sixes and grades in a year, says a 
prominent lumbermun of the \\ out toast, 
and if the demand is as great as estimated, 
lower grades and sices must be used Huitort* 
to the U S Department of Commerce place 
tbe destruction of buildings at 310,000 in 
Toklo and 70000 in Yokohama At the timu 
of the disaster large reservo stocks of lum 
ber were stored in Kobe, Osaka, Tokio and 
other cities TJrn real demand, according to 
the lumber manufacturers, will come when 
the permanent construction of tbe dovus 
tated areas commence*. Advices received 
from the Consulate General of Jupan at New 
York, and made publU by the U 8 Depart 
meat of Commerce, state that by an Imperial 
ordinance building materials aud necessities 
of life will be oxempted from import duty 
until March 31, 1024 .—Eng Awi Record, 
U1 16 600. 

Methods of disposal of privy wastes in 

rurul districts were investigated by the 
United titates Public Health Bervloc with 
Interesting results. It was found that focal 
bacteria, made visible with uranln dye, pro- 
rreasively followed in the ground water for 
distances of S, 6, 10, 15, 25, 35, 45, 50, 55, 

80 aud 65 feet from the trench in which the 
pollution was placed, uruntn lias been rocov 
pred from these some wells and has spread 
to other wells at 70, 75, 80* 85, 90, 96, 100, 
UO and 116 feet from the pollution trench 
The soil in question is a fine sand with an 
affective sise of 013 mttUmeter*. The pollu 
tion has traveled these distances within a 
period of 187 days, or about 27 wetka, and 
only in the direction of tbo flow of the 
rround-watsr, do convincing evidence is 
present that the pollution has traveled 
igalnst the flow of the ground water or at 
tight angfel to it Tbe pollution has trav 
tied only in a thin sheet at the surface of 
the acme of saturation there ia no evidence 
*t present that it has diaperaed radially 
and even when heavy pollution 


At the Gutmann Tannery, Chicago 

rjf. 





Dodge Transmitting Units Are Giving Plus Service 



For 25 years the power required to 
produce high grade leather manufac¬ 
tured by Gutmann & Company, has 
heen distributed economically and with¬ 
out interruption by Dodge PowerTrans- 
mitting Units. 

Always when needed this Dodge in 
etallation hat responded to the demand 
for 24 hour service and played an im¬ 
portant part in maintaining peak pro¬ 
duction schedules. 


Throughout this plant there are Dodge 
appliances which have stood the test of 
Plus service, many under heavy over¬ 
loads, day in and day out, year after 
year This is why the new Gutmann 
plant will be 100% Dodge equipped. 

Dodge means power savings Plants 
which have standardized on Dodge rank 
on the plus side of the ledger Five hun¬ 
dred local dealers distribute Dodge prod¬ 
ucts on the immediate delivery basis. 


DODGE MANUFACTURING CORPORATION 


G* rural Off ton, Miakiwalu lnd. 


iVtrk*. Mukawtki tad. «nd Oneida N Y 


/ 


EVERYTHING FOR THE MECHANICAL TRANSMISSION OF 


£}rancAu Now York 
Atlanta 


Philadelphia 

Minneapolis 


Pittsburgh 
St Louis 


Boston 

Houston 


Qncmnfad 

Seattle 


Newark Chicago 
San trandauo 


Industry'* Demand for 24 
Hour Service 

PoNibiUtiM of p«tk or ovenlotdi must be 
considered in equipping factories of today 

An eight or ten hour day may be the rule 
insofar as men ia concerned, but th« ma¬ 
chinery which multiplies the labors of man 
must be built to withstand the wear and 
tear of two or three eight hour shifts, day 
in, day out, through the years. The poesi- 
billty of peak or over-loada must be carefully 
considered in placing order# for machinery 
of production. 

Dodge Power Transmitting Unit* are 
boflt to withstand maximum demands from 
any industry in which they are called upon 


P»we y 


to function. Hundreds of Dodge installa¬ 
tions have been doing 24 hour service six 
days a week without attention, and without 
retarding production in any manner In 
the paper industry alone Dodge sheave* 
rope drives, clutches bearings, hangers and 
pillow blocks sre demonstrating the limit 
of dependability 

InthsQutmannTanneries pictured above, 
Dodge units have been specified for23 years. 
Most of the Dodge equipment in these 
tanneries is subject to a constant overload. 
And yet there are clutches and pulleys in 
the Gutmann Tanneries which have run for 
17 rears without attention other then ofling 

The Wayne Knitting Mills are over 90 
per cent Dodge equipped For 30 years 
Wayne has been increasing its specifica¬ 
tions of Dodge unite with each expansion 
or remodelling Here Dodge unite ere called 
upon for the heaviest of duty in rush 


seasons The Wayne Knitting Mills are 
equipped throughout to meet a peak or an 
overload. And Dodge means power sav¬ 
ings there as In other industries. 

The Dodge Manufacturing Corporation 
has proven a first aid to industry in specie! 
order machinery as well as power trans¬ 
muting units. Skilled engineer* extensive 
foundries and modern machine t. ho pit dia 
tributing their products and service through 
a net-work of branches and slocking dealer 
establishments over the country puts Dodge 
in an enviable position when it comes to 
giant presses, tables, sheaves fly-wheels 
and the other extraordinary demands oi 
industry 

And from wood pulleys to hangers, from 
bearings to dutches Dodge machinery is 
built to deliver with absolute dependability 
under the heaviest demand industry can 
create 
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Bridge Builders 


Motorists 

Carry a Bstiins Autow 
line in vour car and 
lifeguard your apare 
lire with Powerstrel 
A u tow lock Both are 
made of Yellow Strand 
Aik your accessory 
dealer 


Co workera In the atupendoua task of spanning water 
with steel, are the brawny men and atill more brawny 
cablet Together they fabricate the massive structure 
end anchor its ends to either shore 

Yellow Strand Wire Rope has always been as great a 
bridge builder, as It has been a builder of canals and 
dams factories and office buildings 

Wherever there is heavy work to do, there you will 
usually see the familiar strands of yellow that distinguish 
this powerful wire rope from all others 

Yellow Strand is the highoat grade rope that this fifty 
year old company knows how to make They also 
manufacture all the standard grades, for all purposes, 
each supreme in its class 

BRODERICK & BASCOM ROPE CO. 

M5 N First Street, St. Louis, Mo 

Brack** K«w Ywk tal Seattle Factaria 1 St. UtW a*4 Sstttfc 

Authorised Dealer* in all Industrial Localities 


Yellow Strand 

WIRE ROPE 




LATHES 

9 to 18-inch Swing 

LUt j rite SI 13 and up ao 
cording to size Whei 
ready \u \juy send lor 
L«lli« g and prices 

W F 4Jtta Buies Co. 

I99J Uhr Si SOarotMLL 


RACINE JUNIOR 

A Part tb W High Speed 

METAL CUTTING MACHINE 



Of hlghaat quality—whits 
moderately priced 1 fa* 

Radnc Junior sstiJy out performs any machine 
at isms »U« Extremely tail sod permanently accu 
rats s At running mate to tbs famous Use of Kadna 
H S Metal Cutting Machine* A time and money 
savjai nseeariry to ovary a bop Runs from lamp 
•oesst For dstilisd information writs to 

RACINE TOOL l MACHINE CO 
D»t.B RMfcu.Wfe.USA. 


is recovered at the top, wator from lower 
levels (in nearby deeper wells) la negative 
both for uraiiln and for B 0 olL—-JJnp ^etes- 
Raoord, 01 11 425. 

Industrial Progress 

Increasing the Dieaet engine’s thermal 
efficiency.—The moat successful utilisa¬ 
tion of waste Jient la that effected in tho 
Still engine, in which steam ruiecd from tile 
jacket amt exhaust of an internal combustion 
cylinder la applied on the opposite aide of 
the piston By such means tho thermal 
efficiency haa gained another 7 per cent, 
thua bringing the total up to 41 per cent 
Thla engine haa paaaed its experimental 
stage*, and 1* now being manufactured as s 
four stroke, tingle-piston heavy-oil engine, in 
tinea up to 1000-brake horsepower for land 
purposes and 350 horaepowor per cylinder 
for marine propnhrion —The National Eng t 
ftecr, 27 9, p 420 

A gas apparatus designed to utilize 
fnel-oil distillate in the manufacture of 

gna for comuu.rcial Hnd domestic purpose* 
ha* been perfected nt Buffalo The new proc¬ 
ess is said to bo more economical than the 
manufacture of coal gas, while the plant ap 
parntus acre saury in tho making of gas from 
fuel-oil distillate is much lower in cost than 
coal gas apparatus The gas produced it is 
< Uilrnul, has fiio timrs the hosting value of 
producer gas, contains no sulfur, and burns 
with a non-oxidising and non carbonising 
Knme Tho gas bus given satisfactory re 
milts in direct application to heat treating of 
ferrous metals and in japanning and enamel 
ling Tests have proved the gas suitable for 
lighting and heating and for domestic pur 
poses, comparing well with coal gus in tiiLr 
mal efficiency Four gallons of fuel-oil dig 
tillato are required per thousand cubic feet 
of gas One attendant can operate a plant 
having 500,000 euhic feet capacity per 24 
hours, bento tho operating coat ia low — Gas 
Ind , 17 0, p 207 

The first Diesel electric pipe-line dredge 

to be placed m service is being built in 
Portland Oregon This dredge hag a fifteen 
Inch discharge and it Is estimated that the 
saving in operating costa of this dredge over 
a steam dredgt of like capacity, will b« as 
much as f15 000 a voar Instead of tho 
customary direct current drive, alternating 
current is used so that if detirable, outside 
jHiwer cun be used The power plant con 
slata of a 525 brake horsepower Diesel engine 
Of six cylinders which is ruu on ordinary 
fourteen-degree Bailing fucl-oll The main 
gtm rulor »>t» rutin nt 2300 volts —Aloiorshtp 
8 8 pp 558 50 

The first welded gasholder was fabri 

cutori in MUbourut. in 1922 Thin tunk is 
20U fet t in riiimuter by 105 feet dotp mid In 
built of 0/64 inch steel When finished it 
contained wmit fifteen miles of welding and 
when tested with soap and water there were 
only six leaka For mono time oxy acetylene 
welding was employed, but was ultimately 
discarded as unsuitable largely owing to the 
difficulty of ourliead welding Attention was 
then dirtx tod to the use of eh^ctrie welding 
ami 250 cx|H.rimcmtH were muri« to teat vuri 
oils typ(H of joints mid electrodes Tlti 
mutely that employed was the quasi arc 
proeiss. hroin tin Usts, thi tcutiU strength 
of the Joints was Invariably found to be 
equal to if not greater than the sheets 
themselves —Gus TVor/d, 79 2047, pp 325-27 

The Young Whitwell backrun gas 
process is u new development m the art 
of muuufacturiug illuminating gua which was 
brought about largely through tlio dstiru 

biiity of UHing cheaper fui la, aud ut tho sumo 
time utilising equipment already in existence 
Through slight changes in the construction 
of uuy ordinary water gua set, tills process 
renders a v tillable os generator fuel either 
coke or bituminous coal Remarkable reaults 
have been obtained when slack bituminous 
coal and heavy oils have been employed The 
operating economies provide for the rfubatitu 
tion pound for pound, of alack bituminous 
coal for coke Its improvements over the 
old method* And equipment and its marked 
operating savings depend upon utilisation of 
cheap fuel, lessening of beat loss, reduction 
in maintenance and depreciation, decrease in 
gus-oil used to give « required thermal value, 
diminution of the expensive and complicated 
hot valvo nnd small capital outlay lu installs 
tion The process is applicable to any water 
gas set, after certain changes —Chan and 
Met Eng , 20 15, pp 664-00 

A new compound fertiliser which is 
manufactured by a French company la based 
on tho idea of neutralising tbs residual add 

(Continued on page 58) 
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Interest 

with large plants in New 
England and the Middle 
West, and with a surplus 
of floor space and equip¬ 
ment, would give con¬ 
sideration to the manu¬ 
facture of mechanisms or 
devices of metal, prefer¬ 
ably of a patentable 
nature, wherein a large 
volume of trade can be 
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handled. 
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It was the pioneering spirit of American engineers and production men 
that made possible the progress from the “horseless carnage” of the early 
90’s to the marvelous automobile of today 

Without this will to try new things, without this spint of adventure that 
animates American industry progress would be stopped and civilization 
revert to the stone age 

It is to this indomitable spint that Sterling wheels make their appeal 
Sterling Grinding Engineers, supported by this old and powerful organi¬ 
zation, have gone among industries and by tests shown the remarkable 
results to be obtained with Sterling wheels 

They want to conduct a test in your plant They want to do the same 
thing there that they have done in other plants Accept them as you 
have accepted all other progress For better grinding is their goal and 
better grinding u progress! 

The Cleveland Stone Company 

Cleveland, New York end Boston 

The Sterling Grinding Wheel Company 

Tiffin, Ohio and 30 N Clinton St., Chicago 



Ajtn thirty fivr years of guaUttf 
h imtory Sterling Grinding Knginvert 
or* adding new hutre to this mark 


STERLING DISTRIBUTORS 


BOSTON Lombard A Co ERIE. ^ 

CHICAGO The StorUa* Grinding Wheel Co, LOB ANGELES 

CINCINNATI* The W J Johnston Co LOUISVILLE 

CLEVELAND* W M Pattleon Supply Ca MILWAUKEE. 

DENVER John T Howntm. In* NEW YORK 

DETROIT,,. , ,, , W J MeKee Machinery C* PITTSBURGH 


T he United Hdwe A Supply Co 
John T Rowntjve Im* 
The Belknap Hdwu. A Mfy Co. 
Shadbolt A Boyd Iron Co 
L. Beet Co Inc 
ritUbimtfe Gage A Supply Co. 


PORTLAND 
SALT J AKE 
SAN fRANClSfO 
SEATTIE 
TIFFIN 
WATERTOWN 
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John T Rountree Inc 
Central Miuhmen, Supply Co. 
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On the road every day of the year l 


f^XCUSRS don t go in the dairy business 
“ Heavy duty tank trucks must haul thou 
undl of gallons of milk into title* from outlying 
rural points every day of the year no mutter 
the condition of roMdw 

Many of these trucks carry their daily tanka 
of milk from dairy (firms over h hundred mile* 
distant from the city 

It ia a significant fact that nearly all tHnk 
trucks of leading makes are equipped v/itli 
Dayton Steel Wheels 

Built for tolld and pneumc 
type front or rear axle St 


By the service thsy ars rendering in the dairy 
business Dayton Steel Wheels again prove that 
they are equal to meet every day In the year 
the moat trying tasks of load and road 
Perhaps your haulage job !■ even more exact 
Ing than that of the dairy business Whatever 
yuur particular requirements nrny be Dayton 
durability and economy ore worth investigat 
ing Let us show you just what Dayton Steel 
Wheels will do for you 

tires and jot any standard 
ty them on yrur next order 


THE DAYTON STEEL FOUNDRY CO, DAYTON OHIO 


Dayton 

Steel thick Wheels 



A Quiet, Durable Timing Drive! 

F ORMICA timing gears have enabled automotive engineers 
of many leading producers to retain the advantages of the 
gear timing drive—by making that drive more silent and more 
durable than any other system. These engineers have found 
Formica to be the most uniform and durable of non-metal lie gear 
material The gears in use, have shown an average life in excess 
of 30,000 miles 

Jobbers and garages everywhere handle Formica gears for use m 
replacing worn and noisy metal gears These are distributed by 
the Perfection Gear Company, Chicago, Illinois. 

Formica la al*a used extensively In electrical insulation radio panels and tubea Indus 
trial gears pump valvea and for noise insulation In motor car* 

Write for booklet ‘ What Formica Is 

THE FORMICA INSULATION COMPANY 

4G45 Spring Grova Avsnue, Cincinnati, Ohio 


drmicS 

Hade from Anhydrous Bedmand Btsim 
SHEETS TUBES HODS 


Scientific American Digest 

(Continued from page $ff) 
ity of ordinary super phosphate with am 
moola gas By utilising tb« ammonia gas In 
low conotmtrutlon—»uy, three to five per 
cent—and curefulJy controlling the tempera 
turc of the reaction, not only can the previ 
ously recognised danger of retrogradutlon of 
the phosphoric add positively lie averted, but 
the resultant compound fertilizer is obtained 
in a perfectly dry and friable condition, and 
h homogeneity miidi greater than thut of 
simple mixtures In this process a saving of 
48 per cent of sulfuric acid is claimed — 
Chem Trade and Ckem Eng , 73 1897, 

P 300 

A new type of boiler furnace designed 

to operate with pulverized fuel has been de¬ 
veloped, in which a combustion rate many 
times in excess of the rate recommended at 
present has been maintained This furnace is 
known as the < dnnoii radiating furnace As 
much as 00 per cent of the total heat of 
oombustion will bo delivered to the boiler by 
radJutton at a combustion rnte of 250,000 
R t u per cubic foot of combustion apace per 
hour Kadi furnace will be fed by a single 
simple straight pipe bum* r located in the 
wind box at the front Pulverized coni will 
be curried from tlu fetxl* r to tbe burner at a 
suitnbJe veludtj by inuuis of low pressure 
ulr This furnucu will opt rate under forced 
draft The Home starts in the lower chum 
ber Just u f* w iiirhiM btjoial the burner tip 
and extends to the n nr tlu net upward into 
tbe rear of the top t bands r and bat k to the 
exhaust opening Thus the flam* pHssag* is 
double the* Iwuh r tube length under norma) 
conditions wlnic tb* cross se< tion of th* gas 
■tream m the furnaet is small compared to 
tin total )< ngth This products a very eon 
tinuous mixing of tin combustible matter 
with tb* oxygi u uml btcuiiso tin walls sur 
rounding the gus Ntrnim are at a high tern 
pcrntim mains it posMibh to burn tilt fuel 
rupidly and with a minimum amount of ex 
cons air M lau surrounded with wnter 
tilmorptioit Niirfmis 1 iio *xt«rior of the fur 
mice surfau will Is at 1<K)0 degries F— 
t omhu'thon, I) 4 pp 307 11 

A record of 4 r >0 uvets in a working day 
of (Iglit hours lias bttu tlu average per 
forma lie* of the bull riwtci in ns* on tb* 
penstock work on a |wm* r tunnel at Niagara 
Falls This it* the sum* nutir which the 
artist usmI as lus inspiration for tin cover! 
d* sign of tin Novunhtr issu* of the HcIkn 
tific Amhuiax On u ngular run 45 nut* 
in 55 minutiN vwin tlu scheilnl* 1 h* saving 
in lals*r eff**t Lisl b\ tlu nutir in computed ut 
Of) per peal Tlu nvung* woik of a < rew 
of ** ven nun hand rmting is 150 rivets hi 
un i iglit hour dav \A 1th hand driven rivets 
a innuitag* must b* allowed for cutting out 
loosrlv driven rivets—u eonditlou not found 
in tlu imtdum driven work Tiu rivets used 
on the [anstock job wer* 1 inches hi <H 
umeter —I he Itatlmnaktr 21 f> p 25H 

f xpcrimentH on the dry cleaning of gas 
with dust which wore conducted at the 
Pittsburgh Steel ( ompnnv plant during the 
past summer show tbu great possibilities of 
this method of purification A* a result of 
these teats it is Im lit ved that beyond the 
dry cleaner llo tremendous possibihues as a 
result of its use In Oil nature of Conner 
vHtion of sensible heat of the formic* gas 
there i« better eombiiMtion hi stovt* and boil 
ers with rcsultunt decrease in power •costa 
due to elimination of labor In upkeep ami 
repair of equipment as a result of complete 
recovery of flue dust This at the average 
furnace whtro no special attempt is made 
or Ineffective means an employed to rocovor 
the duet, may rvm as high as 00,000 tons 
ptr yunr The extremely low dust content of 
gas tlcuued by this method makes it possible 
to clean that part if the gus to be used bv 
gas engines, bv passing it through an indl 
reot cooler in which the gas is cooled and 
the moisture condensed bringing down with 
it the remaining dust, thus accomplishing 
compl* te cleaning and recovery of the last 
trace of dust without bringing the gas Into 
dimt contact with water —The Iron Age, 
112 17 nil 14 

Metallurgy 

Red stain* on ah««t braes are found to 

be rntim'd bv reuctions of copper oxides in 
the scale formed during annealing and Lho 
pickling medium, cupnc oxide contrary to 
uanal opinion ia as harmful os cuprous oxide 
Oxides of copper may be present from vari 
oils canoes such as careless washing after 
the pickling operation, resulting lu the pres 
cnee of ncid and salts during the subsequent 
| annealing, the presence of Iron lu the brass 


J^ Why Bessemer** 
Increasing Popularity? 

Thsrt ms seven sound reasons for the 
steadily crowing us« of Bessemer Oil 
Engines for Industrial power 
Pint comes the use of fael oil the de¬ 
pendable always available focL Meat 
cornea the five decided savings in 
First Cost Up- Keep Cost Fuel Cost 

frrrt-iua^. Spots Fool Stsriiu Specs 
And the seventh res son Is thst the eon 
servstlve power ratings used enable 
Bessemer purchasers to plan their power 
loads with absolute confidence in Bee 
aemer performance 

For a dependable economical power 
source I Retell Bessemer Oil Engines and 
build profits with the resultant savings. 


THE BESSEMER GAS ENGINE CO 

14 York Street Grove City Pa. 
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OIL ENGINES 

." ’ir.'v .. 
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CADILLAC BLOWER 

Blows dust and dirt out of motor* gen 
erators machinery switchboards line 
shafting stock bins etc 

Lowers fire risks and creates more 
healthful working conditions Has hun 
dreds of uses 

Weighs only 6 pound* Attache* to 
any light aocket 

Writm for descriptive folder 
giving prices etc 

CLEMENTS MFG. CO. 

822 Fulton Street, Chicago 


LEARN WATCHWORK »» 

A Due trade commanding a good salary and your 
service* always in demand or you can 
start to. business lor yourself At 

BRADLEY INSTITUTE 

The greatest school for 




WHITING-ADAMS 
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■ ria aul a te giawtf u They make a fc a awUfa l 
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or upon it* turf act and tb« um of impure 
rolling oils. However, the main cause of the 
oxidation of thn copper Is the nee of the nhi 
fashioned annealing furnaces, In which the 
flames impinge directly upon the bruss — 
Jfrtai. 21 10, p 394 

Effect of temperature on the tensile 
strength of Bteel — An increase of tem 
prruture of stoel results in n decruttat of ten 
site strength But it is not so generally 
known that there is first a lowering and 
then an iocroase of strength during the early 
stages of heating Thu average tempi return 
at the maximum strength for oil Ur st< ila Jb 
about MO degrees, and the avi rugr for tin 
lowest, prior to reaching thu maximum, is 
about 2130 degrees. So that it mnv he stated 
roughly, that the tensile strength of ordi 
nary steel is at its minimum at about the 
boiling temperature of water and that it 
reaches its maximum at about 500 degrees 
Fahrenheit, After this last temperature has 
been reached there is a steady fall in strength 
ns the temperature rises, until when 1600 
degrees, or a cherry red heat, is renchod the 
strength has been pretty well lost All steri 
cutting tools hold their edges both r when 
hunted above the temperature of the utmos 
phe re than when worked cold A razor 
shaves better If raised to a little abuw the 
blood temperature A finishing tool will cut 
more wmoothly when warmed — Rati way and 
Lot o Knq W 10 pp 30M-9 

The addition of A per cent of nickel to 

a 5 ptr cent chromium stud practii ally pm 
duets a steel which in almost resiMtant to 
nitric ueid, while as regards hydrochloric 
and the addition of nickel very materially 
Increases the resistance As regards sulfiiru 
arid the gradual increase in mckcl content 
in nsimnsiblu for the production of a sfiel 
which is only very slightly soluble Two 
othtr steels, consisting of a JO per <v at 
chromium steil without nickel mid om with 
a 5 jier cunt addition oi that eh mi lit hIiuvv 
u marked increase in re«i«tanct to sulfuric 
acid owing to thu addition of nicki 1 The 
hydrochloric acid results are uppurt ntl> in 
thL opiKwite direction Tin gciural uffe< t uf 
the addition of nickel to u chromium stud in | 
to iucrease the resistance to nitric ucnl, to ' 
materially increase the resistance to stdfiinc 
acid and to tend to inercum the resistant 
to hy<lrochlorlc acid The addition of mnh 
a comparatively small pereuitugc of chro 
mium ns COB per cent has n profound iffout 
in modifying thu response of tin steel to 
nitric acid, and in materially reducing Us 
solubility In hydnaJilurie ncid — Enfftneenny, 
110 3013, pp 415 16 

The spangled surface of galvanized 
metal haa always been a goal Bought for 
by manufacturers of guh mused iron goods 
\ arious causes limt been blamed for failure 
to secure tlds result, but researche* rmB ntly 
made show that the base rm tal iron or steel 
1ms practically no influence on the result if 
thu temperatures uri Hntisfm torily main 
tsined Pure rinc did not yield tin desired 
large spangles, and tin or aluminum likewise 
faded, but the addition of lend did so imme 
diately The separation of tlio impure aim 
forming the layer on the metal shuet into 
conjugate solutions—load rich and xiue-rich— 
nt the dipping tompernture, and the method 
of subsequent crvntullixation were the causes 
of the effects obtniued This was proved by 
the analysis of different types of spangle 
occurring on the same sheet and by the ob 
served differences In the rate of attack of 
different spangles forming the coating The 
separation is attributed to the difference in 
the surface tensions of the two solutions.— 
Ifcfoi Ind, 21 to, p 394 

The density and composition of metals 
and alloys under two rates of cooling, 
fast and alow, as produced by casting in 
chill and sand molds.—The donsitiea of pure 
metals are not affected by the rate at which 
they solidify This la also true of those alloys 
which solidify at a constant temperature In 
the case, however, of those alloys which 
solidify over a range of temperature, the 
rec© at which they paw through this range 
ueriously affects the density, (he slower the 
rate of solidification the lower being the dona 
lty When alloys which possess a long solldl 
fying range are prepared in cylindrical chill 
molds they are loss dense in the center than 
At the outside Rapid solidification has a 
pronounced effect on the composition 
throughout the mass of those alloys which 
solidify over a range of temperature When 
prepared in chill these alloys are found to be 
richer on the outside in the component of 
the lower melting potot end richer In the 
center in the component of the higher melt* 
Ifig point Send castings In these alloys are 
uniform throughout Alloys which solidify at 




What this trade-mark 
on a Ball Bearing 
means to you— 

A STROM trade-mark on a ball bearing means that 

—You are getting a bearing which is the first choice of 
leadihg engineers in all industries 

—You are getting a bearing which is correctly designed 
to carry the load and reduce friction to a minimum 

—You are getting a bearing made of special ball bearing 
steel, heat treated by the most modern and approved 
methods (not merely case-hardened) 

—You are getting a bearing which is made by skilled 
workmen in a modern plant and rigidly inspected in 
every step of its manufacture 

—You have at your disposal—always—all the resources 
of this great institution devoted solely to manufacturing 
high-grade ball bearings 


Back of every Strom ball bearing 
is the accumulated knowledge and 
experience of a staff of engineering 
experts and a manufacturing organ¬ 
isation with the highest ideals of 
quality and service 



We offer 


—Expert engineering assistance 

—A wide variety of types of ball bearing* 
for all purposes 

—Prompt delivery from stock on standard 

SIZCB 

—Our catalog No 8 giving dimensions 
and load carrying capacities of Strom 
ball bearings as well as other ball 
bearing literature 


U S Ball Bearing Mfg Co 

4583 Palmer Sr , ( hicago 111 
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“And I am with the doers” 

Time was when war called the ambitious and 
offered life's great rewards But the captains 
and the kings passed The enduring conquests 
of our times are being made in industry. 

Through the wide doors of General Electric 
plants and offices an army of 100,000 men and 
women moves everyday Each of them, look¬ 
ing back over the road, can say 

“Things worth while are being done in my 
lifetime, and I am with the doers ” 

GENERAL ELECTRIC 
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a constant temperature are uniform In corn- 
position throughout, whether prepared in 
aand or chill molds .—MetaL Ind., 21 10, 
p. 806, 

The cormfcm of metals Is found by 

experiments to be mainly, probably entirely, 
elcctrpcbomical in character There are two 
main types. That accompanied by evolution 
of hydrogen gas is characteristic of reactive 
metals placed In add solutions, but the veloc¬ 
ity varies greatly with the degree of purity 
of the metal Where this type is impossible, 
slower corrosion cun take place at A rate 
determined by the diffusion of oxygen to the 
metal, and comparatively independently of 
the purity When u raufcul is immersed in 
a solution of potassium chloride one can 
obnnna the production of alkali at the 
cathodic portions, the production of the 
chloride of the metal ut the anodic portions, 
and the precipitation of hydroxide where 
these meet The electric current, when meas¬ 
ured, accounts for the greater part of the 
corrosion. Generally the cathodic areas are 
those to which air has free access, while 
the anodic areas aro those protected from 
deration mid it Is significant that corrosion 
neuully proceeds most rapidly at the com 
paratlvely unm rated places—hence the in 
tense corrosion observed in the form of pita 
and over arena coxered up by porous corro¬ 
sion prod acta .—Metal fnd 21 10, p 300. 

Electricity gaining ground in metal- 
inrgv —The first electrolytic iron plant in 
the united States xxhh started less than a 
year ago in Connecticut and the subject has 
attracted cousidcruble attention inasmuch as 
a very pure lrou cun he produced in this way 
and the smaller the undesirable impurities in 
Iron the less it will rust There are three 
distinctive xxuyu thut electricity is now used 
in metallurgy first, for heat treatment of 
ores and ore products in electric furnaces 
second, for depositing the metals from solo 
tlons obtained by leaching the soluble con 
•tituenta of an ore aud, third, for the reflu 
ing or separating of metais already cssen 
tially free from undesirable elements. Some 
of these applications have not yet reached 
commercial importance ho far as certain met 
ala are concerimd but there la little doubt 
that development xx ill be rapid —Eng and 
Mining Jour Promt 110 14, p 575 

A new method of hardening high-speed 
•tool has been developed by a Chicago 
raauufactun r width obviates many of the 
difficulties of the former method, especially 
that of getting the correct method of hutting 
the parts to be hardened The tool is heated 
lu a protected atmosphere for a predeter 
mined time and temperature, and i» cooled 
and drawn at a predetermined time ami 
temperature which remits in the full dovel 
opmeut of the cutting structure throughout 
the entire piece at the lowest possible tom 
pern tore It has been determined by care¬ 
fully conducted experiment that tho com 
plete carbide transformation is obtained in 
the standard modern high-*pood stool at he 
twum 2200 «ml 2210 degrees Fahrenheit 
when held accurately between those temper¬ 
atures in u protected atmosphere for a auffi 
, cieut time to complete the change The tools 
; ore placed in a container of a special alloy 
| surrounded by charcoal, and covered The 
| box and contents, after pre-heating are 
raised to a temperature within the critical 
range where the onrbido transformation takes 
place and hr Id tbero a sufficient length of 
time to complete the change The resultant 
tools are stronger and hove several times the 
cutting cfhcioney Tho method guarantees 
against overheating of tho cutter, tool or 
part and the protected atmosphere assures 
the material being hard up to the very •up- 
face It also corrects materials which are 
Somewhat out of balance und consequently 
have a prolonged “lag ”— Forging-Stamping 
Heat Treating, 0 d>, p. 375. 

Chromixing consists in packing the 
material to he treated into a powdered mix 
ture of 45 per cent alumina and 55 per cent 
chromium The material U usually packed 
into a tube of iron and then him tod at 1300 
to 1400 degrees Centigrade in hydrogen, in 
vacuum or in some neutral atmosphere, for 
lengths of time depending upon the pepetra 
tlon and concentration of chromium desired 
The chromHtbdng furnaces consist of alun 
dam tubes wound with molybdenum wire as 
a henting unit The non-corroalve chrome- 
iron alloy is a solid solution of chromium in 
Iron, and Is made up of an area of elon 
yated grains, with tbeir longer axes perpen 
dicular to the surface In order to get the 
best results an iron or steel of low carbon 
1 content must be used In came where the 
material chroma fixed must stand high tension 
i and fatigue stresses, the high temperature of 
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Paint Your Cars 

the SPRAC0 Way 



SPRAC0 Extralite Equipment 

Save* 75% in labor coots, with 
corresponding increase in output 
Produces high-grade paint Job on 
bodies, running gear, fenders, tops, 
etc Also saves tune and materials 
when cleaning parts, motors, etc., 
by spraying with kerosene or "gas* 
Complete outfit comes as shown, 
with electric motor-driven air com¬ 
pressor Extralite Equipment is fur¬ 
nished with IH-gaL pressure type 
material container. Junior Equip¬ 
ment comes with pint or quart suc¬ 
tion type container 



Junior SPRAC0 Equipment 

If you have compressed air avail¬ 
able, you can purchase these outfits 
without air compressors at a re¬ 
markably low price Extralite re¬ 
quires 3 H and Junior ! H cu. ft of 
free air at 40 to 50 lbs. pressure 
Whether you have cars to paint, or 
let out your work by contract, it will 
pay you to investigate NOW—this 
economy method of painting. 


Send TODAY 

for 

SPRACO 

BvlUtin P.70 


Spray Engineering Co. 



SPRACO 

\ t >: j •. i < 
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ofeumDOtUBf lower* tbe reristanee of the 
material, bat by proper beat treatment the 
ertri&al properties may be almoet reetored 
Carbonising of ebromatlsed iron lowers its 
realstanoe to oorrorion, and polished sample* 
which have been case-hardened will show 
aamerous globules of water If allowed to 
stand In the open air for only a short time —- 
Bros# World , 19 9, pp 201 92 

Mining 

The qnearioa of the origin of petroleum 

l« very complex In many cases we have 
mason to believe that the petroleum was not 
formed in tbe strata In which we find it The 
bulk of the oil pf a field may have been pro 
dneed nnder fairly uniform conditions but 
each minor occurrence may also have passed 
through its own history of production and 
development under special local conditions 
As regard* parent material or material*, we 
have only suppositions. The oils —ub distinct 
from petroleum—we commonly deal with are 
all of organic origin, vegetable or animal 
Petroleum may have the same origin, and of 
late the view has been gaining ground tbut 
the occurrences of petroleum and coal are 
interrelated But the advocates of an animal 
origin of petrolenm have by no means given 
in the possibility of an inorganic origin 
also continues to find support, and the great 
variety of petroleums suggests various parent 
materials and modes of production Al pres 
«nt there is no ngreement, not even on ewaen 
tUd points. — Engineering, 110 3010 pp 
460-67 

Polfation of irablic water supplies by 
mine drainage has become a serious mat* 
ter in some parts of the country particularly 
in the bituminous districts of Fennsylvanla 
Sulfur and iron appear iu the coal in the 
form of pyrites, which, coming in contact 
with air and water, causes chemical changes 
which produce on add drninage Coal in situ 
bus no effect on the quality of the wut« r in 
tbe Htrenme on which it outcrops it is the 
impurities, such as iron and sulfur, In the 
coal coming in contact with air and water 
after mining is started thnt produce chemi 
cal changes which result in the formation of 
add druluage. Before mining is started, the 
coal In place and undisturbed acts ns a bar¬ 
rier to the percolating waters abo\e and 
prevents the water and air from coming in 
contact with the impurities, and for this rea 
son a virgin field of coal has no detrimental 
effect upon the purity of the streams It is 
bdieve*) that the added expense of treating 
miue water would not exceed ten cents per 
ton of coal mined. It i* suggested that, to 
obviate the necessity of treating the mine 
water from abandoned mlucs, or at least to 
have the volume of such druinago reduced to 
a minimum. It should he unlawful to mine 
any coal within tho area included between 
the outcrop and the lino of 20-foot cover — 
Eng Xew+Hecordy 01 16, 688-41. 

Tho outstanding fcatare of the devel¬ 
opment of technical practice on the Wit- 
waterarand daring the past few years 
ha* been the adoption of what may be 
termed tbe all sliming process. Thin process 
may be briefly described as single stage 
crushing in conjunction with improved math 
ods of tube milling On account of tbe rola 
tlvely small capital coat involved in the plant 
and the high percentage of extraction that is 
possible, it is thought that tbe process of 
fen great possibilities to the small man it 
being possible to provide a unit plant capable 
of handling from two to three thousand tons 
per month. It is designed to recover either 
by blanketing, amalgamation or cyanidfng at 
a very considerably lower cost than would 
be Incurred with the usual type of plant — 
B African Min and ting Jour, 34 1667, 
P. 775 

Prospecting with the Eatvtts balance*— 
The value of thU instrument consists in 
measuring the extremely small changes in 
gravity caused by lighter or heavier masses 
in the earth's crust. The instrument is so 
sensitive that it enables one to measure 
differences In the force of gravitation with 
any accuracy exceeding drnny thousand 
times that of the most analytical scales. In 
principal It la Identical with the torsional 
balanos first used by Coulomb to investigate 
the laws of static eloctrioity In Gcrmauy a 
concern has recently been ranking these In 
struraents, whose readings are made auto¬ 
matically by photographs, and a few arc now 
In use In the United States and Mexico It 
requires the handling of an export and Is not 
reKable la hilly oountry, but Is best adapted 
to pfl, *aIt and ooal fidkt&-~ Bng and Jtfintnp 
Jomt +Prm*Ttt€ 14, pp 
TrtpgpnrHng, nsri with comp ressed 
dr is fttfogMm* now method used by 


a Michigan oement plant for conveying their 
material from the source of supply two miles 
distant from their cement plant The marl Is 
dug by means of an orange peel bucket 
dredge and deposited iu a aepnrator for tho 
removal of roots pebble* and foreign mutter 
which might dog tho pumping system Tho 
olr is compressed in a eompresaer driven by 
a 75 horsepower motor Two circular atoel 
tanks, fi\o feet in diameter and five feet 
high located next tho storage vat are eon 
nected with the receiver and comprewtor 
through an automatic snitch which operate* 
in such a manner that air is drawn from one 
steel tank forming a vacuum nml cunning the 
agitated marl slurry to rush into this tank, 
filling it, while the other tank is placed under 
discharge The twelve inch pipeline to the 
mill is 10,000 feet long and has two relay 
stations, with reoching vat, compress* r nnd 
pumping station No difficulty is experienced 
In transporting tho mtyl the greutLst relay 
distance of 4 400 feet with a difitrcnco of elr 
vation of 30 feet using 75 to 1)0 pounds of 
air pressure Marl slurry containing 50 ptr 
rent moisture cun be puin|>cd (ff*ttl\ely — 
Cement find Eng A# k: x, 35 8 pp 34 30 

Platinum in the United States.—The 

main source of the worlds mipplUs of plnti 
nwm is normally Russia, which on re had an 
output of 300 000 ounces per annum, tUriirel 
from grind beds \h u result of the wnr tbe 
price of platinum is about thru, tunes whnf 
it wna formerly, and tho temptation 1ms lieen 
considerable iu tins country to boom plnti 
num mining To this end nil sorts of prop¬ 
erties have been pronounced to b^ capable 
of producing platinum from ores of various 
kind*, and oven shales and sands \» a mat 
ter of fact, tills country l* practically d<sti 
tuto of platinum ns it in of iuik*1 and tin, 
and tho ease* in which tin l nited StntoH 
Bureau of Minis bus hot n able to dork 
claims udvumed have reveal™! ut tin most 
practically unworkable tratrs of Ilia m< Lul 
Platinum w as the subject of a good deal of 
prosptcting and assoving on tin part of tho 
Bureau during the war, when it was thought 
that aueh work might reveal sources of sup 
ply which would then have bit u \cr\ >uln 
able The work then nml since carritd out I 
served for the most part to oonvinei the ofh 
rials that the platinum re son re* s wtr< Jmw 
ever, very small At its biNt Hu l nited 
States has produced less thin 1000 oumts a 
year, and that as ancillary to fht working of 
gold, silver and copper without vvhidi the 
platinum recover* would have bt«n micro 
nomlcnl The Bureaus investigations lmvt 
led to tlie examination of a large number of 
sumplcs in must of which no platinum 
whutoer was discovered though rMi < Ini ins 
hud belli math anil rerlKn d In *»n» cam 
platinum whs found in tlu form of soluble 
platinum salts and Mponge until* r of wlutli 
exist* iu nature to quoti tin damaging 
judgment of tin Bureau another samph 
rovealwl wire ami foil therein — Lm/mur 
tng, 116 3006 p 187 

Mining Engineering 
Holding machine work by vacuum —To 

provide for holding largt quantitiis of small 
piece* made of t itliei ft rrous **r non f* rrous 
metal* ami non metallic work such ns rnb 
bar, fabric, wood or gluso, n ihtroit (Mich ) 
compuny, after considerable ixperimt nting 
ban developed n line of chmks that u(ili7* 
vacuum for holding W'ork, In tilth of tin si 
vacuum chucks there is a chamber which re 
made airtight when the work re plurrel our 
it either by the work covtnug tin *nlii‘ 
surface or by other menu* A vacuum is On n 
created by pumping all the air from tin 
chamber, nml ns thin is dotu the work grml 
ually b**wnim secured tu the dmek In utinns 
pheric pretwurt A* atmospbc ric prtsKim re 
approximately 44 7 pound* ptr square in h 
at sea level a piece, say 4 inches long l»v 
1 inch wide (provided full vacuum 1ms h* t u 
created and prmrtitally the entire bottom nl 
the piece 1* exposed to vacumin) will linu a 
downward pressure of almost 60 pounds 
tending to keep it from slipping on tlu chut k 
as the cutter is applied When full vacuum 
has been created, the limit of holding powir 
is obviously reached, and the pump ilm« 
simply operates to maintain this vacuum — 

Machinery 

A resume of tht progress made in cen 
trifugal casting shows that the principal 
commercial application of the process until 
recently has been fib the easting of large 
cylinders of considerable length, in non dne 
tile alloys, such as red brass, aluminum 
alloys, etc. Cylinders of twenty feet or more 
in length and 2000 pounds iu weight have 
been made without difficulty Darin* the war 
(<7o*M*«*4 cm poge $4) 



Harnessed air is just as easy to use 
as electricity or steam Ventilation, 
forced draft, and vacuum cleaning on 
shipboard are three distinct controlled- 
air applications. These and a multi¬ 
tude of other uses, are serving industry 
m perfecting many manufacturingpro- 
cesses Right in your industry there 
is a use for this natural force—have 
you ever thought of putting it to work 
to increase the quantity and quality 
of your output f 

You can call in Sturtevant Engineers 
and they will tell you how harnessed 
air will meet your needs There is 
no industry too small to receive real 
results through properly designed air 
moving apparatus 

Bring Your Problem to Sturtevant 


B. F. STURTEVANT COMPANY 


Hyde Park, Max* 
Camden, N J 


Plante located at 
Framingham, Max* 
Berkeley, Cal 


Sturtevant, Wise. 
Galt, Ont 



Salct Engineering Office* 
Atlanta Ga Loa Angelas Gal 
Montreal P Q. 

N*w York City 
Pittsburgh Pa 
Portland Or* 
Cincinnati Ohio Rochester N Y 
Clmland Ohio Sr Loula Mo 
Dallas Texas Salt Lake City Utah 
Datrolt Mich San Francisco Cat 
Hartford Conn S*attl* Wash. 
Indianapolis Ind Toronto Ontario 
Washington D C. 


Foreign Representative* 
Sturtevant Eng Co Ltd London 
bturtarant CJe Paris 

American Trading Co Tnkio 

American 1 reding Co Shanghai 

Cat ton Neill Eng. and Mach t*o Manila 
Catton Neill A Co Ltd Honolulu 
H P Gregory & Co Ltd Sydney 

Blair Reed ft Co Lid Wellington 

Weaselhoeft and Poor (aracaa 

Weoaafhosft and Poor Bogota 

General Machinery Co Tampico 
Pedro Martlnto Inc Lima 

(.ompanla I t«k>-American* de 

Importacion Buenos Aires 

A K Barker Johannesburg 
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PATENT NOTICE 

tube t **t 
a*t>trfd by patents dated 

f tun 2 t 2 .de 

and others timed and 
pending 11 tttud ft* 
amateur experimental 
and f*Srri*tmt*r*t use in 
rad is commnnuatian 

A t*y other use mill be an 
i nfringe *n*nt 


Tjr** C JO) A eHtm AjppUflc* 

U«ai * 1 tt> no 1 7 1/4 Amo rUHMatCBmni 



RADIO TUBES 


For Every Make of Receiving Set 


c-aw mid ( ■«i The fllantHht current !■ only one 
fourth of the ft La uient current of the preriona true 


TU* R0 V_ 01 £ l0lTT v* 1 " •ntlre coantry today < imnln* 

* ham Radio ruhna are recoanlsedaa tha ideal ton* 
for tiao In all mahwof Radio Kecelrinif H« la 
The fauioufl ( uunlnvliam <.nwi A Am&Uller ahown 
abovajaa high vacuum tuba deal rued for oh* an an 
amplifier and datectur cumalntux a new TungatPn 
fllamant the cbaracterlaUca of whkti are l«m* life 
low power eoiiauiuptl hi, low operating temimruture 
and greater power amplltlcatlon than any prevloua 

ampudartube Thla tube haa a atnmlard four prong - ... -- --- 

bate and tha glaae bulb haa tha aame dlmanalonaan atanipa to our Han Franctaco ofllce 


prevloua typo 

— - - —...- pOftalhln to ua« 

f< urof IhuKe tubeu In a act without exhanatlng the 
alurage battery any factor tlian when ualng only one 
of the prevloua typea of tul>ea 
The care and operation of emh model of lie* e|v 
Ing Tuive la fully explained In our new «j page 
lUdlo rub* Data Book < opleamav _ 
lw obtained by eendjiig ten • enta in 


Mama Of Hen 
Ill Second Straal 
Sen Fruwbeo 




1M W«* Uk. Jtr«l 
Chicago 



30 Church Street 
New Yerk 








a post card- 

SMmm Dept 4«R 

and we will send you free this 52 page 
catalogue of radio sets and parts It also 
contain* explanation of radio terms, 
map and lilt of broadcasting stations 
and much radio information, including 
an explanation of successful hook ups j 
and circuits 

You will be amazed at the low prices/] 

Ward’s quote “A complete tube seta 
having a range of 500 miles and more 
including tubes, head set, batteries, and 
auitenna equipment, as low as $23 50 ” 

This catalogue contains everything for the expert and amateur Complete 
•ets and every improved port for building sets, all the moat up to date de 
Tices—at the lowest possible prices 

Headquarters for Radio 

Montgomery Ward & Co is headquarters for Radio, selling everything direct 
by mail without the usual ‘ Radio-profits” Why pay higher pnees? Ward 
quality is the best and the prices will often save you one-third Everything 
sold under our Fifty Year Old Guarantee,—Your Money Back if You Arc 
Not Satisfied Write today for your copy of this complete 52 page Radio Book 


Writ* ta our Imom Mimt you. Add r ess Dept. 4* It 
Cfclsaf* Kaasas City ItPMU INwtlMd, Or*. Ft Wsrtfe 

MontgomeiyWard & 0 . 

■Tha01d9st>tulO»dOTHou«cMTbcfaiytiieHo*t h QS» l rtWR 


Radio Notes 

A Review and Commentary on the Progress m This Branch of 
Rapid, Communication 


A Capacity Finder has been introduced 
by a manufacturer of radio condensers. This 
onmnHta of two strip* of metal across which 
are bridged live fixed condensers of different 
capacities Ihc two strips are connected 
with the grid circuit, and it then becomes 
possible to try various capacities until the 
best results are obtained The device is 
then removed nnd n fixed condenser of the 
deairiai t apneitv is put in its place 

Variable Resistance and Capacity for 

grid control urc provided in a single device 
which ha* recently appeared on the market. 
The resistance may be varied in a gradual 
and positive manner from on*» fifth to twelve 
megohms while the capacity may be grad 
ually varied from 000002 to 005 mfd do 
cording to the manufacturer It is said by 
those who have emplojcd this grid control 
tbnt signal Btrcngtli Is increased 25 per cent 
Jn the case of cnticul circuits such as the 
Hein art* 

New Radio Circuit for Poland,—Octo¬ 
ber 4th marked the opening of direct radio 
communication between New York and War 
huw the station of the Radio Corporation 
of Amerira working with the new Polish 
Gov i mount Hint Ion just completed in the 
tatter city Tina makes thn seventh direct 
circuit to Europe operated from New York 
l ity The importance of this communication 
to the two countries concerned is indicated 
by the fact that during the calendar year 
just past 71 per cm Jit of the total Interim 
tionul telegraphic traffic of Poland was with 
the Fill ted States 

The Riverhead Receiving Station of the 

Railio CoriHiration of \m*rieu was plunne 
for a capacity of nine receiving set* so ’ 
lourti from u paper recently road before o 
Vmcriciw Institute of IJectncal Engineers 
Of these, six are now in daily operatiou 
Mutual ramtlon* ur« minimized by careful 
m reviling of tin vurioiis component elements 
and by the astatic winding of coupling coils 
In addition n two stage filter is introduced 
in each circuit betwetu the detector and the 
audio frequency nmplifhr These precautions 
have much It jhikmIKIi to ojierute the soverul 
wts with tin siune filninont and high Uusion 
batterli n witlmut trouble from back coupling 

The Trans Atlantic Broadcast Tests 

formed an in ten sting feature of National 
Radio \\ eek which was observed from No 
\ ember 25th to December 1st Various 
broadcasting stations abroad and likewise 
here were connected together by land hm so 
as to function ns powerful unit* from a 
common microphone Our leading broad 
castors were intercepted by British amateurs 
just ns Kritish stations wen Intercepted by 
American amateurs Nevertheless the fact 
remains 1 hat trims \tlnntie broadcasting re 
eoption requires the most elaborate type of 
super heti rodyne receiving sets, which ore 
available to only a very small number of 
amateurs 

The Autoplex Circuit is the latest to 
attract the attention of those who like to 
build their own sets nnd who ure forever 
seeking something different Tbo autoplex 
circnit is in reality a super regenerative set 
It mokes uso of two standard variometers, 
one for the grid uml the other for tin plate, 
an L 1250 coil in the antenna ground cir¬ 
cuit u filament buttery rheostat nnd vhpu 
mn tube and the nanul M B M battery and 
telephone or loud speaker Indeed the auto 
plex will operate a small loud speaker with 
out amplification which makes it rather 
unique among ihe innud run of receiving <*Jr 
cults. As it now stands it appears that the 
autoplex circuit in by no moans a polished 
product t uless it is properly constructed 
and manipulated it produces distorted Bounds 
Nevertheless it represents Homo interesting 
experimental possibilities for those interested 
In the experimental side of radio 

Transmit tin (r Efficiency,—In no branch 
of radio telegraphy lias groutcr progress been 
mads during the last two or three years than 
in the design of the grounding systems of 
large transmitting stations according to 
Prof G W O Howe, writing in The Wee- 
triclan. For many years the effectiveness of 
a station was judged by its ao-ealled power 


in kilowatt#, which sometimes was supposed 
to rep resent the power uotually supplied to 
the aerial, but more often represented the 
power supplied by the dynamo or alternator 
to the transmitter The power actually radi 
a ted from the aerial was rarely considered, 
though this, after all, wns the only thing 
that mattered It is now fully realized, how 
ever, that the only measnre of the effective¬ 
ness of a station Is the radiated power and 
since, for a given froquency, this depends on 
the product of the effective height and cur 
rent this product is now specified instead of 
a meaningless number of kilowatts To ob 
tain the maximum radiated power for a 
given total power delivered to the aerial 
p\ cry effort la now made to roduce the 
various louses These consist of the losses in 
the aerial wires, tuning inductances, etc., and 
in the towers, stays, etc, losses due to brush 
discharge from the wires, and Inst, but by 
no means least, losses in the earth under 
the aerial 

Why Radio Signals “Fade*”— For sev¬ 
eral year* buck the Bureau of Standards has 
been engaged in experiment* aimed at ascer¬ 
taining the cause of ' fading' radio signals 
The Bureau conducted tests during 1920 and 
1921, with the cooperation of thi American 
Radio Relay League It) these test*, states 
the Bureau of Standards, from five to ten 
radio stations transmitted signals in sue 
cession on certain nights, according to pre 
arranged schedule* Tin. signals were re 
coived aimultaueouily by ubout 100 receiving 
stations whose operators were provided with 
forms for recording the variations in the in 
tensity of the signals us received The gen 
oral result of these tests substantiates the 
theory that the umirees or causes of fading 
are intimately asset iated with the conditions 
at tho henviside surface which U a conduct 
ing surface souk sixtv miles above the earth 
Hay time transmission is largely carried on 
hy means of wav is moving along tho ground 
while night transmission especially for great 
distances ami short waves, is by means of 
waves transmitted along the heavisido sur 
face \\ lives at night are thus free from the 
absorption cnmnntired Iii tin. day time but 
are subject to great \nrlatlons caused by 
irregularities of the ionized air at or near the 
ItOHvisldo surface Tin se variations probablj 
account for fading 

The Sod ion Detector Tube, invented by 

II P Houle chief engineer of thp Connect! 
cut Telephone & Electric Company of Meri 
den Conn , has now mndo its bow to the 
radio public Several years ago we described 
In these columns the interesting development 
work on vacuum tubes being conducted by 
Mr Houle, nnd more recently we told of his 
latest tube involving the use of n sodium 
clean.nt The characteristics of the present 
eommi rcinl product are quite similar to 
those of thn former experimental tube The 
prcsi nt form differs in that no liquid sodium 
electrode is used The outstanding features 
claimed for the sodinn tube are high sens! 
LIvciuhm (about two stages groater than the 
hard grid tube detector), pure quality of tone 
production, stability in operation and absence 
of nil interference producing squeals and 
whistles as tbo tube cannot bo made to osdl 
late or regenerate In itself Like the previous 
tyi>o wo learn from Electrical World this 
tube has no grid, but utilizes a trough 
shaped piece of nickel, partially surrounding 
the filament and open toward tho anode as 
its control electrode A gloss shell contains 
the anode or plate the filament and the col 
lutor or control electrode A heater is 
wrapped non magnetically around the oat 
side of the tube and a second external glass 
shell Is placed over all el emeu ta for protec¬ 
tion and to consorve heot The tube is 
pumped to the highest possible vacuum and 
internally treated with an alkali metal 
(sodium) to provide the stable Ionizing mn 
terl«I that plays an Important part in its 
Masltlv ones*. 

A New Sound Amplifier.—To amplify 

the sound of a voice so that many persons 
may hear it throughout a large room, vari 
ous methods are possible, utilising properties 
of flames, compressed sir, electrical currents 
etc. Writing in a recent issue of Comptt* 
Rendu*, L Graumont states that the Sounds 
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are, in general, distorted because of the mam 
of the vibrating part* which serve to repro¬ 
duce and transmit the sound M Oueritot 
recently suggested u now nlectricnl arrange 
ment, which resolves all the problems of 
\oice transmission The vibratory part is 
formed by a cone of fine silk, on which in 
spirally wound a very fine wire conductor, 
preferably of low density, eg, of aluminum 
This tune U plaoed between the poles of an 
electromagnet, tho poles being shaped exactly 
to fit the cone, and n circular collar fixes the 
base of the cone to one of the poles lVle 
phonic currents are passed through the 
winding of the cons, and under the action of 
the magnetic field it 1* set Into vibration, 
and, having practically no natural oacilla 
tion, It has no difficulty in reproducing the 
sounds which have caused the electrical cur 
rents To allow tho tranarntwrion of the 
sounds so produced a number of orifices are 
present in one of the pole pieces, and these 
orifices are at the apex of the horn It is 
stated that with such an arrangement the 
voice may be heard In a large room and 
with the old of the vacuum tube amplifier 
orders can be given verbally above the noise 
of a machine shop For out<loor use it can 
be employed from ship to ship or ship to 
shore, and In railway yards 

A Receiving Tube with Alternating 
Current FUament Heating has been 
worked out. The special feature of this tube 
is tho cathode unit This cojisista of a c>lln 
dcr of nickel coated with a mixture of 
hnrium end strontium oxides The material 
is 0 003 inch thick, and the complete cjlin 
der is % inch long, with an Inside diumeor 
of approximately 0 08 Inch Tho henting ele 
ment is a filament of tungsten 0 0035 inch 
in diameter and 2 inches long in the form 
of a V with the aides purtiUcl and about 
0 010 Inch apart To maintain tho relative 
positions of sleet c and filament and to in 
sulate the sides of tho filament from otic 
another, a tube of refractory insulating mH 
ferial is used Tide tube has an outside dliim 
eter of 0 085 inch nnd is pierced with two 
longitudinal holes 0 006 inch in diameter and 
0 010 inch apart The cathode «lt*eve j« sup 
ported at tho top by a strip welded to it 
(leaiing the filament free at the top) and n 
lead Is brought out from this Btrip so that 
the connection can be made to the cathode 
uulte independently from the alternating 
current supply lead* to the filament The 
grid is a helix of nickel wire and the anode 
a nickel cylinder % inch long and % inch 
diameter The tube operates with an niter 
anting current of 0 85 ampere at about 5 5 
volts The hairpin construction of the filu 
mont eliminates the effect of tho magnetic 
field duo to the filament current by opposing 
the fields of the two parallel sides The 
muss of the cathode renders tcuipcruturo 
variations negligible, and the separate con 
nection to the cathode sleeve eliminate* the 
limn usually heard when alternating current 
in used and due to voltage drop along tho 
filament 

Theater Broadcaettng.—The heart of 
the direct wire system used by Broadcast 
Central in New York (lty for the broadcast 
ing of programs directly from theaters und 
other places is composed of throe muln 
arteries. In addition to these threu arteries, 
there are nine additional permanent wires 
Various other net works of wires are tupped 
off and lead to the station from the main 
ilrcuita This artery system euublea Broad 
< ust Central to reach many points and affords 
tiio radio audience a multitude of concerts, 
talks and plays. When u theatrical production 
in to be broadcast, a member of tho program 
staff is detailed to review the play about a 
week In advance If the piny bus enough of 
its success in the songs ami lines, It is con 
ildered a suitable radio subject. About two 
dHys before tho broadcasting date u wire 
man installs the necessary bnckutngi wire 
connections, which are of course, temporary 
In the case of tho theaters On the after 
noun of tho dnte set for tho performance the 
outside crew set up their equipment back 
stage The microphone is concealed in tho 
footlights In most cases but may be bus 
tended above the stage Kverythlug is in 
rtudinw by the time the first of the midi 
once arrives and the announcer then arrivts 
nm| begins by Introducing the thouter tiudi 
cnee to the radio audience The announcer 
generally has a mlcroplmne just back of the 
"cenos. So as to be In close touch with all 
that goes on Occasionally, the announcer 
given a small dressing room, with Inter 
phone communication with the stage As 
soon as the performance is over, the micro¬ 
phones are removed Certain installation*, 
"urh ns that In St Thomas’s Church, are 
permanent. 
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A CCEPTANCE of the fact that a facial briar patch i* not likely to con- 
l. tribute to a man’s success in scientific pursuit*, in buamesa, in love, or 
in any other worthy endeavor u spreading rapidly 

Most professional men, as well as moat business men, now shave daily Thu 
is the only means of keeping man’s always growing beard in proper subjection. 

No matter how heavy your beard may be, or how tender vow skin^vou can 
shave closely every morning, and be comfortable, if you lather with Colgate's 
"Handy Grip’ Shaving Stick It makes shaving easy, and always leaves the 
face cool ana refret heel 


Colgate V* Handy Grip" Shaving Stick Is unqwilkd for put¬ 
ting comfort, convenience, and economy into tna daily show* 



PATENTS 

Trade-Marks Copyrights 
Designs 

76 Years* Practice Before the Patent Office 

If you have an invention which you contemplate patenting, 
or a trade-mark which you desire to have registered, we shall be 
pleased to have you consult us. We have thoroughly experienced 
attorneys in our New York, Washington, Los Angeles, Chicago 
and San Francisco offices, with long experience in preparing and 
prosecuting both patent and trade-mark applications 

Prompt, Conscientious and Efficient Service 

The SCIENTIFIC AMERICAN contains Patent Office 
Notes, Decisions and other matter of interest to inventors—and 
particulars of recently patented inventions. 

We shall be pleased to send, without charge, our Handbook 
on United States and Foreign Patents, Trade-Marks and 
Copyrights 

MUNN & CO. 

PATENT ATTORNEYS 


Woolworth Building 
Scientific American Building - 
Tower Building ... 
Hobart Building ... 
Van Nuyt Building ... 


. • NEW YORK 

WASHINGTON, D.G 
. . CHICAGO, ILL. 

SAN FRANCISCO, CAL 
LOS ANGELES, CAL 


Scientific American Digest 

{Continued from pope ft) 

Ford east the Liberty motor bearings oen- 
trifugally Bearings for Diesel engines ware 
cast eentrifugally by the Brooklyn Navy 
Xard, and these same bearings were bab¬ 
bitted eentrifugally The roost important 
application of this process at the present 
time U in making cast iron pipe The use of 
high temperature mould* ha* increased the 
life of the mould* used The sudden heating 
of a mold from room temperature to 1500 
degrees Fahrenheit or higher subjects it to 
enormous stresses and results in checking or 
cracking of the mold in a abort time. Lin 
ings of sand or various oemrnts have also 
proved valuable .—The Foundry, 51 20, p. 
825 

Diesel engine manufacturers, even 

those whose motors have proved their coin 
plete success at sea are all carrying out 
much experimental work, with a view to 
de\eloping new and improved types. After a 
period of prolonged experiments a new type 
of 1 >iesol engine has boon placed on the 
market which operates on tho two-cycle 
principle and employs crank chamber oom 
pression, although the 200-horsepower four 
cylimlor rise is built alternatively with sep¬ 
arate HCH\enging pumiw The main point of 
importance in the derign is the olimmaliou 
of the injection air compressor A mechani 
colly ofwrated pump dellvtiw the fuel to a 
special type of valve in tho cylinder head 
This is automatic, so that there are no 
mechanically operated vohes, while the fuel 
pump works at low presmiru since the oil is 
delivered to the valves at the commencement 
of tlie compression stroke This engine, on 
trials has shown a fuel consumption of 
nbout 0 41 iK>uml per brake horsepower hour 
—Marine Fn/jineerin f/, 2H 10, pp GtKMlOl 

Steel casting —Some investigators are 

of the firm opinion that the trend of tho 
steel casting industry is gradually but surely 
toward Tanking the bulk of steel castings in 
green sand mid the remainder in cores that 
practically continuous molding and pouring 
will be tho logi< ul result of this trond and 
that the day is not far distant when both of 
these ends will be realised—7 he Foundry, 

61 10, p 701 

An oil fired crucible foundry furnace 

shown at the Hamburg coimmtlou of the 
tinman Foumlryineii h \«ao<iation attracted 
considerable attention owing to its advanced 
design instead of the usual sheet, this fur¬ 
nace is enclosed In a iverforated metal sholl 
which, it is claimed has increased the rudi 
citing area at least 100 per cent This has a 
tendency to keep the air cool in the immo 
diate vicinity of the furnace Oil and air for 
combustion outc r the body of the furnace 
through the hollow trunnions on either side 
The eomprtwied air is passed through an air 
diuinber immediately b<low the melting 
chamber anil Is cooled while the air is heated 
to a certain extent before it enters the 
burner nozzle The oil stream is thrown 
against a strainer and atomised The flnmo 
from the burner enters the melting chamber 
around the plate supporting the crucible nnd 
rises Hround the crucible itself Hence metnl 
in the bottom of the crucible melts first arid 
gradually moves upward until the entire 
charge is melted 

In the development of precision grind¬ 
ing machinery In central Europe the in¬ 
fluence of American designs is apparent The 
widespread advantages to be dorivod by 
grinding were not appreciated fully before 
tho world war but since that time the 
economic value of abrasive tools has been 
realised and grinding is steadily taking 
the placo of other machining method*. In 
the t lilted States, where engineers have had 
the benefit of years of experience, grinding 
machines have been developed to a high de 
groo of perfection and European machine-tool i 
builders, realizing this fact, have in many 
instance* taken licenses for manufacturing 
tools after American designs. Plain and 
universal cylinder grinder*, especially for 
tool room work, have been developed to quits 
an extent, while surface grinding practice 1* 
still in the development stage. Emery la 
used to aome extent for grinding wheal man 
ufaeture on the continent, owing to the 
proximity of raw material supplies, but the 
artificial abrasives, carbide of ml loon and 
artificial corundum, sometimes referred to as 
iron-free emery are used more extensively 
as thrir advantages are apparent. Europe 
is the birthplace of artificial abrasive*, al 
though they owe their greatest development 
to American genius.—Abreato* 4:10, 

pp 28840 

(Continued on pope 47) 
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Traffic and the Law 

(Continued from page J9 ) 
Massachusetts, bocanae of the smaller volume 
of traffic but it aeema more likely that, a* 
a seneral proposition, road conditions go 
down as traffic becomes less, making upproii 
matcly the same maximum speeds appropri 
ato all over the land Certainly it is very 
bad to Lave the published limit absolute in 
some regions and dlscretiouury in others, 

A point which eight states huve recognized 
would well be given attention by all In 
overtaking a car ahead and in executing 
certain other manemere, the faster we move 
and the quicker we got It over with, the less 
of the road is it necessary for us to pre 
orapt. So Virginia requires that an illegal 
speed be maintained for an eighth of a mile 
before it becomes an offense Delaware, 
Massachusetts Minnesota and New Hamie 
■hire ghe the driver a quarter mile grace 
while Florida, Louisiana and Missouri allow 
him to burn up the road for a half mile 
before his speed becomes of itmlf u mutter 
for police interference Whnro a similar pro 
virion is extended to the lower limits iu 
towns, etc tho distance allowed is usually 
smaller than that on the opeu rond 

Divergence in the lower limits is even 
wider and more confusing than in tht gen 
erfll limit, A good deal of the terror is taken 
out of this situation however by the provl 
sion made In most statea that such lovur 
limit Konea must be posted This provision 
howevir, is not universal and in its ab¬ 
sence it is impossible for (he visiting motorist 
to identify the restricted Boms Some 
states regard the limits of an incorporated 
city or town as the defining (lenient here 
Others nttempt to define built up and 
‘closely built up regions in terms of the 
average distants bctwoin houses and to pre 
scribe median mid low h|h>(h1h respectiu ly 
therein Residence ami business districts 
urc another basis for the same thing in 
numerous states Practically all states have 
a very low limit sonicwhert from four to 
twelve miles for places which the writer 
defines In his own mind as traffic points* 
hut there is no unnuiuiltv in th«ir d< finltlon 
by tho laws of the \arious stabs Ornde 
erruwingH arc soinetinws includ'd and some 
times not corners of citv streets alwa\8 
highway intersections usually d« pond for 
their inclusion uj>oh whether there la all 
unobstructed view on approaching them— 
which is a matter for the individual jndg 
ment of the driver curves and Ik aw grades 
arc Sometimes included specifically and some 
times left to tho drivers judgment hridgis 
enter t?»e mutter in some states achoois umi 
ally aud ho on Tlu number of stutoH in 
which It becomes necessary for the auto- 
mobilist to distinguish between cor|>ornto and 
unincorporated towns is no less than ten 
Without any intent to criticize the cum t 
menta in question, or to deny that in many 
cases they may he neemwnrv a few eccentric 
items may bo lifted from the speed laws of 
aom© of the states, Tennessee's requirement 
of nn absolute stop at grade crossings heads 
the list. Rather drastic is Arizona’s limit of 
four mile* for dams, bridges sharp curves 
steep grades etc. Colorado n geography 
makes it necessary fnr her to have four 
different figures for her mountain road*—20 
18, 15 and 12—which apply according to the 
character of the road they arc presumabb 
posted, since so many cars from other states 
come to Colorado. Kansas calls for a speed 
of right miles at railroad crossings and high 
way Intersections in general and six miles Ht 
such points In incorporated towns W3un 
passing pedestrians or led animals on tlu 
roadway, the Mississippi driver has to rIow 
to eight mile* and he has to distinguish he 
tween narrow causeways and wide ones for 
the sake of a ten mile limit on the former 1 
New Jersey distinguishes between the enr 
that runs through a road intersection at 1^ 
miles per hour, and the one that turns the 
comer at 8 and you are supposed to restrain 
yourself to 15 in passing horses (but, pre 
sumably, not in overtaking horse drawn vc 
hides though the law doca not make this 
exception) New Moxico has n similarly am 
blguons provision about pawing all othi r 
vehicles at 15 miles per hour North D«k nta 
has a rule imposing 714 miles per hour 
on the man who drives out of a aldo street 
Into a rantn one Virginia restricts the man 
who is being overtaken to twenty, and the 
driver who passes a gathering of men or 
horses to ten Wisconsin has a limit of 
twelve in public parks 
There is no point in multiplying example* 
Wa have said enongh to Indicate plainly that 
in every point pertaining to the conduct of 
an automobile, the laws of the several states 
vary widely Obviously this complicates 



Osl Tiew City ‘x, 

building bom the ground up 

LONGVIEW 
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H ERE it the logical site for new Industrial enter 
prises in the Pacific Northwest—for factory, job¬ 
bing house or retail business. 

Sooner or later you will he making a choice of locations 
in that prosperous and growing section, the Pacific North¬ 
west Consider these essential qualifications of Longview 

LOCATION —Where transcontinental railways touch 
the Columbia River, midway between Portland and 
the Pacific Ocean, 


The Prosperous 
Northwest 

The Pacific Northwe»t is 
outstanding in l<* egrtcul 
rural prosperity this yetr 

In hay aloo* th* r© 
farmers of tha Pacific North¬ 
west U $9 196 871 mors than 
that of last year according 
to eetimate* of government 
crop reporter*. 

The value of the o»u crop 
Is }\i million dollars more 
then that of 1922 

Berler ta returning Pacific 
Northwest farmers H million 
dollars more than it did last 
rear 

And wheat the key crop 
In many sections is putting 
tkirtw million dollar * more 
in the pockets of Paitfii. 
NonhwcK farmers than it 
did in 1921 

In these figures ts a reflec 
t ion oftha prosperity at hand 
for Longview business men 
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TRANSPORTATION—Ocean-going and coast-wise 
vessels put in at the port of Longview Rail connections 
with three transcontinental railways —the Northern Pa¬ 
cific, the Union Pacific and the Great Northern The 
far famed Columbia River .Highway and Pacific High¬ 
way give Longview paved highways in all directions. 

POWER—Coal Is mined nearby Fuel oil Is shipped in 
at low tidewater rates. Wood Is plcnteously available. 

A big central electrical plant, together with hydro¬ 
electric power, will supply ample power at low rates. 

MATERIALS—The resources at hand Include timber 
for the manufacture of lumber and allied products, 
wheat and grain for milling} fruit, berries and vege¬ 
tables for canning and preserving, wood pulp for 
paper making, fish for canning, ana the products of 
dairying and poultry raising 

CLIMATE—Mild climate the vear around makes pos¬ 
sible continuous outride work. 

MARKETS—The great Pacific Northwest is right at 
hand and beyond, with transportation facilities avail¬ 
able for reaching them, the markets of the world 

ADDED ADVANTAGES—Longview la a new city,built 

from lb* ground up according to modern toning and planning 
principle*] it i*the location of tha new Pacific Northwest mill* of 
The Long Bell Lumber Company to have whan completed a 
capacity of more than IS million fact of lumber per day and to 
employ betwean 3 000 ami 4 000 man 

Whila indication# point to tha fact that Longview, with¬ 
in five year*, will undoubtedly be one of the Important 
ddaa of the Pacific North wear, the present price* of min- 
ufecturing and residential proper ty are baaed upon the 
actual coat of development Retail buaineae proparry may 
b* bought In tha new city on a beets equivalent to rimilar 
locations In dtlea of from 4,000 to 8,000 population Lat 
ua write you fully about Longview** place In your plana 

THE LONGVIEW COMPANY, Longview, Washington 
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“He is Paid *2,000,000 
a Year for Business Advice” 

ROGER W. BABSON 

zh his new hook* 

Business Fundamentals 


D escribes the method* by 

which he built up hi* own 
personal fortune 

Principles that can be applied at 
once profitably, to the investment 
of any sum of money, whether it 
be $500, $1,000 or $t,ooo.ooo 

How to Invest Profitably 

How to accumulate your first 
$1,000, $25,000, $50000, $100,000 
or even a greater sum, 

How to buy a life income of 
from $100 a month to $7,000 or 
more per year, depending upon 
your present income, 

How to find the right kind of 
securities for your capital, whether 
it be $500, $1,000 or $1,000,000, 

How to know when it is time 
to sell securities you have and 
what to buy instead 

The Secret of 
Successful Speculation 

How you can increase $5,000 to 
$124,000 within 20 years. 

How the long swing speculator 
c in make 25 % to over ioo^c profit 

How to take the guess work 
out of speculation, 

How to forecast market change 
and trends 

How to Profit by the 
Financial Page 

How to gauge the market action, 
the influence on your securities 
and business of the reports such 
as (1) check clearances, (2) money 
rates, (3) building statistics, (4) 
business failures, (5) labor situa^ 
tion and seven other "barometers” 
of market conditions 

How to read all charts more 
1 aaily than the printed word, how 
to gain the full story from every 
chart >ou see 


How 

“Business Fundamentals” 
Helps in Business 

How you can increase a business 
capital of $10,000 to $250,000 
within 20 years 

How to select a career, or a 
business, in the industry which 
will probably make most progress 

How to forecast price changes 
for commodities, how to giugc 
the supply and demand for nw 
materials and for the product you 
sell 

How to know when money will 
be tight, how to know when to 
stock up and raise your prices or 
to reduce your stock and reduce 
prices 

How to select the best indus 
tries and cities to sell, how to 
know which industries are on the 
wane, how to keep constantly 
developing new selling territories 
How to cut cost of manufacturing, 
distribution, selling and labor turn 
ovtr, how to increase the profits 
constantly and consistently 

Sound Practical Laws 

Nothing is contained in this book 
that has not been previously sub 
stantuted in actual application in 
business and investment It is the 
result of a 20 year investigation 
of 100 years of Business—It is a 
summary of the combined expen 
ence, investigation and research 
of Roger W Babson,his associates 
and thousands of successful bust 
ness men 

SEND NO MONEY 
Merely tear off the coupon below 
now, slip it in an envelope and send it 
to us In return, without charge or 
obligation, you will receive a copy 
of Business Fundamentals" for one 
week s examination Within this 
period you can either return the book 
at our own expense or remit $2 00 as 
payment Infulf Don't mis* this oppor 
tuniry —mail the coupon, right mm 


B. C. Forbes Publishing Company 

Publishers of Forbes Magazine 
120 Fifth Avenue, New York 


B C FORBES PUBLISHING CO, 

Dept. 2489,120 Fifth Avc , New York 

Gentlemen —Send me without charge or obligation__ 

Fundamentals * by Roger W Baboon 1 will read It for 7 days and will either 
return it to you during that time at your expense and without further obliga 
tion to me or I will remit $2 00 as payment in full * 
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greatly the problem of insuring that the 
visiting motorist knows the law A few states, 
of which Connecticut is « conspicuous ex 
ample, go a long way to meet the motorist in 
this rtgurd When you enter the Nutmeg 
state over any main highway, you meet a 
large nignboard apprising you of the fact, and 
sunitmirixing those of the state's traffic laws 
which you most need to know It tells you, 
for instance, what to do about the standing 
trolley Pennsylvania is another common 
wealth iu which tlie interests of the ‘for 
eign motorist ure taken care of, os Well as 
may bo, by signboHnls There is but one 
lower speed limit In this state, fifteen miles 
per hour and nil points at which or areas 
through nbkh it npplies ore plainly posted 
\\ here the restricted tone is of any length, 
iU cud ns well us its beginning is marked, so 
that one is in no doubt when to resume 
speed But 21 of the 3ft states, either ex 
plloitly or through thi absence of any prohi 
hi tion, permit local jurisdictions to set up 
spood limits urrd other traffic laws without 
reference to the stalo awle and by no moans 
Is it the case that all these states require 
that the special rules be placarded 

Of course, if you go into a strange state 
und plead Ignorance as excuse for violating 
its motor codu, tlio magiKtrato can, and 
doubtbsM will confront you with tho fact 
that the truffle lawn are publiMhod in pam 
phlnt form und htuo botn available for your 
limpet tion und study Strictly speaking this 
Is true hut after whiling away a train ride 
from Ni w York to Boston in perusal of 3ft 
of them little booklet* wo are not strongly 
impressed with tilt probabilities of learning 
to drive legally from thin) Space is lacking 
In ro to cite chapter and vorso for this opln 
Ion which will lit made the t< xt of u future 
article 

For the present wo make but one further 
point With few LxrtptJuns where local 
loiiditions arc ontiroh eccentric and demnnd 
to be met with iccintrie laws—us in the case 
of Colorado h mountain roads—thn same 
regulations for the lictusing equipment and 
driving of chtn would work all over the 
country Such a uniform tut of ri gulationa 
would ohv lottslv be superior to the present 
barbarous divirgimu among tho states The 
only reason whv we liavo divergence in place 
of uniformity lies in the fad that 4ft differ 
nnt legislature* in 48 different places have 
then passing laws, each without reference to 
what the others are doing Evidently this 
wifi lend to 4ft wnvs of accomplishing the 
snruc result The conflict is not deliberate 
it line nrlw n automatically It will take 
howmtr < xtruno deliberation plus coo|>ern 
tion raised to the nth power to replace con 
flict with uniformity Tan it be done? 

Wp believe it can In future articles of 
this series we shall survey the obatncles 
suggest menus for ovirooming them and try 
to rnako it clear whv we believe that uni 
formity is imsHibh and whv it is of vital 
Importance that it be attained 

Cars of 1924 

(Continued from page 9) 
rough roud because it make* little or no 
difference whether ho takes thorn in or not. 
Of (H|ual importance to improving the degree 
of comfort is the effect on the mechanic* and 
body of the car itself fto far no way has 
presented itself of making deliberate com 
pari so ns of the effect of low pressure air in 
preserving the car from dtvclopiug rattles, 
crooks and mechanical depreciation, but thoro 
is no question about its being u tremendoun 
factor This subject is of such interest that 
it is discussed at length in another portion of 
this Issue (Page 25) 

There are many innovations in minor de 
tails tbut nro interesting but space docs not 
jiermit of n complete exposition Tho Over 
land closed car is made with movable seat 
backs and cushions so the interior can be 
conurtcd into a roomy sleeping compart¬ 
ment, making the car well adapted for tour¬ 
ing aud tumping Then again many cars 
arc now sold completely equipped with 
jbumiiom luggage carriers, roar stpp signals 
windshield cleaners, shock absorbers, car bur 
otor intake filter screens, thermostatic water 
circulation regulators, disc wheels, and num 
erous other devices that increase motoring 
comfort and that in past years had to be 
purchased separately and installed by the 
motorist Summing up, iu the writer's opln 
ion, the imrchtu*er has never before received 
anch value for the money expended in a 
motor car purchase os is offered in most of 
the new models for the coming season Bodies 
hove been greatly improved in appearance 
and even those fitted to low priced cart are 
rraceful tn outline and complete in appdnt- 

MAHh 
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j«v* none’tor Uveaiora, Bieci rt lvet Engineer*, sod 
Lawyer* Satisfaction or money beck. 

So# Cfctf 452 payri lflmsirmted $5.00 art hmati $8 16 
Fwah A Wagnails Company Dept. 6+1 New Yeck 
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KEYSTONE 

Rust-Resisting Copper Steel 

KEYSTOI 

«TR ftV 

Black and Galvanized 



Formed Roofing Products 
Roofing Terne Plates 
Tin Plate, Etc. 

Secure minimum rust reitsUtnc* from all abeet 
metal products by tnibHng upon copper atccl 
Its excellence it swell eatablhbcd metallurgical 
fact The proof It conclusive 

KtvtTOHX Cornu Strkl la an alloy mad* by the addi 
tloa of a certain percental* of Copper to well made 
Steal thereby lacroaalnf It* lettln* and real reaUtln* 
qaalidea under actual aerv+ce condition Unexcelled for 
culvert*. tanka flume*. rookng aiding gutter* apouring 
and all axpoeed aheet metal work Send for booklet 
gMag reaulta of poaltfve time and aenrica teata 
We manufacture Sheet and Tin Mill product* for all pur 
poaea-AmericanBaaaemarSteelSheet* AmericanOpen 
Hearth Steel Sheet* Keystone Copper Steel Sheet* 
Black Sheet* Special Sheet* for *t am ping. Sheet* for 
Electrical apparatua Automobile Sheet* Deep Drawing 
Sheet*, Apollo and Apollo-Keyatone Galvanised Sheet* 
Corrugated Sheet* Formed Roofing and Siding Product* 
Culvert and Plume Stock, Long Terne Sheet* Roof 
Ing Tame Plata* Bright Tin Plate Black Plate Etc 


AMBRICAM SHEET AND TIN PLATE COMPANY, Pittsburgh Pa. 


Sidney - Built 

Medium Pattern Lathes 


Made In both 3-ttep 
coo* headvtock and 
all geared type at 
price* lower than 
you expect. Write 
for detail*. 

The Mmtj 
BUchift* Ted Ce. 

Ool teat 

OUe 




To insure utmost aaiiafaction, effi¬ 
ciency and economy, always use 
VENUS PENCILS, 

■ Sod*, par dee. 

Mr h * i , per 4 m. 


American Lend Pencil Co. 
SlTFlMk At* ,New Yevfc 


MAIL COUPON FOR Fit ME 8 AM Pt X 
Seed Sanmlm Chafed balaw and a VfcNl t 

ejusejl 

For bold, baavy Uaa* 6B4JMB4B 
For writing a&ehiu IS-3-BB F H 
Pot eloMClae liwefH3H4H-* H-OH 
Par dtUaate, this Ueaa 7U4H 9R 


Scientific American Digest 

(PonfinttCtZ pom pnyc dj) 

A new method of making; patterns for 
large castings consists of building up a 
sorien of ribs with tilling pinny fnwt« noil in 
between thorn, mstoml of building up ilabo 
rate patterns and core boxes 1 h« spun* 
botwpon tlio skeleton ribs art filled with 
molding sand This method bus Ikuh par 
tlculflrly smvtj«sful in r_hi upouing cost — 
Am Machinist, 60 15, pp 5 r >3-55 

Rail steel reinforcing bars are some 
times rufi rred to as bi mg r« rolkd * f l Ins 
term applied to rail steel is n miHiiomer In 
rolling mil steel horn, the rail is Hitpunitt.il 
into three part*—the bead, web nml flange— 
anti these ports are trentod indhkluullv ns 
billets and rolled into bars or otbt_r miiiuiis 
Thn rail stiH bur is tJurufori tbt result of 
u continuation of the rolling proei ns mid is 
in no souse a re rolled product Hu objf'c 
tion to the term im rolled is that it pt r 
mlts confusion of rail sti^el burH with bars 
ro rolled from various kinds of scrap slit II 
Uiseurd, etc 


The effect of finishing scratch** such 
os are left by the diffiriut Him hilling pim 
esses used in machine shops for finishing 
crank sliufts mid otlur pnrts of maelnin s 
suhji*eted to alternating streams haw In i n 
studied out ixpi nun ntally at tin itigmiir 
ing Inborn to rv of Oxford Unfit rnitv 1 ng 
land This modern priiotict ns employ ml in 
nntomobllr engineering is in Jtself mi indi 
cation of the wld<]> laid vnw th it surfnet 
finish Iuim an npprrelubk rfim t mjhiu tin in j 
durance of tin inetul This varies qulti 
widdv m cording to thr shiipi of tin gronvis 
nmdf by the linishing tool Hit risulis show 
Unit prmkkd tin variation hi di plh is 
small tin im ream of stress viiriCH ns fin , 
square (oof of fh« depth of tin si ran In «i 
divided bv tin radius of i nr\ atari «t tluii 
point or inner i xtmnlty Tin latual mint I 
tion of strength is tor tin small hi rati Ins I 
commonly nut with liowmr mm h h ss than | 
is indiented bv the matin matiuil tlieorv — I 
J'ngmcinny, lid KM5 pp 44d j 


Railways 

Cast steel freight car underframes — 

While thi» use of Imgi still fastings in 1 <m*o 
motive nml stei 1 pasNt ngi r rar const rut tion 
Iihn Isaxmic quilt gtniial, tin nsi of oust 
steel in friighi nir const rut 1 ion lias praiti 
mill hem limited to tin smnlb r units sm h 
us the truck side franu friuk Isdsfi r i tc 
For this reason llu (stinhiiintioii of isntir 
sills IhhIv Lh>1hIi rs ill m a mu pint unit 
stul rusting with and 7 s im h section*, as 
recently applied to a numb* r of 80,don jM>und 
i opacity tloubli Hhiathid box chtn on tin 
Southern Pacific Lints rtpremiits quiti an 
aebuvrmmt I ndi rfrmnns of this t>p» hnvo 
rcetntlv bun applied to 10 new 80000 p mini 
input il> doulib hbialliul bos. mrs eon 
struct! d for the Soiitliirn Pacific I iiuh 'Pin 
miderfrnmi is uiHt so ns to lorm two n nti r 
silln i mb of a / section 0 nidus high 
nidi (link iu the vub and % nidi thn k 
through tlu ilungis Thtsi nr* upproxi 
mutdy 40 fei t long bitwtiii tin nisnh 
Amigos of tin b* k!> bolsters Rolli tin top 
and bottom flangi* of these ei liter sills an 
conneitod ut intmvals b> uoss nu min rs s 
inch ill thickness so that this section of tin 
utiderframo is practically equivalmt to a Imv 
girder section having an nggrfkate cross 
Boclional area of 24 square Indn s — Railway 
Rei , 73 13 pp 447-48 

Concrete lien of the Stent design, of 
which about 200 000 urv in list on ovi r a 
hundred mills of main trmk in India art of 
the block tvpe nidi th consisting of a pan 
of reinforced concrete blocks oonneited bv a 
steel tit bar For a gage of r > f<et 0 inclii ^ 
110-fKmnd rails and 30 Ions nxk lomls On 
blocks nrt Indn* on tin hasi and 

d'Xj Indies thkk rdnforceil by uppi i an I 
lower stts of liorlgvintnl bars coimcttid b> 
stirrups Four plugs of treated wood nisi itul 
in the block hi ru In bold eithei drlvi «[)ik*s 
or senw spikis Kadi block wdgliv l*»d 
pounds and the tie bur 16 pounds the total 
weight of tie with alt fittings btdng about 
360 pounds A wnerete mix of 1 2 4 1 * is 
madt with 2 parts hard silica quartziti nml 
'Vfa parts of 14 to ^ inch nggrtgali Oulv 
sufficient wntor Is twed to make the eoncri tt 
flow when the form is shaken on a vibrating 
table After bdng left In the forms for 
twelve hours the tie* are cured thirty dnvn 
under water and thpn thirty dajs In sir but 
are uaually at least three months old bifore 
being laid Thdt life is estimated nt 60 
year*. A few of the ties which have been 
in service for about nine year* ore said to 
be In a* good condition a* when luid —Rny 
Neui+Reoord, 91 13, p 51L 



get a better product • at less cost 



H ASN'T iron caused you a lot of trouble ? 

It creeps into raw material and lowers 
the quality of the finished product bigger 
pieces get into crushers and pulverizers and 
wreck them sparks from iron cause 
dust explosions. 

Get nd of it! Extract it with Dings Magnetic 
Separators before it can do any damage The 
hat opposite shows where Dings Separators 
and Pulleys soon pay for themselves in 
money and trouble saved Separate bul¬ 
letins—free, of course- describe each use 
Where shall we send yours? 


Dnfs RUfsetjc Separator Co, 709 Sarffe Street Miwaikee 


New Ytrfc i 52 V**d*rkllt At* 


La* Aa*«U* Saa Pinaai* M* 



MAGNET! 

SEPARATIOi 



Oorr 3 500 Dina* S*p*r«fc»n amd Fuller* mre a, nary-day ■ 






Typo-A—Stripped 
\hp < -or! iron frame 
ffiamrl finith. Babbitt 
hear my* t etch oil (not 
Operate* on A C SlD C 



At Your Service 

I NVENTORS andibuilders of small motor 
driven tools and machines—confronted 
with perplexing power problems—are 
invited to take advantage of the services of 
our Engineering Department 

This deportment ha* for many year* been in do*e 
contact with the u*c« and application of small 
motors. Their experience i* offered to you a* a 
help in the working out of your own problems 

We will gladly co-operate with you sn the building 
of a better product Do not hesitate to call on 
us for advice Our combined effort* will per 
haps result in another appliance being made more 
saleable and more dependable because it is equipped 
with a motor that is exactly adapted to it* par¬ 
ticular job. 


Typa-D 

4/lp Last iron frame 
Hnamel finish Ham 
(tear was (treats cups 
Operates on A L, fic/> C 



No 3GM—Stripped 

^{hp Aluminumjrame 
enamel finish iVormo 
bearing* Ventilate l 
0 per Ties on A C It D < 
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Wisconsin Electric Company 
a*ar 9izt***tfe a*., r..i*., wit. 


DumorE 
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■We’re willing - 1 
to lose money | 

in order to 
introduce the 
Improved 
and 

Expanded 



WORLD'SWORK 

to you, because — 

we know that oner THE WORl l> S WORK finds a reader, it holds that reader 
And we are doubly sure of holding him now that wc are making the*e important 
improvements Illustrations in full color more big feature? per issue than ever before, 
larger page size, wider margins and improved display bend in the coupon on the 
back flap of this wrapper It gives you five issues for a dollar The regular price 
is $1 75 We Jose money, but then we are confident that once you read a copy you 
will remain a subscriber for years. 

The Big Changes Start NOWl 

To help interpret world affairs more vividly than ever, we have added beautiful 
full color leproductions of paintings to the already well illustrated contents of the 
magazine I hesc artistic color plates will illustrate articles of timely interest I here 
will be more big feature* to the issue than ever before, a# well as a larger page, 
wider margins more flexible binding* and improved display that marks a new step 
in magazine achievement 


Next FIVE Issues for One Dollar! 

Nearly 50% Less than the Regular Price 


Year Dollar WUt Boy You — 

five issue* of a magazine consid 
ered by hund reds of thousands a 
bargain at 35c a copy 

At least six features by noted 
writer* which when published later 
in book form will sell at from 
$2.00 to $4 00 a volume 

In addition to these six super fea 
tures, over fifty articles by well 
known writer* and one hundred 
and fifty editorial* from the pen of 
America** most noted commentator 
on public affair*. 

Forty five beautiful color plates 
printed on high grade paper, suit 
able for framing 

More reading matter than in twelve 
ordinary volume*—and all of it up 
to-the minute — instructive — en 
tertaimng 

Nearly fivr hundred illustration*— 
every one telling the *tory of the 
world of today 


Big FmataroM Coming Soon — 

Rollln fynde Hartt draws a vivid 
picture of the negro in the Northern 
States and what is happening to 
him. Mark Sullivan, America's 
foremost writer on national politics, 
writes in every issue on the leading 
presidential contender* and their re 
spective chances, Walter Dickev is 
studying on the pround the disagree 
ment between miners and mine own 
er* and the possibility of another 
serious coal strike nett spring Do 
you know what the aliens are doing 
to Amencin* and American insii 
unions? THE WORLD'S WORK 
will tell vou in an amazing series 
that discloses some startling facts 
William McAndrcw has found that 
a revolution in American child life 
is ir full swing and describes how 
a generation vastly different from 
ours is growing up 
These arc only a tew of the many in 
tensely interesting articles that a dollar 
purchase will cover 


SEND IN THE COUPON AND SAVE MONEY J 


Get Acquainted with 


THE 

WORLD’S WORK 


at a record low price 


Clip the Coupon 
and Mail it NOW! 


J 


Save IS Cent * on Every I$me! 

Doubleday, Page & Co SA 1 

Garden City N Y 

Enclosed find $1 00, for which please send 
me the next five issue* of THE WORLD S 
WORK (regular price $1 75) 

Name.-- --- ^ __ 


Address 



The Economic Position of Motor 
Transport 

(Continued from pegs IS) 
rati terminal*—all very big factor* In these 
days of small operating profits and high real 
estate values 

Now, the principal advantage of the unit 
container adaptable to rail and road vehicles 
in the transportation of goods ia the saving 
In labor costs by reduction in handling oper 
ations To quote from the paper by F 8 
Gallagher, engineer of rolling stock, .New 
York Central Lines we learn that "The 
saving In labor and time may be seen by 
noting, In detail, the number of times that 
leaa-than-carlond lota of freight must be 
handled from the shipper to the consignee. 
Let us follow one package from start to 
destination First, it is carried from the 
packing room to the warehouse platform, 
second, from the warehouse platform to the 
wagon, by hand truck, third, from the hand 
truck Into the wagon This la man handling 
| The wagon then proceeds to the freight 
house, where at the platform occur* tho next 
man handling The fourth man lift is from 
tho wagon to the freight house platform, and 
the fifth, from the platform to the hand 
truck The Individual package must be 
weighed, proper record* made, and then 
taken into the car, making the sixth move¬ 
ment. A seventh handling la the stowing 
into the frelght-cnr, after which is attached 
the seal, which Is broken at destination The 
eighrh handling la made by the unloader lift 
inf tho freight to the floor of the cor for the 
hand tracker, tho ninth, the hand trucker 
with the package stopping while record is 
being made of the shipment going off the car 
The truckor then carries this freight to a 
designated place In the freight house and it 
is loft there Tho consignee is notified that 
hi* goods have nrrived send* bis wagon to 
the freight house, mid notifies the delivery 
dork. The delivery dork points out the 
shipment to the hand trucker, who take* it 
to tho wagon for loading which is the tenth 
handling When the packago is delivered by 
the band trucker to the wagon platform It Is 
dumped at the tail gate of the wagon, mak¬ 
ing the eleventh handling and must bo ban 
dlod tho twilfth time to place it into the 
wagon At tho consignee s receiving plat 
form the goods must be unloaded from tho 
wagon, making the thirteenth time that this 
package ha* been handled" Coming from 
such a aource and with imeh a bill of par 
ticoJura, we roust accept this narrative of 
absurdity nt its futu value Surely con 
talnor* are needed I 

Looking at the proportion strictly from a 
railroad standpoint, the unit container can 
be used to great advantage in such cases, ns, 
for instance, where J c. 1 traffic loaded in 
a car at A is transferred into another car at 
B and into another at C, in which car tho 
consignment eventually reaches it* destine 
tion, D With a unit containor the trana 
far at B and O could be accomplished by 
simply taking the container off one car ami 
placing it on another A* it I* done now, 
each piece of good* has to be handled four 
times by tho railroad company—and, of 
course, by man power 

Other advantages of the unit container are 
the saving* from loss and damage to goods, 
and the saving that can bo made on many 
classes of goods in crating and packing 
Thii, In turn, permits of very material reduc¬ 
tion in floor space required, which make* 
expansion of the bnsineu possible without 
farther outlay in rental or property The 
advantages of the demountable body or flat 
over the convention id fixed-on types are priu 
dpally savings In time, and savings In floor 
and street spnee For instance, the motor 
truck chassis* standing time can be reduced 
to a minimum by the scientific use of de¬ 
mountable equipment The best demotis^ra 
tion of thi* can bo seen at OfneJnnati where 
they use !&5 bodie* with only 15 motor track 
chassis The voluntary standing line of 
these trucks for fifteen trips In eight hours 
1« only about fifteen per cent of the total, an 
excellent showing for the demountable truck 
body 

Referring to bodies and fiats, it is thought 
that motor truck owners have failed to 
realise the possibilities of this kind of equip¬ 
ment, largely because they usually ooudude 
that overhead cranes or tackle of sons* kind 
arc necessary at loading platforms, in order 
to make the operation really effective. They 
have, therefore, evidently lost sight of the 
fart that with properly design*! equipment 
wherever platform and chassis levels are 
about the same, no overhead cranes or special 
equipment are required, and, furthermore, 
that the bed or flat can remain on the chassis 
for any length of time deeired, but Is adapt- 


Classified Advertisements 

Tho Market Place for the SmmU 
Advertiser 

Rato for advwUstac to this station 11 
emits per word, for seek raserUms, pamU 

j? 

number of Insertion* sent on request. Ad- 
vertlmmesits for insertion to *h* morn 
tom* should be to oar ofiee by January 99 
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AMERICAN JkjUto^M^TAL TOYS AND 



AUTOMOBILE owners, geraftosnen, mcehanlea 
■end for free copy America * popular motor maet 
■toe. Contains helpful, money-savin* article* on 
repairing, orerhauJln*. Ignition, carburetor* .bat¬ 
teries, etc. Automobile Digest, 641 Butler Bldg 
Cincinnati_ _ 


BUMNUS OPPORTUNITY 


YOU CAN have a tm aloe** profemion of your 
own and earn big Inepeae to service faea. A new 
«y*toso of toot oorreotloa. readily learned by any* 
one at home to a few week*. .Rear term* for train- 
Ins opening* everywhere win all the trade you 
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able for removal where condition* penult 
And now that we have found a way to tran* 
fer a flat or body from the ground to either 
truck chassis or flat car on rails with the 
power derived from the motor truck engine 
another disadvantage has been overcome 

But, going back to the unit container used 
for Interchange between electric and steam 
railways, and road vehicles, wo have another 
story, and a problem requiring for itn win 
tfon the closest cooperation of oil transport 
agencies and all traders or merchuntH 
Where a balanced bulk loud traffic iu both 
directions can be had, unit container equip¬ 
ment bolds out great possibilities for saving 
time and labor and thus a more economical 
movement than ia possible by conventional 
methods. For instance, under a proiwrly 
coordinated plant, a merchant with stores in 
several cities might use unit container* to 
great advantage. But unh k* the containers 
can be loaded in both directions the ulti 
mate net saving will bo very little and the 
venture may even turn out to be unproht 
able, because the cost of transporting thn 
empty is strictly waste effort A containor 
of light construction such as the duralumin 
one referred to is therefore highly desirable 
from this as well as other standpoints. 

Oar Abrams Investigation—IV 

(Confmucd from page 17) 
which are inherently faulty so that tholr 
outcome will bo of absolutely m> \aluo 
Ueuco when tho difficultiLa of preparing 
blood specimens were outlined to us by l)r 
Abrams personnl representative we offered 
to make overy necessary allowance for detn 
mental effects. Wo agreed to hint, an F JL 
A. man take the blood spmmeuH himself, 
although wo fully reulleod that such proce 
dure somewhat weakened our test conditions 

The object of such a test is to compare 
the electronic disgnbnia with the known facts 
regarding the case Just as various DBA 
men tell us that they chock up thur eh<_ 
tronlc diagnosis time and again with clinical 
findings in order to hnve a confirmation of 
their findings so we intended to report the 
K. R. A diagnosis and the clinical diugnosis 
side by side Such a tent would bt inUrnit 
Ing In many ways If wo are to belli \» the 
II It A, teachings at this time it would be 
os much of a test of tim accuracy of the 
orthodox clinical findings ns of the F It A 

Fnder dale of October 30th Dr Abrams 
replies tu our request for blood diagnosis 
tests as follows 

' Your suggestions to submit to blond tints 
ns a concluahc procedure is fruught with 
many errors 

Notably in the matter of reconciling the 
average clinical diagnosis with the cUl! ionic 
reactions The latter are essentially etiolog 
lcul diagnoses or diagnoses bused on thu 
causation of discus* 

4t The average clinical dlngnoaos an bns^l 
on the existence of u supposed h hioii wlmli 
la expected to be found ut the milnps\ 'JUl 
electronic reactions are diagnos* h of tiroe- 
osscs, while the uxcrage clinical diagnosis are 
based on structural changes For tins reason 
they cannot be expected to agree 

“It is conceded that the average errors in 
clinical diagnoses under aysttins oth< r than 
that ofERAi ary from 50 to 1M) per cent 
It is a quite different mnttir wlnllu r exmn 
illations arc made voluntarily or subject to 
tost conditions Thu psychological fui tor ih 
an enormous one, us shown in m> jour¬ 
nal 

“I shall, ou coming to New York submit 
to demonstrations that shall be Just and 
scientific and before bodies who mn> sc< k 
such demonstrations for tho sake of silomo 
and humanity so that I may prove the 
efficiency of tho R It A ” 

The abstracts from Dr Abrams' h(r»r 
explain themselves Wo gather (1) that tin 
electronic and tho clinical diagnoses uro two 
entirely different things and therefore can 
not be used together for comparison (2) 
that Dr Abrams doo* not cure to undertake 
blood tests at this time because (3) muh 
blood tests ore opened tn many error* (-1) 
that Dr Abrams will submit to 1 demons!rn 
tions" here In New York before a seieniifio 
body In all our correspondence with Dr 
Abrams it is evident that he differentiates 
quite dearly between “demonstration’ and 
“tost,” and that his cooperation U to tuke 
the form of “demonstrations” and not 
“teats.'* Dr Abrams, it will be noted calls 
attention to the psychological factor Uc iu 
dicates that when the R. R. A (Hngnrwtician 
is working under test conditions, he is at a 
dsdded disadvantage because of his anxiety 
regarding tho outcome of tho tost From 
thn* to time wo have boon warned against a 
skeptical tom of mind, for such a state of 
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THE ROOT CO. 

Bristol, Conn. 

Office i !4h 5. Church St.. Charfott#, N C 


ROST 


Next? 


RADIO, 240-mile airplanes, the four-wheel auto 
brakes have all been perfected in the span 
of the lost year It is one of the commonplaces 
of life that the scientist often spends a life-time 
on u single invention which in a few months 
takes its place among the everyday necessities, 

What will 1924 develop* This question the 
Scientific American is in position to answer with 
its monthly chronicles of the important develop¬ 
ments in the laboratory, factory and field Toe 
story of these happenings are intensely human t 
the most intricate engineering or industrial proj¬ 
ect makes an interesting as well as practical nar¬ 
rative And you will always find the Scientific 
American written in a language interesting, easily 
applied and authentic It should be your close 
friend m 1924 (If your subscription is not 
expiring at this time, will you do us the favor 
of clipping this message and sending it to one 
of your fnends with your own endorsement.) 

ScientificAmbricm 

MUNN & CO. 

New York City 


SCIENTIFIC AMERICAN PUB CO 

MmuO S Co„ 233 Broadway New York 

Please enter my subscription to the new monthly “Scientific American tor one year for 
which I enclose MOO Dr for three month* for which 1 enclotc Olflu 
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C HARLES EDWARD RUSSELL 
world traveler and keen ob- 
flerver of human affalrB, says it is 
America, despite its apparent wet¬ 
ness, is thriving on prohibition, and 
it is thriving at Europe’s expense 
The spectacle of the American 

workman,producing, under enforced 
sobriety, three times as muth as 
the European, is a challenge to 
European Industry The hand of 
economic necessity is forcing pro¬ 
hibition on Europe and the rest of 
the world 

These are the amazing conclu¬ 
sions of a man who has watched 
the prohibition movement with the 
eyes of a neutral Read Russell^ 
article, “Is the World Going Dry?” 
in the January Century 


The Century Magazine is keenly 
aware of present-day tendencies in 
literature, art and politics, and 
these tendencies are reflected in its 
pages There is no other magazine 
like it in its field Its editorial 
policy is to provide a liberal, ag¬ 
gressive magazine, with the high¬ 
est literary standards In addi¬ 
tion, the Century is a beautiful 
magazine Typographically, it is 
a pleasure to read Its illustra¬ 
tions are an artistic achievement 
The Century is a magazine to be 
read month by month Buy it at 
the better news-stands or, to be sure 
you do not miss any of the splendid 
numbers, use the coupon below for 
your subscription 


mind on the part of the investigator has a 
decidedly detrimental influence on the reac¬ 
tions and consequently on the accuracy of 
the findings However we are certain that 
teat conditions cun bo formulated in such a 
maimer as to approach closely those of the 
UKunl informal diagnosis The R K A. 
diagnostician may take our specimens into 
his own luhorutory and there, removed from 
any unfavorable influences work out Ills 
diagnosis in the manner in which be is most 
accustomed E It. A men have been roas 
miml on this point time and again 

We sincerely hope that Dr Abrams will 
see his way clour to undertuke a series of 
tests for u« Ho Is the foremost electronic 
vlingnostician Ho ia the discoverer and the 
dean of the electronic practitioners His 
name is known to llie public and carries 
conviction, bo fur hh any test is oonceruod. 

Recently wu hud the visit of Dr Joan du 
Plessls Ml> who hua bocn quite close to 
Dr Abrums Jit the dtvclopmeut of the elec¬ 
tronic technique who Lb considered to be ouo 
of the foremost electronic diagnosticians to 
day, ami who hats done a great deal of re 
search work of bin own Dr du Plcuais met 
several numbers of our committee and par 
tlelputod in mi cxihunge of views regarding 
the eluimti made for electronic technique, as 
well us our punt and present experonces 
with E. B A and our plans for the future 
Dr da Plunda urged that we arrange for 
tests with Dr Ahnuns, rnther than continue 
to mukc tests with D R. A men in the 
field To this end, Dr du Plessis is exerting 
his good office* In an endeavor to have Dr 
Abrnnia submit to tests by us without for¬ 
th* r loss of valuable time 

To those who hove nnv doubts regarding 
the sincerity and Hermmjiie** of our Abrums 
investigutlon we gltullv refir them to Dr du 
Ples&Ifl of ( IiUngo Dr du Plessis found ns 
fair and open minded noxious to lenrn all we 
could regarding the electronic reactions 
ready to make allowances for the delicate 
forces involved and willing to accept proofs 
far less significant than the fantastic claims 
made for everyday F K A work On our 
part, we found Dr du PIismih sincere, modest 
In his jipprnlsid of E It A, sympathetic 
with our views, well versed in E R. A and 
capable of explaining its intrh acies in n 
clear, positive, and understandable manner 

Thanks to (In kind offices of Dr du 
Plessis, the lending electronic societies nrc 
now mnpi rating with us for the purpose 
of formulating u definite set of claims 
which they nre going to submit to our test 
QueutiommircB tin being sent to members of 
these societies, so that the TO R A, claims 
can be boiled down to their verv essentials 
filtered so as to remove the nonsensical fea 
tures which have caused so much misunder 
standing and harm to tho cause, and pro 
seated to us in order that we may have 
something to work on Research committees 
are being formed bv these aoeletieg for the 
purpom of undertaking our teats It is 
hoped that I>r \brants himself will head 
tho research committees. 

Several wub ago at this writing, we 
attended another demonstration of tile elec¬ 
tronic diagnosis. In this instauce we were 
shown the touch method of diagnosis, which 
consists of running the tips of the fingers over 
the reagent s skin and dotocting a roughness 
which 1 b said to represent the electronic re 
actions We wore taught how to proceed 
with a diagnosis of a blood specimen 

Frankly wo were enthused with the proa- 
peeta of giving the reaction* such a directj 
and, we hoped, convincing test The method 
of detection in this case seemed to offer more 
deflnito indication of the reactions than tho 
usual porenssing method or the aticklng of a 
gloss rod Nevertheless after trying for the 
better part of an afternoon to dotoct tho 
reactions through the roughness of certain 
areas of the reagent we are free to confess 
that we failed If tho reactions really gave 
rise to roughness, os claimed, they could 
not bo demonstrated, eyon bv a stretch of 
imagination to our mildest satisfaction Wo 
were keenly disappointed 

In an enrlv iasne we shall make a formal 
report of what we saw at the Burnett Tim 
ken Research Laboratory at Alpine, N J 
where an extensive study of the electronic 
reactions has been under way for some time 
Rather extravagant use haa been made of 
the Burnett Timken findings regarding the 
13, R A equipment, by electronic practi 
domra, and it was in order to weigh to* 1m 
portance of these findings that we spent an 
entire day with Dr Burnett and his research 
dhief, Mr Unllbcrg 

All of which la by way of stating once 
more that the electronic reactions, on which 
electronic technique Is built, have not been 
demon str a tod to us in a convincing manner, 


Six Htfh Light m of the January Afum^sr 


Is lh€» World Coin* Dry? 
Jiy Charles hdu ard RvmtII 

The Dancing Girl of Pl« me 
an A Htory 

By Chari** Calduril Pubic 


JhpMnoM* Print* of Earth 
vjunk* and Typhoon An 
Art > ealure 

Hy Miguel CVtwrubia* 
Mahatma Gandhi 

fly Romain Holland 


Country P»*oyle A No\*J 

Hy Ruth imrktrw 

Family l etter* of Jane 
Walah Carlyle 
Edited by l*onard HvxUy 


Ihe CENTURY MAGAZINE 

Liberal - literary-Aggressive 

THE CENTURY COMPANY, 383 Fourth Avenue, Now York City 

tor the W enclosed plaase send the Century for one year to 
<37 

Nam* - - •» 

Addr*M 


TO THE MEDICAL PROFESSION 

The SCIENTIFIC AMERICAN Invites your interest and cooperation In 
its investigation of ths Electronic Reactions of Abrams We fully 
recognise the vast public interest In this highly controversial subject and 
we enter the investigation open-minded, unprejudiced and at the same 
time unwilling to either endorse or expose without first-hsnd proofs 

The SCIENTIFIC AMERICAN will investigate on a thorough, scientific 
basis listen to the arguments and claims of both sides and conduct a 
series of tests under the Abrams methods with a critical examination of 
the apparatus Dr Abrams has placed at our disposal his services and 
hla laboratories, and eminent members of all branches of the medical 
profession will sssitt in this sincere effort to give ths public the truth on 
this subject 

We shall be glad to have the benefit of your experiences and opinions 
This investigation was inaugurated In the October, 1923 issue, and its 
progress la being reported in each issue until Its conclusion Should you 
wish to follow this investigation from the beginning we will be glad to 
enter your subscription for 1924, and mall you the October announcement 
with our compliments 
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MY PSYCHIC 
ADVENTURES 

By J MALCOLM BIRD, 

AaaacUU Edfcer, SCIENTIFIC AMERICAN 

Mr Bird a» guest of Conan 
Doyle was privileged to play 
Sherlock Holmes in the psychic 
field. His book is a complete 
record of his seances and psychic 
adventures in London, Pans, Ber¬ 
lin and Munich, and with the 
leading U 8. mediums. “My 
Psychic Adventures” is a thrill¬ 
ing book as well as a scientific 
treatment of this new science 
Price |1.50, poet paid $1 W 

RADIO FOR EVERYBODY 

By AUSTIN C. LESCARBOURA 

Maaeekut E«Htor SCIENTIFIC AMERICAN 

Here is a book that can be 
taken to the work-bench, s de¬ 
pendable guide in buying equip¬ 
ment end installation of new 
improvements —and at all timet 
written in understandable lan¬ 
guage 368 pager, 116 illustra¬ 
tions and working diagrams, tabled 
and codaa, bound in durable cloth, 
completo, authoritative, fully ex¬ 
plained. Price $1 60 postpaid. 

Revised edition of 

SCIENTIFIC AMERICAN 
CYCLOPEDIA OF 
FORMULAS 

The most complete book of 
receipts published. A careful com¬ 
pilation of about 15,000 selected 
receipts and proce ss e s . As in¬ 
dispensable ae a dictionary and 
more useful. 1077 pages, 200 
illustrations now In 83rd thou¬ 
sand. Price $5 50 in New York, 
Chicago $5 70, Pacific Coast $5 70. 
Points proportionate. 

The new 

SCIENTIFIC AMERICAN 
ALMANAC 

Pocket six# edition, includes 
standard time, the weather, cloud 
forms, storm signals, thermom¬ 
eters, flag manual, salaries of 
officials, year 1924 calendar, plan¬ 
ets, star maps, signs of todiac, 
postal information, etc. Price 23c 
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Remit la atampa H more convenient. 

(On ante at all oewaataada 10c a copy) 


THE SCOTT P REDFIELD CO INC 
7256 Mein Street Southport Pa 
.A • -to to tub Poth 


.SHEWbWP 1 « b* “* 


(Ptau* writ* aUtoly) 



A 


C Orr muJo GfooYs OJleial Contract Steamers) 

BERMUDA 

Plajirwad of Eternal Springtime 

(A oeregs Yeerh Temperature ef ItTj 

Only $ Days from New York 

B Sdiap Twice Weekly 

From Now York, Wed 
and Sat 

Landing pawntm directly 
at Hamilton Dock avoiding 
defer end Inconvenience of 
transfer by tender TUketa 
rood on either Steamer Inaur 

- big unequalled exprro* aervlce 

via New Palatial Twin Screw Oil-burning 
SteMDOTB 

S. S. “FORT VICTORIA” & 
S. S. “FORT ST. GEORGE” 

Each 14,000 Tone Displacement 

Mod ’ r ’3jf8Sdoor 

tactadlng Golf Tcrnria. flailing. Bathing 
Horn Racing PUhlng IU4W 
Drivin g Cyclin g, etc. 

ST GEORGE HOTEL, 3*. Geergea, Rented* 

Plneet CnMne and Service. Tenn la Oolf 
Magnificent Tiled Swftmnlng Pool 

Week India* Cvulaaa 

Delightful cruise* to the Qema of the Corfb- 
beao Sea. Steamers sailing every 14 days. 
Fee Mb ss tr uh d tbektate w Bermuda er St George 
Motet orWed Indies write 

FURNESS BERMUDA LINE 

M WUl«lMl St, Nnr York 

I er Any Level Taarlst Agent 


thue far How onn w<\ therefore be Inter 
oated In remarkable cures and striking din*, 
noma, described in hundreds of letters which 
have pourod into our editorial room* vvlieu 
wo have no proof of the ixUtcuco of the 
delicate reaction* on which tin entire odifico 
rests? 

The Future of the Air-Cooled Car 

(Continued from pay t 21) 
or Ignition timing or iioo r mixturi udjummerit 
that would seriously uitirfm with prop!r 
mimI officii nt cooling bv air Thia ennirot bi 
roiinideml mennunly oh an ohj< ctioh, lmuev<r 
becantu no uiMt" Is auppomd to o^rnfe 
under condition* nf friHnffich in oiling or in 
compli U i urbiirction ami um i nglin whldi 
would gi\* an * urly warning of i illn r of 
these unfavorable factor* should be prefer 
able to one that would continue to operuti , 
hit ffieientl) and iHihaps to the detrinunt 
of its moUmnlsin As far os uniform eouliiiR ( 
is concerned! h blower-cooled engine will < 
function um will us any wnti r cooled power 
plant under the same conditions of speed 
road or gradient I 

There can be no more question regarding , 
the suitability of air cooled engines for n r 
tain elnFWfs of nirerufi than flu ri is about 1 
their successful applieiilion in nutoumhiles * 
nnd motorevihs The writii hud pi rxonul 
experieme durnik the Inti war with mniiv 
hundred nirenohd mgnuNof !x>tii flu rotarj 3 
and hxiil crank t\ins that wi ri <>im rutod ^ 
under Ilia jm rsonut mu|> er\ im|mn in i xaetjng 
training work and ahsohitih no trmibh was 
ixpcnenceii in cooling them even though 
the) w» ri run uinli r full load and sjm eri eon 
ilitioua moat ot till tilm S P lfrroii of the 
Society of \utomotiv< Piigiiiitrs a will 
known uuthorlt) on air cooImi), iei»ortK the 
natlafactory (■ooling of an eight imh bori bv 
ten iueh stroke <\Iind<r bv dimt mr cooling ] 
and the dc\i lopnii nt in a sinalli r aircoohd , 
cylinder of 1 W itoiinds inr Kquare inch ' 
brake mean cffutiie prissiin wlmb is dnid 3 
tally moru tlmn tiint dev t loped hv any stand ) 
urd automobile tiigiui \ U) horse|»owt r i 
thrce-cvlludtr radial air cooled cnglm having 
aluminum cylinders with Inifra ih i»ri\iouslv 
doscnbcil wuh givtn a hr* nk-tlow n or endur 
mice test and stood up bis mid any r< nami 
able expectations for wat r cooled aviation 
engines even though it shown! a brak* 
mean effective pressure of 12 r > lsminls pt r 
wjunre inch wlmh comparts vt rv will to 
the 00 to 110 pounds found m nurugi uuto 
mobile engines 

Direct nir-cooltil tngmes lmvi lat n ot>er 
a ted from the Atluiitic t« tin Puclfu far 
north and far south through Death Valbv ' 
and across the \imriean thsirt in torrid 
heat and are (it cold and the splendid per 
formnnee of tht new types bus demonstrated 
beyond doubt that nir-eooling is desirable ami 
practical and in mv opinion on the eve of 
greater npplh ation in automobiles 

Floating the Car on Oil 

j (fWtin ued from, pane £k) 

it is most mailed Incidi ntally roaring the 
motor does not accomplish the desired pur 
pose ns well as a moderati Hpeed with n 
retarded spark 1 

On cold winter mornings a motor that has 
been standing all night in an unheatid garagf 
may often be started by pourltik warm water | 
from a tea kettle on tin intak* manifold or 
Still better, on a rag wrapped around the 
carburetor The added heat mnkrs a decided 
diffennee in the amount of gasoline that will 
bo vaporized even if the parts are not healed 
very warm to tJu touch 

Running in weiitlu r that is very much 
below the fret /nig temperature cools the 
engine too much not onlv for most ofht it nt 
operation hut for tin complett consumption | 
of the fuel unless the radiator hood is used 
It should be remembi red thut an in tern nl 
combustion motor operates at its best < ffi 
eicncy nt tetuiwruturrs as high ns the boiling 
temperature of water and one reason a 
radiator is not made small enough to ke'P 
the water near the boiling boat is that tin 
water would have to bo replenished too often 
for convenience When the engine in too 
cool the fuel ia poorlv or partially vaporised 
and much of it finds its way past the rings 
to dilute the crankcase supply 
Another trouble that follows in the train 
of incomplete vnpori*ation of fuel in cold 
weather is an accumulation of water in the 
crankeww* due to that fact that when a 
mixture of gasoline vapor and water is fired 
water Is one of the by products ThUwntir 
before the engine Is boated up gets into the 
crankcase where it may froese in a layer 
beneath the level of the oil which floats on 
It and break the oil pump or make It in 
operative. Incidentally, it mar make an 
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mechanics and operating methods Each gam serves 
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it less than 1 > a, (Ndf 
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The Set-Back Revolution Counter above re 

cord* the output of the larger machmn where the tevolu 
bon* of a than record openbOM, or output Count* one for 
each revolution, and act* back to zero from any figure by 
turning knob once round Supplied with from four to ten 
figure wheel*, a* required Price with four figure*, as 
duntrated, $1000 (wbpet to discount) 

The Small Revolution Counter at left records 

the output of smaller machmes where a shaft revolution 
mdbeatet an operation Though small this counter u very 
durable 0* mechanism will stand a tm tngh rate of 
speed making it especially adapted to light fast running 
machmes will suWact if run backward Price $2 00 

There a a VEEDER to fil every machine—and every need in 
your d&clopmeni-ivork The Veedtt booklet shows SO pages 
of counters, write for this free guide to greater production 
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Keep Yourself 
Up to the Minute 
oa.ICA.DIO 

The one best way to do it is 
with a Lefax Perpetual Radio 
Handbook. It grows with 
every new discovery about 
Radio. It cannot become old 
or out-of-date. It gives all 
known facts and the new 
ones as they are learned by 
the authors—Dr. J. H. Dellin¬ 
ger and L. E, Whittemore, 
Chiefs of the Radio Labora¬ 
tory, U. S. Bureau of Stand¬ 
ards, Washington, D. C. 

The purchase of a Lefax 
Handbook makes you a reg¬ 
istered owner. That entitles 
you to complete information 
on new Radio developments 
every month, without addi¬ 
tional charge for the first 
twelve months. This infor¬ 
mation comes to you in 
printed, punched page form. 
You add the pages instantly, 
easily. Included in this fine 
work is a complete list of 
broadcasting stations and 
full information about every 
one. No radio book is or 
can be like 

J T717 k-%T PERPETUAL 
LiH r MJk RADIO HANDBOOK 

It is pocket size, loose leaf, bound in 
flexible imitation Morocco leather 
—fine looking and long, long wear¬ 
ing Type is clear and sharp. Illus- 
, trations are clean, finely made and 
easy to understand. Index tabs are 
made of linen—tough and strong— 
plainly marked. 

Remember, you have in Lefax a 
practical Radio guide that will keep 
you up to the minute on Radio and 
all that goes with it Lefax Per¬ 
petual Radio Handbook grows with 
Radio. You get new, ustful, au¬ 
thentic information, free, every 
month. But you pay for your book 
only once. You don’t have to write 
for new facts. They come to you 
automatically. Ask your Radio sup¬ 
ply man, stationer or bookseller for 
Lefax Perpetual Radio Handbook. 

,LEFAX, INCORPORATED, Publithm 

Snneom fit Hh St*., PhUidilphlt 


emulsion with the oil and result In 
cylinder wall*. Probably the nfnt and 
eosioet way to cat around this possibility 1* 
to drain the crankcase every 400 of 000 miles 
in winter 

One very important thine is to drain the 
erankctiM only after a run, when the motor 
and the oil are thoroughly heated up This 
ia not merely for the purpoee of getting rW 
of all of the oil by Joeing It when it la at a 
froe running heat, but for the much more im 
port ant reason that all the fine particle# of 
metal which have been worn from bearings 
well as the sand that haa clung to die 


a* «d whether dirigibles or airplane* wffl 
ultimately be the vehicle of e*r transport* 
tkm The answer 1* that the two hat* en 
Urely different sphere* of action, and that 
one type of aircraft cannot trespass on the 
work of the other from the very ehareeter 
of the basic principle# in the construction 
of each type The airplane sp ells speed 
without practical limit, tot has a very defl 
nit# limitation In rise range and earning 
capacity The dirigible can never hope to 
attain anything like maximum airplane 
speeds, tot there Is no practical limit to tt» 
else or carrying capacity and the larger it 


cylinder bloc casting and worked loose will Is the mere economical it be com es. 


then pass out with the oil instead of settling 
and remaining ench time to provide an ac- 
cumulation of excellent abrasive whore the 
opposite effect is sought 

Many bearings have been burned out in 
almost a moment by starting an engine in 
cold weather when the oil U very viscous and 
Will not flow to the bearings in time to lubri 
cate them It takes only a small change In 
temperature to doable the time necessary for 
a given oil to flow through a small passage 
and for this reason the motor should be dealt 
with very gently for a few moments 
At such times the differential and the 
transmission gears also will merely break a 
channel in a sump of oil which has become 
practically solid and since gears seldom de 
velop heat enough to melt down the walls of 
oil thus created in time there is nothing to 
save them severe damage In cold weather 
therefore it is advisable to mix on* part of 
motor oil with two of gear oil In order to 
bring the gear oil to the nght degree of 
viscosity For the chasms winter lubrication 
calls for a lighter cup grease for grease cup* 
and the same grade of oil used in Hie motor 
for the oil cups At this time It will be 
necessary to keep better watch of the various 
oiling places on the chassis, since the cold 
weather may render them ineffective at any 
time 

With th« Men Who Fly— iu. 

(Continued from pope Tt) 
along the line of the wind In the most recent 
designs hydrogen mains fuel pumps and 
water pumps are incorporated in the struc¬ 
ture together with elevators for passengers 
and baggage 

Of coarse the entire design of an airship 
is an effort to secure safety and refinements 
and improvements are constantly being Intro 
dured Skilled handling is required and iu 
time crews w ill become as skilled in handling 
gigantic dirigible as the officers and crew 
of ocean liner* are in handling the Levis 
than In the history of engineering in gin 
oral and transportation in particular no 
early disasters have prevented the final intro¬ 
duction of any invention which had an eco¬ 
nomic service to render 

And in ftnor of the airship there are die 
tinet economic factors Given a steamship 
and an airship of equal gross weight and 
equal speed the airship will require only 
one tenth the horsepower of the former 
Here is the basic reason why wore speed 
can be obtained The surplus power of the 
dirigible can be used not to econoraiiM) on 
fuel but to increase speed This Is the air¬ 
ships real reason for existence A speed of 
60 raph Ur practically impossible for 
steamer but is an easy matter to attain for 
a dirigible 83 miles an hour has been 
reached and 100 miles an boor Is simply a 
matter of design Captain Anton Hainan 
German consultant in the construction of the 
ZR 1 ** estimates, for example, that the time 
of a voyage from Bon Francisco to New 
Zealand could be cut from 22 days to 
6 days. 

The not Inconsiderable carrying capacity 
of the dirigible, added to this tremendous 
saving of time will ultimately give it a place 
in ocean travel on a vast scale. But the in 
idal expenditure in the purchase of equip¬ 
ment and in base organisation ia enormous. 
In running charges fuel itself would be an 
Inconsiderable item but repairs, replace¬ 
ments the use of expensive helium gat, Hi* 
Costly process of learning how to run ft dir¬ 
igible line, amrthe possibility of ft low vol 
ume of traffic at the start, do not make It 
probable that operations would to immsdi 
ately successful from a financial point of 
view The formation of an airship Bus, 
whOe entirely feasible and promising must 
be undertaken with gSgande captari, with 
men of enormous financial strength who can 
take a long view of matters ana not to dis¬ 
couraged by the loss of money in the first 
two or three yean of operation. 


This admits of a ready explanation. If a 
small airplane Is taken and duplicated on 
geometrically similar line* tat ft much larger 
scale its total ttft will increase ft* the aquars 
of the dimensions, white its structural weight 
will Increase theoretically as the cube of the 
dimensions. Hence as the airplane Increases 
In slas its structure will bear a larger ratio 
to the total weight, although this effect can 
be minimised by improved construction in 
large site airplanes, and its useful carrying 
capacity will diminish as a percentage of the 
whole There is, therefore, quite a definite 
limit to the useful atae and rang* of an air¬ 
plane. At the ammo time the difficulties In 
landing a huge machine increase very con¬ 
siderably 

tv ith the airship the situation Is different. 
Its volume of gas and hence it* lifting capac¬ 
ity increases as the cubs of the dimensions. 
Its structural weight remains tbs tame or 
becomes even a diminishing psrosntage of the 
whole weight, while the power required de¬ 
pends mainly on the surface area and there¬ 
fore on the square of Hie dimensions. A large 
dirigible, therefore, requires leas foal than a 
nmaller one for the earns speed, and whOe 
the percentage of available load may not 
Increase the percentage of commercial pay 
load increases indefinitely with sine. 

Economically speaking therefore, the right 
direction is toward comparatively small air¬ 
planes and enormously large dirigibles. 

But when it comes to speed, the dirigible, 
while It compares more than favorably with 
ships, or trains, must of necessity lag far 
behind the airplane This ia due to a remark 
able and often unrecognised principle of the 
airplane No matter what too speed of an 
airplane la, the putt required to propel it 
through the air remains the same fraction of 
its total weight So that to carry an airplane 
over a given distance the fuel used will to 
substantially the same whether it is flying 
fast or slow We may travel very fast in a 
plane between two points and use up fuel 
very fast or slowly and use fuel more slowly 
But the total quantity of fuel used between 
the two points will be the same Hence it is 
economically possible to drive the airplane 
at any speed we desire subject to inch llm 
Rations as landing speed and the physical 
endurance of tho pilot 

In the dirigible, however, the same law of 
resistance applies as in the propulsion of 
ships Namely the pull Increases as tbs 
square of the velocity and the horsepower as 
the cube Just as it la Impossible to drive 
the Leviathan through tbs water at 60 
miles an hour without tne us* of such gtgon 
tlo engines that no cargo or passenger capac¬ 
ity la left, so with the dirigible it is Impos¬ 
sible to go beyond a certain speed without 
destroying all commercial possibilities 

No matter what temporary departures 
from basic principle* there may to In the 
use of the two types of aircraft, ultimately 
fundamental laws will win out. The airplane 
will be supreme for comparatively start 
haul* of between 000 and 1300 miles, it will 
to comparatively small and will carry bust 
nose men In a hurry mall and exp ress matter 
of small bulk The airship will to used for 
long hauls between 1300 and 6000 miles or 
more, It will have an enormously greater 
carrying capacity and will ultimately carry 
real freight in addition to mall and pas¬ 
sengers. It will to supreme for transoceanic 
services and possibly fox transcontinental 
work, although here it may meet with 
strenaou# airplane competition. Or a combi 
nation system may com Into being where 
Airplanes will act a* feeder* to tbs main 
dirigible lines, 

Hanardous a* It 1* to nuke any prophecies 
1* the matter, we ota safely say that no type 
will saps tn e dc dm other, that one trill to 
toed In eeajunstkm with to fitto*. 

But epough hto bton said U tot* eerie* of 
articles to show tost to* commercial posri- 
htttis* of both airships find airplanes ate 
•nortec** tosttoky at* even taw ready for 


re* yean of operation. 

Ahw hiP* or AirpUtaaf appgcetfott re volutom to to* to 

Controversy often arises over toe qqcmtoftflj| toMtHspnttcrtsa ~ 



I F imitation is the sincerest form of flattery, 
then the Kelly Kat is the most flattered 
truck tire that has ever been built 

The Kelly Kat was the first non-skid cush¬ 
ion truck, tire adaptable to all sizes and types 
of commercial vehicles. Its popularity made 
it almost immediately the dominant factor in 
the truck tire field, and after six years it is 
still the leader 

This 'popularity has resulted m the de¬ 
velopment of similar types of tires by other 
manufacturers who have found themselves 
unable to compete against the Kelly Kat with 
ordinary solids. 

However, to build a tire that looks ltk? the 
Kelly Kat is one thing—to make one that 
will give the service of the Kelly Kat is 
another 

Remember there are no Caterpillar Tires 
but Kelly Kats—and— 


It costs no more to 
buy a Kelly 


KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York, N Y 




THC TIRES WITH NINE LIVES 









Federal has become one of the 
foremost firms in die truck in¬ 
dustry by anticipating the require¬ 
ments of motor transportation. In 
the wide variety of Federal capa¬ 
cities—in the quality of federal 
parts and units—in the refine¬ 
ments of Federal Modern 
Design and in the financial 
responsibility of the Federal 
Company you will find the 
reasons for Federal success «■ - 
1924 will see Federal forging 
still further to the front of the 
motor truck business 
Keep your eye on Federal 


THE FEDERAL MOTOR TRUCK COMPANY 

Detroit. Michigan 


ppnm a ■ 

rcUCIWL 

"Means ^Another 
Satisfied 'User" 


The Mototeria ie a new method of dis¬ 
tributing household n ecessities. It ie a 
store on wheels which visits six hundred 
families daily at a great saving in over** 
head over chain or neighborhood stores. 
Commodities such as meats, vegetable*, 
fruits, staple groceries and drug sun¬ 
dries are displayed and priced for quick 
choosing Everything is sanitary— 
meats cheese and perishable goods are 
displayed In glass refrigerator and a 
patent basket serve self device is one of 
its features. The Mototeris Company 
has chosen Federal Trucks for their 
installations. 
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MASTERPIECES 














Si Qoudcn i Lincoln Lin- 
coin Park Chicago great 
es Am* can po a 
statue A striking delinea¬ 
tors of the Imp* nobility 
of Abraham Lincoln. 





1 1 'HOSE stalwart qualities of character 
* which distinguish the leader are not at' 
tamed easily, nor by chance Only through 
faithful adherence to lofty principles can 
they be acquired 

The Lincoln car is universally recognized 
today as worthy of its honored name be* 
cause each step m designing it and m 
building it has been taken in strict con¬ 
formity to the tenets of correct engmeer 
ing masterly workmanship and good taste 

The refinements for which it is notable 
have been developed from a basic struc¬ 
ture fundamentally sound It stands four 
square, a recognized masterpiece 

LINCOLN MOTOR COMPANY 


D V S ON OF FORD MOTOR COMPANY 


DETROIT MQHOAN 





01. rUfT' 
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LINCOLN 
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Famous ZR-1 
Ball Bearing Equipped 



mount consideration on aircraft 


of all kinds. To insure the utmost 

reliabili 

ty in the rotating parts of the 

Navy’s 

largest dirigible, the ZR-1, the 

builders of both the engine and the 

transmission units used Hess-Bright deep- 
groove and Skayef self-aligning ball 

bearing: 

at almost all the vital locations. 


The use of fiKP marked ball bearings in this 
outstanding aeronautical achievement where un 
fading performance under heavy loads and high 
speeds are essential requirements, is simply an* 
other recognition of their superior performance. 


HESS BRIGHT BALL BEARINGS 


1 INDUSTRIES, Inc. 

165 BROADWAY 
NEW YORK 


SKAYEF BALL BEARINGS 




IKi Yohtma U0 Ncmbtr 1 PuMWwd monthly by fteltnUfle American Publishing Coroptn; at 2M Broadway New York N Y end printed In the U S A. 
lke|4 M per yttr Kntertd m —con iWt Um matter June l* J870 at the port ofllee *t New York N Y under the act of Kerch t lS7b 
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OKsTOWN CRIER of TODAY 



^'4 

-M, * * 


5? 


I N the quaint old villages and towns of long ago, 
when each community was a world unto itself, 
the Town Cner played an important part m the 
affairs of the day With clanging bell and stentorian 
voice, he uBed to broadcast the news, perhaps weekB 
old, that occasionally drifted in from outside places 

Today news from all parts is immediately available 
right at your fireside No matter how isolated your 
abode. Radio binds you to civilization By a turn 
of the dial, the happenings, entertainments and the 
amusements of the world are yours to command 

TheCrosley Manufacturing Company has done much 
toward bringing this new wonder within the reach of 
all and has made Radio a living, tangible thing— 
something to use in daily life, in business or pleasure 

Popularly priced, these famous receiver* give perfect 
performance Unsolicited letters are received daily 
from owners telling of satisfaction and new distance 
records 

Everyday tests prove to us that Crosley instruments 
are the most simple and efficient radio receivers ever 
offered to the public regardless of tost 

for SaJm By Good Dmalmrm Ecorywhom 

Write lor Complete Catalog This fully describe* the Crosley 
line of Radio part* and receiver* which range in price from 
a 2 tube set at $30 to a beautiful Con*olette Mode) at $140 

CROSLEY MANUFACTURING COMPANY 

Powel Crosley Jr Prrsidint 

228 ALFRED STREET CINCINNATI OHIO 



GROSLEY 


oJHodel X-J 

*65 







Croaley Model X-J—Price $65 

A 4 tube radio frequency tel combining one stage of Tuned 
Radio Frequency Amplification a Detector, and two atagea 
of Audio Frequency Amplification A jack to plug in on 
three tubes for head phone*, the four tube* being otherwise 
connected to loud speaker, new Crosley Multistat, universal 
rheostats for all makes of tubes for dry cells or storage bat¬ 
teries new condenser with molded plates, filament switch 
and other refinements add to its performance and beauty 

Far bringing in dhtsnl sinttou n$ set can saw*/ it 
Cost of necessary accessories from 140 00 up 


GROStEY 

[U Better-Cost Less 

| Radio Products 

^ Tkt BrnstenUing Stnttnn WL W t* msintninnd h tb* 

^JP % CROSLEY MANUPALTVRING COMPANY 


-MAIL THIS COUPON TODAY- 


CROSLttY MANUFACTURING CO 
22S Alfred St Ciiwliinarf Oblo 

OeaJSLwa 

Ft mm imII cm Iym ot dura* row coaphu catalog of Croslvr 


Nam* 


The Largest Manufacturers of Radio Receivers in the World 
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With the Editors 


O NB of the function* of the editorial 
staff of any journal of standing is 
the answering of inquiries Between the 
questions asked of a given editor, and the 
field which Ms paper covers, there exists 
a distinct relation The magazine of 
detect! ve-idory fiction is asked how to be¬ 
come a detective and how to catch a sus¬ 
pected wrong doer, the journal of bee 
mlture l» asked quentlona on keeping bees 
and marketing honey We ourselves un 
able to define our field any more closely 
than by use of the word “Hetence with 
more or less emphasis on the adjective 
applied,' are asked questions about every 
serious and near serious topic under the 
sun 

H OW can I keep the ground water 
from seeping through the cement of 
my cellar? What is the cause of the lal 
eral drift of projectiles? What bonk 
would you recommend for an elementary 
study of the elliptic functions? What Is 
the present manufacturing cost of helium 
under the best conditions? Does the dlvin 
ing rod really work? Will a packing of 
sand condud sound? Is there In gtnorul 
use in the United States a welding prtH*esH 
notably superior to those current In Eng¬ 
land? How much heat und light does the 
earth receive from Jupiter? How cun I 
bore holes In glass without breaking It? 
What Is the difference between the several 
species of horsepower which one finds 
quoted, and how is euch calculated? How 
manv prime numbers are there and la 
there anv simple fat tor test for large 
numbers? What are the formula for the 
paste and the electroJyte In h storage bat 
tery? What is the highest Instantaneous 
speed ever developed by an ah plane? 

M OST of the people who ask u« ques 
tions like these realize that wc cant 
have the answers on our finder tip-' und 
are content to wait while we die tluin up 
Olla rs ure not so easy to deal with Hit \ 
call us up to propound a question whh li 
tlulr own search nnd that of tin ir Hbrur 
inn has failed to settlo and thej are 
highly indignant when we do not g!\e the 
answer Instanter The explanation that 
it has to he looked up, or that the mem 
her of the staff who could answer It 
without search is not nt hH desk Is re¬ 
jected scornfully and the voice on the 
other end of the wire expresses more or 
leas explicitly its owner’s feeling that we 
who cannot answer out of our stored wls 
dom tun question which lie could poHslblv 
propound, in anv department of science 
whatever are decidedly out of place ou 
the editorlnl staff of the SeiKNrnn Amer 
uan This 1m verv grntif\hig in so far 
us it reflects the esteem In width we col 
lectlvely, are held but It Is trUng uistn 
the Individual editorial disposition 

W E have another grievance ngulnst 
some of those who qnerv us Jlost 
of them have significant questions on 
topics In which they are seriously inter 
ested But there Is always an appreciable 
residuum who ask trifling questions on 
trifling subjects Every querv editor has 
a dozen or so of these good old chestnuts, 
which eome up three times a week, as 
regularly as the chtck runs linn lmd 
a* inAny as the of them In one letter 

D IP the “Titanic” reach the bottom or 
doe* she swing mispepded nt an in¬ 
termediate depth? If a bullet la shot from 
the hack of a moving train, tit a speed 
equal to that <rf the train, what hapjiens 
to It? Who invented the automobile? If 
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uu exploHlun (M t urt( with no person In 
earshot Is there nn\ sound? How do wc 
explain the tutting up of on eight inch 
Hquurt Into picees that fit together into 
two rectunglea with an aiqmrcnt aggregate 
itreH of 65 wiuare lntbes? All of these 
ob well as numerous others which we 
could <lte we bn\c unsweretl In and out 
of print on numerous occasions but they 
kwp right on tomlng Pholr elTtst ui>on 
<mr time 1 h wcrlouH, and on our tenqjer 
even worse 

W I I L answering quewtlonH Ih purt of 
our Job and on the whole we cjiJo> 

It It constitutes a very real part of oiu 
Hervlci to our readers But wt hope for 
the inilhnnlum In wlikli no querist will 
out of Idle rurloHltv ask uh trivial imd 
haekneved cpieHtlons and In which t very 
(purist will first makt u reasonable efTort 
1 o find Ids unswtr for bimsilf nnd will 
tlan rialDe that Ids InabllUv to find it 
ut all is ^rnd tndtiailon that we can t give 
it ofllmnd If all these things would 
mine iriu, llu answering of our rtHderts 
queHtlons would l>e a (oiiilnual pleasure 
Iristi id of a pUasure mlxenl with ijerlodh 
pain 

O b less Njtectudilai Interest than oqr 
ps\< lib nnd Abrams Investigations 
I hi t m> doubt of trtatir practical value Is 
oil) premnt (intqmlgn fur the Improve¬ 
ment of htghwnv tmlHc eondilhuis, wlihli 
Is r(i>rtsfnttsl in this Issm b\ the urtlcle 
eutltled Un« Law vs lortv light lids 
rampalgn has foi Ms pur|K»He tin studv of 
tiaflU law s and n gulations highway fad! 
iflis In vaiious ]>ar(H of the country the 
trafik conxesilon In dtles grndt crttsslngs 
and othi r fuiluus which conn rn tvtry 
ont whetlui an amomoblle drlvt r oi not 
What with millions of passenger inrs In 
ration und hundreds of thouMinds of 
motm mu ks and buses the highway 
p] i\ a most ImiHirtant roU In our national 
life of late tla numln r of m eldents 
lam been Midi as to uttrm t undta ult^n 
turn and It is t vident tlmi something 
must Is dom to make htghwnv tratlk 
sift r (ban il Is toebiv And If nothing Is 
done tin 4 \MIiil, dillkullUs will by no 
means rlkht tlumwlves, but rather will 
\m tqt un niijuNu ntinj. So, something must 
Ik dont* — and doUi quleklj 

N * »\\ this lilghw ne tiallle in itte r vurlt h 
limn on* pnrt of tlit countrv to an 
orlu r dm lo Jim al conditions and local 
laws Ne\ertlal»Ks It musl be istnslderesl 
hi lirins of thi cnllu <mmtr\ for It Is 
a national problem and not pure U a haul 
on/ It oilk tin an inter/ hange of Idea* 
Il Ik ns nisi ssurv to lit ar from the motor 
ls| In < alllornla ns It Is to hear from the 
truek drive i in New ^ ork Indeed we 
want to lunr from eurvbodv reganllng 
( \ 1stlut, dlffie tilth s In htgliwuv transport 
and ldghwav travel us well as au\ bhas 
which imiv be pul forward In way of 
helping solve tin existing problems Let 
us put all onr vle^ws nnd ideas together 
Get In toudi with us hv addressing your 
letter to the Highway Trnflk Editor 

I l the Abrams Invesilgi (ton now iMing 
eondueted b\ this Journal 1ms ammi 
pHshnl nothing els^ us the result of four 
months of patient und unr* h nllng Inustl 
gallon It han ut least liolled down th 
dalniB of the K It A (Ihetronle lto 
n< tions of Abruirw) prae tit (one rs to a verv 
incident badH ns tnnipared with the elab¬ 
orate if not fanlnsth d dins orlginnlU 
made for this new tes linlqiie Pago 87 
of this Issue tellH the storv to date 
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Federal Motor Trucks have 
played an important part 
in Motorlransportation 
since the beginning. Federal 
Motor Trucks and Busses 
today are traveling the 
streets and roads of the 
Nation to help speed up 
travel and save the time 
of passengers and ship¬ 
pers. Federal Busses 
are attractive comfortable, 
economical safe and fa& 
Ride in a Federal Bus 
whereveryou find than. 



With the attractive passenger Motor 
Bus pictured below Federal is meet¬ 
ing the demand for better highway 
vehicles for transporting passengers 
In bulk over the highways* This Is 
specially designed six cylinder, all steel 
body, safety bus, folly equipped and 
luxuriously appointed* Furnished in 
two capacities 18 and 25 passengers. 


THE FEDERAL MOTOR TRUCK COMPANY 

Detroit, Miohifan 


on*" 


'Means Another 
Satisfied ‘User* 
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FEW months ago r cablegram FTTI 

from Chinn announced t*rlmpft J 

the moat curious flml ever nmde 
in exploration Roy Chapman Andrews was 
the leader of the Third Asiatic Expedition 
of the American Muaetim of Natural History Tlie 
American Ariatle Aaaoelatkm, and 4*in Magazine It 
I« through the courtesy of tffte Magazine that we are 
enabled to present, largely In Mr Andrew a* own words, 
the interesting fact* of his discovery of a nest of dino¬ 
saur eggs. 

A dinosaur was an ngly brute and would alarm even 
a grown up, If we should see him stalking with the 
thin hatchet face, elongated neck, bony frame and thick 
tall Even In restoration It Is an awe-inspiring mon 
ster which do artist could evolve even from « diseased 
hratn—the reality Is much uinre horrible. Ten million 
years ago this strange creature existed on the edge of 
the almllow basin of Mongolia und slowly waddled 
down and settled Into the sand and In a hollow left n 
number of eggs which fortunately for us, were never 
hatched hv the heat of the sun 

Of ccairse^dlnosHurH huvo been found in other parts 
of the world, but there has never been anything ho 
spectacular in the whole history of paleontology as the 
discovery of these remarknble eggs It Is probable that 
the dinoanur migrated millions and millions of years 
ago through Siberia and Herons the hind bridge to 
America, and spread Inland to Its western couM where 
the type grew to an enormous hIkc and developed 
horns Heretofore we have always thought that the 
fossil bones of Triceratop* originated hire They ap¬ 
peared completely developed in the cretaceous rocks 
and gnve no clue to their family tree Mr Andrews 
says that It was on n brilliant dnv In midsummer ten 
million years after the reptile hHd made Its nest In 
the sandy hollow, that the expedition pitched their 
tents on the rim of a great depression Just below where 
the eggs were laid Hundreds of feet of earth had 
drifted over them through the ages und by the notion 
of wind, frost and rain leaving them half exjxised 
Some showed only bits of broken shell but four re¬ 
mained Intact Thev were no longer white their long 
entombment bad changed them to a dell _ 
cate brown The configuration of the . * \ 

country was vastly different from when t 
the dinosaur laid the eggs Of course the 
climate had altered enormously In the Im¬ 
mense period Intervening between the * 

lime the eggs were laid and when they J 

were discovered 

Mr Andrews, In his story In Aski Jfflg- 
o tine, describes most interestingly the 
actual discovery of the fossil remains Tt 
seems that the photographer wandered off ' 
to look ftt some earth ovens left bv Mon¬ 
gols and much to his surprise he found ** 

that they were at the edge of a plateau 
that fell sharply away into a great basin, i 
He decided to spend five minutes In look- V 
lag for fossils before returning to the j 
automobiles Almost at once he discovered j 

h small white skull, which was afterwards 
Identified as an ancestor of the great 
homed dinosaur of America The locality ■ 

was worked over m the usual way and 
one of the party reported that he was sure 
he had found fossil eggs. This seemed so remarkable 
that the matter was turned over as a joke but never 
thetess It waa agreed that they walk to where the 
atoned eggs had been discovered Then their in 
difference suddenly evaporated for they realised that 
they were looking at the first dinosaur eggs ever seen 
by a human being Mr Andrews says "We could 
hardly believe our eyes, but, even though we tried to 
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nuount for them in even fumble \vn\ uh geological 
phouMixnu tlx re wiih no shadow of doubt that they 
really wins eggs Thai tluv must lie those of a dime 
situr we fell certain Tru< inough It nevt r wuh known 
before flint dinosaurs did lav eggs hut slnn most 
modern reptiles ore ovipirouw, It wiih consldtnd prole 
able that thtlr nndiui urn odors followed thin method 
of wpmdmtlon Nevt rtlu lemt, although hundieda of 
skulls and shehdons of dinosaurs had 1 ms*u discovered 
In various parts of tin world, never had an egg been 
brought to light 

"These eggs could not In those ot a bird No birds 
are known from flu Imwir ( retaceous thi geologhnl 
liorlron In whbh the ius were found and all the 
lurassh nnd Uppi r (’ritmeous birds w< n much loo 
Himtll to have laid eggs of this sl/e The elongate shape 
of the eggs Is dWtlmth iipllllan A birds egg usually 
Is inuih larger at nm end than at the other because 11 
Is (leistKltid in l m st from which II might roll out un 
lens It rivolvcd on Its jh» int lit pith egg* which often 
are burled In the tnrlli oi sand unuallv ur< elongate 
and Hhnllin In shupr to the siieelimnn thui \u found 
These eggs wire in a gnat d« posit full of dinosaur 
skeletons and containing so far ns \u could dim-over, 
no remains of otlur animals or of birds 

“Three of the eggs lav In a cluster and evidently 
were In (he <\nct spot when thev had Isun deposited 
b\ ttie dinosaur Tlu hinktn shells of si vend oIIhik 
vvt ro pnrilallv unhc dd< d In tin rock Tust undei a low- 
sandstone sluIf Wsidi width thev vuri lying, wi could 
Ki*e the projecting ends of two others NS Idle til the 
numbers of tlu 1 vjHdilloti wen on llulr hands and 
knis s ulumt those t< n million 31 ar old eggs ( istrgi 
Olwcn liegan to si rajs uwuv the loose nuk oil tlu sum 
niit of the shelf and to our anin/ement lu uncmired 
the nkeli ton of a small dinosaur King eight or ten 
Indus above the i ggs Was It the riptlh tlial had 
laid tlie eggs or was It a pridatorv dinosaur that laid 
mine to feed upon timid We cannot tell but we like 
to think Hint soim suddm catastrophe ourtook the 
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actual egg layer, while on a visit to its neat 
"We believe that the were burled in fine silt 
or Hand, which would Is pecullarlv suitable for the 
preservation of delhate objects Tills place muv have 
been low ground, over which the wntirs of n river 
would spread during Hood lime, but running streuin 
action owld not h«u taken place here or tin igg» 
would have been rolled about separated and Inevitably 


t Aak ttaaufcw acid AmHnii Homm *f N*tnr*l RUtorr 

Roy Chapman Andrews examining one of the egga 

luokon Personally I Ulleve that Hihv were Imried 
in light sediment tun ini our iheni hy the wind The 
Hist Hpeilnieiis found by (ieurgi Olstn lire about tight 
ImhiH in Ungth iml stun Inches in t Iruunference 
Huy art rntlur more elongate and flntuued than Is 
usual In tin ms of moduli reptlU eggs and erv 
intith longer than tlu eggs of anv known bird 
‘Tlu preservation Is burnt tful ^ome of tin egg* 
have liet n t iusIhm! but lla |Kbilled surfaci of tin slu Mh 
is as perfiH t is If the < ggN had been laid vstenhn In 
sttad of Un million vearH ago Tlu shells are about 
one sixteenth of ail Inih thh k and prolmbtv were hard 
and not meaibi niious Fine snnd has 
■?] filtered through brinks and tlu Interior 
<4 all the eggs Ih solid smuUioiu In the 
photographs the hlfN of broken shell 
pnrilallv < nils ddi d in the roik nreplulnlv 
to Is* s*s n, and 11 netds no strebh of 
Imagination to reall/i that the object h 
phtured are rialJi igps In fuel we Irleil 
our licHt to think of anv geologUal ])l»s 
nnmenn Hint mold hnvi produced a Hlml 
Inr result but try ns we would we could 
never get nwnv from tin fait tbnt ‘eggs 
Is eggs and that these were laid hv ft 
dinosaur 

V ftw du\s after the fln*t discovery five 
i*ggs wire found In a cluRti r Altogether 
2 "\ iggs were taken out and not ill of 
them ha\p luan brought to this (ounlrv 
> ) as \t_t I urtber exumlnntlons show that 

(her* were n number of si>ocks of dtno- 
. - 4 auur eggs and most Interesting of nil was 
the fact tlmt In stvcral of tin eggs that 
“ Und bo*n bniken In half tlu re could In 

plainly detfsted the ihllonte hone of tlu 
embryonic dlnosnurs Never before In tlu bNrorv of 
science ims it U*en imHHible to studv pahsMiiihivologv 
Hnby dinosaurn that bad prohablv 1 ms n Imtclust only 
a few weekH and others In till stages of growth up 
to the Hdulta ten feet long wen ilso dtsinvired a« 
fossil remHlnH Ortainlv Mr Andriws 1ms to Ik. con 
grutulntcd on the most remarkabh dlsnmrv cur made 
in the hlstorv of paleocmbr\<dogv 
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The Romance of the Lock 

Its Development, and the Means Employed to Beat It, From 

the Earliest Days 

By Edward H Smith 


n 
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10\F and larceny laugh nL loekmnith*. 

L There may Ik an alliterative overburden 
In the puraptmiMt hut there lw no dlvuga 
tion from truth Whether piiNHlon or 
tunning Mlmll laugh IhhI— hros or Auto* 
1 lykns—nho ahull nay l For tlie present 
hovuvtr the god of theft laugh* long* r louder and 
(tetter The ImrrlerM bin < hildren break are the sub 
stantlul ones lews fabulous than love* but natre re¬ 
warding We 11111% n< gleet this in I r tli of lovers und 
consult i that of tillers 

To truce thlH illmldrv to Its origins might lead us 
Into too detp and distant peregrinations besides there 
Is enough to tngage our attention In (lie present and 
tin immediate paNt 

I>ute In the hot morning of Septenilter J5 1805, two 
men drove Into the hlstorh town of Concord Mass, In 
an old phnton behind a sorrel man (In w up before 
the (ameord National Hank and ldlthtly eonmiltted one 
of the truly monumental pleeeH of lock defying Their 
names wore Isingdon W Miw»ro^-of whom previous 
nantlon—and Hurrv Howard The evil that the,) did 
1m* hh you see, lived after Hum Indeed the crime 
tliev (ounnitted so ti1 1 11\ and optnlv In tin white sun 
light of that autumnal noon nmv in said to umstkuU 
one of the decisive engagements IsTweon the makers 
and hreikers of finks and it Is therefore an important 
pug* from the endless story of burglurv 
The Concord National Hank, un old and conservative 
Institution, then considered itself will proteikd with 
n chilled Iron vault whoso entrant* was guarded by 
douhh doors of tin hhiiio matt rial and an Interior 
burglar ptoof tltesl of special urnst ruction Hvt kojs 
wtrt required to rtUam and o|sn Hu outii door of the 
vault two o|*ned tin Inmr doers and two more were 
needed to get Into the chest The loiks wert of the 
Und talltd wardtsl a lirm width will la explained 
Inti r Tiny w< rt of most eomplltaltal d< slv,n anti finest 
English manufacture—a «1« fill I width was then eon 
sldered distinctive and i> assuring alls It 1 ngllsh finks 
sprang into sudden dlsrt putt Imnudlutclv afltr the 
ensuing < rlmt and toiitlnue to lids d i\ t*» la rtgarded 
with slight este* ru In Anurha 

laingdon Moon who lived In tin nt Ighlmrlng village 
ttf Vuthk noticed wblh vWiring In Concord one dnv 
Hint tin rashler of the Concord Hank lockcsl up his 


inune) <hanged anti to negotiate a pitithuse of bonds 
A few nights ufter the arrival of his confederate 
\dams went to the bank and examined the lock on the 
street door He inserted a blank key of a size to fit 
the keyhole having first taken the trouble to coat the 
Uev llghtlv with wax By turning the blank against 
the Inner median Win of the lock the wards naturally 
impressed thdr ikinIMou or oulllmfl on the soft wax 
and this map of the ‘work*” was curried awaj 
Howard fashioned the kev to fit and the prospective 
burglars returned to the hank on a sulwequonl evening 
to have thdr trv Thdr key did not work so Howard 
got u bidder and b\ lls la Ip reached the rear windows 
of the bank width I huve neglected to record was 
Mtuated on the sec-ond door of Hit building over the 
unites of a reHl estate Ann 

Descending to the street door, Howard removed the 
Wilts and look off the lock It was found that a special 
metal tongue prevented the opening or tht lock with 
llie huprovImsI kt \ This bit of inetal wuh filed away 
nnd the lock put hack into position Nmv the ktv did 
the work The first stagt of the burglar) was accom 
plWhed 

On Hu same nlgdit the plotters took an Impression 
of the lock on the second floor, width fnsWned the 
efixir loading Into Hu banking rooms A second key 
wan Improvised to suit thW pattern Un a convenient 
dark nlgdit the st laming pair returned ojiened the 
stmt door wllfi their first key, found that their second 
key worked the fink of the door upstairs and so had 
won their wav to the vault 1 But here thev met decided 
obstacles The five kevhole* of the ouUr door were of 
no mdtufirv design and attempts to make Impressions 
through them were fruitless 

But tin resourceful Moore was not foiled IU left 
hW confederate on tlie farm at Natick and went travel 
ing In quest of the Anarlcnn agents for tin KnglWU 
vaults used In the Concord Bunk TI* found flam In 
Boston, with one of the doom of the five kt\s In tin 
showroom for exhibition purposes Moort pluuslhtv 
represt nit d hints* if as a broker and dealer In set urities 
Willi the result that the agent cart fully explnlnod Iht 
workings of Iho locks showed him nnd hi him use 
Hit kevs outlined the special trickR that folltd burglars 
and gave Moort tun slued of Information la needed 
Vs ti result of fliW visit five keys win math from 


in with their two kejs and tried their new openers on 
the vault None fitted but by means of wax and pres¬ 
sure the burglars were able to determine their errors 
and correct them After several subsequent visits they 
hod their ktjs In proper shape and the outer doors of 
the vault were opened. 

Moore had of course, also learned all about the Inner 
door on Ids visit to the vault agent und Ilauck was 
provided with approximate keys to fit the two locks 
encountered here Once more the process of repeated 
trlHl and error brought success nnd the men stood 
In (lie presence of the chest They found that the first 
of Its two locks merely held a guurd or apron over 
the true keyhole They found little difficulty In making 
a key to o|>en the guard, hut once they hud accomplished 
this flit > met u new nnd apparently insuperable ob¬ 
stacle The lotk and key of the chest were evidently 
of special and exclusive design No Impression could 
be got and there was no hope of discovering the secret 
from the maker The burglars decided that they would 
have to do thdr Job at night and win their way Into 
ihe chest with powder a course they were loath to take 
because of Its dangers Moore had set his heart upon 
a mysterious noonday hurglury—noiseless swift and ln- 
(Xpllcable He understood that no one would notice 
hint and bln sorrel mart on the country roads In the 
middle of the day No one would remark his coming 
or going at nutli an hour, whereas a flight by night 
from an ntunned town might tie obvious indeed, espe¬ 
cially If It ended, us was Intended at a farmhouse only 
h few miles awav 

Accordingly Monre went baik to the linnk once more 
to huv u few U>mlK and carefully watched the cashier 
ojten the vault The prt llmlnaries interested him very 
llttU, but when the bunker routhetl the chest Moore 
almost leaped with excitement for ht saw the < ashler 
rtmh up to a dusty high slit If and take from Its hiding 
plate the imsterlous key that opened the strange lock 
of the mono Imv The burglar bought the bonds, 
chatted with the banker and made excuses to stay long 
enough to sec (he chest relinked and the key furtively 
slipped hatk Into its rdt he 

No the robbery was < om hided The plotters had 
nothing to do hut commit It Their preparations had 
taken them between five and six months, hut now thev 
were certain of tlulr prev 


institution at noun and vvuit Inane to Ids 
miutlnlng awav until half past I oi J otNuk 
(burnt ohm nation the grtat rohliery was 
founded Moore tin Idta of tla hurgduiv 
forming In Ids mind return'd to Com old 
and ohw rvcsl the habits of tin otliir bust 
ness people along the main stunt mar 
the Imnk Ho saw that tln\, f ch> went 
home for tin inlddav moil at 1J and rc 
undned absent al hast an horn leaving 
tliclr shops and ollices locked or In charge 
or solitary decks The himlnt*s center of 
(uncord wa« thus almost deserttd for 
this InUrvnl Tht driumstnnce siielled 
opportunity 

Moort who dl'ldid Ids Una Istwtin 
the farm at Natick when he was ampted 
ns a rcspei lablt gentb man nnd New 
\ork whert Ik was alrendv n noted nitin 
Iht of Hie professional underworld with 
tin falw nutue of rharlle Adams had 
ntver Iwforc roblied a hank—an oversight 
for which la made amends later on be 
coming lie fort his death one of Hie most 
ftItbrnttd of our older vnurbns In 
spite of bis Hun imxpericiue h< sow 
wind Hit ofllccrs of Hu bank bad failed to 
i* ullze nmm Iv that wImtt vor can Ite 
fixktrt b\ on* man nmv he unlot ked by 
another If lu have the genius and the 
I>er*lHtenot for the ttstn He summoned 
to Ida nld the man callwl Howard renllv 
Henry Ilauck an errant Herman hnk 
smith tume<1 burglar To Ilauck ho ex 
plained his plan nnd dlsthmed the details 
of Hie bank’s equipment which he had 
gathered h\ visiting the Institution to get 


lumheon Moort s diuwings and dtscrlpfhms With these tht So It hapiiened that the two men drove Into Conc*»rd 
On this two nan returned to the hank at nlgld hi themselves on that September da\ Just before noon, Ato|iped the 

old sorrel mare ut the curb opposite the 
bank watched Ihe cashier lock up and 
go home for hH “dinner’ and forthwith 
robbed the bank 

Hauck remained In the phieton reading 
some papers which he held before hls 
face to shield It from passers-by Moore, 
nrmetl with ten keys and a meal sack 
wulked across the street, opened the street- 
door, locked It after hhn Hscended to the 
bunking rooms, unlocked the door there 
applied the five keys of the outer vnult 
door In their proper sequence, opened the 
Inner door similarly, unfastened the guard 
before the keyhole of the chest took the' 
vital key from Us slielf, opened the chest 
nnd loaded the contents Into hls bag He 
then rebuked the whole defensive nie<h 
anlsin taking the chest key with him, 
and left the building 
Hauck and Moore drove quickly back 
to tlie fun# at Natick, divided and buried 
the loot, turned their sweaty mare loose 
to roll in the dust of the feedlot and were 
ostentatiously busy at their workaday 
tasks within two hours after the astound 
Ing bit of lock beating they had per 
formed 

When the cashier returned from hls 
luncheon nnd found the street door un 
locked he was suspicious. When he 

The oomblnation dial ha» boon knocked oft And U Wwr on top of th* Ufa, but tho wrtra bott* Opefted the Vault and found the Chest key 

of tht rev locker At top and bottom of the ufe door went Into notion when the neuter ante gone tye W«S seised with alarm. SHU he 

bolt* w*r* r*i«u«d, thus anrin« tht oonunu could not be sure there had been a rob- 

A safe that wu attacked without aoecem by the burglar berv Boston police were summoned and 
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til* president of the bank called home from Albany 
-with the duplicate key to the cheat He could not 
arrive before the next morning Then all doubt died 
in a flood of briny disclosure There had been a 
burglary, pant doubt Throe hundred and fifty thousand 
dollar* worth of negotiable bonds were gone 
Tbla seneatlonal and hUtoric Incident had an much 
Influence aa any single happening upon the rapid din 
eardlag of key guarded safes In the United States and 
the general introduction of vuulls and strong boxes 
equipped with spindle or combination links, such us 
remain the universal safeguard today It must, how 
ever, not be concluded that the weakness of ward or 
warded locks had not been understood some time liefore 
Moore and flauck made their vigorous demonstration 
Unua Yale, Jr, the Inventor of the tyi»e of lock which 
still bears his name, had mnde man\ eleumnst rat Ions 
of lock picking lfi years earlier and similar feats had 
been performed by British lock experts Including the 
familiar George Price and one of the Chubb* A lock 
depending on wards to prevent owning wlih the 1m 
proper key was shown to be easllv negotiated with 
nothing more formidable than a l>ent wire and u 
thousand common house-burglars on both sides of the 
Atlantic had used wax to make skeleton kev* and open 
the commoner sorts of wurdtd locks The answer of 
lockmaker* had, up to the lime of Yale and bis con 
temporaries, been a mere compile ution of the ward 
lock It was more difficult to fit with 
keys, but nothing beyond that Moore 
made the final dramatic demonstration 
Perhaps it la well to glance briefly at 
the historic development of the bxk nml 
the key before proceeding Primitive dw 
vices of this kind were in use both In 
Mesopotamia and Egypt as early ns 2600 
It C The mysterious Blblhal passage, 

Isaluh xxil, 22 “And the key to the 
house of David will I lnj upon bis 
shoulder, * becomes Hear enough when one 
sees such a key or muftuh the word used 
then and now In the Bast The muftuh 
is a stick of wood from Ifi to 80 indies 
long two to four Inches broad and one 
to two Inches thick Into the face of one 
end are set a number of wooden or Iron 
pegs about «n Inch long Them i^gs 
correspond with as rnanj boles in the 
wooden Iwr or bolt which links the door 
and can only be lifted when them pegs 
enter the holes and lift u corresponding 
series of pins, which drop home b> force 
of gravity and keep the bar loiked until 
pressed up by the key with Its i>egH Such 
huge keys were carried on cords slung 
over the shoulder They opened the way 
Into the mighty pnluces of Nineveh and 
Persepolls and admitted to hundred 
gated Thebes “ 

Home authorities consider that Chinese 
puzzle locks art e\en older but this I 
question for a variety of reasons too In 
volved for present discussion What Is true aUmt the 
Chinese lock Is that U was the unqutsMomtbh parent 
md prototype of the combination or dial loik It 
ojiened wbtn n secret series of ilmracters whs brought 
Into proper Juxtaposition hy spinning tin figured barrel 
or spool on its core or spindle- the same principle 
which governs the locks of todays gruil bunks 
The medlevul lock was a simple form of the warded 
tvpe, usually opened with a heavy and iiuirvt Imntiv 
wrought and decorated key Artisans of those tlm* s, 
lucking the Inventive Imagination of Inti r centuries 
supplied great oomplexltj and nrttetn Instead If 
their locks were not < Mi lent they hud nt least the 
virtue of looking formidable 
One might, without too much expanding of the mn 
lerlal, write a tome or two on the locks that have Invn 
Invented and patented In modern times, even slhio 
18T»0 say The stream of applications to the patent 
offices of the various countries has lieen steady and 
of heavy volume Even the various kinds of automo¬ 
bile locks evolved since that hnndy and much stolen 
vehicle came Into the market, In the present generation, 
would make up a formidable procession 
speaking hrondly and without respect to act urate 
distinctions, modern door locks have been of onlv ft 
few general varieties—ward tjpeks, spring lever locks, 
tumbler locks, as first evolved bv Yale, combination 
locks and time locks Each type has, of course, been 
subjected to almost lnnmnerable variations, compllra 
Men# and specializations. The point of human interest 
that scarcely need* stating Is that oil these ninny and 
Ingenious developments, from the beginning of history 
to yesterday, owe their Impelling force to the thief 
The wily descendant of the cunning Autolvkos hH« 


moved the imagination* of how many thousands of 
inventors? The charm of the ritual Ion 1 h that he con 
tinues to whip and drive for tin. unlit alnble lock has 
not yet been designed gn it though the progress has 
been Even the fluent and most exi>en*lvc locking 
mechanisms of this laic und towering age have lx*n 
defeated or circumvented at limes ami constant \Jg] 
lam .0 Is neussarv I la guardian lock must itself 1* 
guarded Bunkers and oMu rs having large vaims In 
monej and goods In chuigt will l>e abb to eotiiirm this 
simple truth 

Sonic of (Ids guarding ot the I.h ks has l>em auom 
pllshed by auvlliarv meriianNirw In inv remit artlch 
on the protiction of gnat hunk vaults there was set 
furth some of the workings of the most modem tin trie 
burglar alarms wlih h glw a signal vlun am link In 
a bank Is opened or riosid w hli li riviul whither the 
combinations June piopcrlj mixed and set up a 

clamor If a vs rang kt > is Inm rted Into the lock of a 
safe deposit bo\ But nucliunjial protection of luceh 
unNinu Iiun also been cnnlul along another lino of 
development and riMiltid In the so-called relinking 
<h vices, In tenth d to foil the burglar who nmv have 
successfullv attacked (la l(«k mechanism of a soft or 
vault 

IU lockers do not figure niuih In the calc illations of 
urban bankers or those who make the great vaults 
cmplojetl In big financial houses But to the lountr) 


hank with its ncus-mlh fralh i cquLpnunl tin n 
liKker 1ms hetoim a inosi important aid l la rural 
or suburban hank h is su(Ti rest for two gimnUons 
from the attacks of bui^lir* usln„ explosives and 
laltnlv from tliow whouaplov tla cuttcr Imrni r torch 
Both fvpes of hank Meg 1 ’ have found It i tsv enough 
to niilki Mali win to tla 1 <mM>o\i»s of su<h vaults ii* 
arc ordlnnrliv duplex id In inlnm hanking houses Omt 
arrived at the lockbox It was no feat to pul) lank the 
holts and oj*n the door 

To prevent Just this Mure came Into the field n 
number of medmnhal dithm, among them the well 
known dvtmmlfc Iriggn Tills was a 111 IU arninge- 
nunt of dogs or eh tints trUmted either In giavttv or 
springs with It fill or nut forces) Into place In hind 
the Inner ends of tin Gilts as soon as the locking 
mechanism wns Interfered with Mnnv ordlnarv office 
safes arc* cspilppe d with siih devices Tbrii fault hn* 
nlwnv* been that the tun Jar who got n hide Into the 
door of a vault or wife ciild readlh push hack the 
dogs or triggers ullli a stiff bent wlrt He was ns 
usual well ncipiulnted wlih their location and clmr 
at tor 

III the hist few >eiir* however rolockors of a more 
cffcstlve kind have taint Into the market and nt hast 
one of them deserves serial mention This is nn ar 
rangement of extra and mtirely separate bolts which 
spring Into special soikits in the Jauih t*r tin safe or 
vault the moment an niuick Is made on the 1m king 
system projM r These iaxillary bolts are not onlv 
quite separate finm the locking device itself and tutu 
nted by h (tpecinl force hut thev are situated it points 
on th# vault or safe door a# remote hh possible from 
the original lockbox—tsu dlv the top or bottom of the 


door or far up and down at the jamb (itee accom¬ 
panying Illustrations ) 

He lockers of thin kind have been found effective 
enough In small and e vposed bunking bouses, post 
offices offices and plants where tempting sums of money 
must some times be ke pt In safes or old fashioned 
vaults flay are touting more and mure into favor 
and even provide some degree, of prelection against the 
aeitvUne toreh huiglar* who are gradually supplant 
lag tla old nitro >eggs Hus bomb* are now commonly 
used In connection with Mum 1 have previously noted 
the weaknesses of and objections to iho last named 
prote etor 

Mechanical dev lies such as small fences of stripped 
steel placed over Mu dial of tin combination lock are 
also In the \«ry greatest banks for Mie purpose of 
guarding these* links front the pivlng eves of noiuc pm* 
plojee who might he loitering mar when tlie proper 
elite hds <q>om*d the lm k soim dtsaHtrouH morning 
Mote than onie the same numb* in hnve t>ec»n thus spleel 
out b) sharp ejes and used for laranous puriioses 
Tlie time liak, with whose name most reader* will 
Ih fumillur, nmv Itself lie im lude»d uniong mechanical 
di vices used to protect the main locks of vaults A 
time lock in the simplest ternm, is a train of gtar* 
which are wound up and let run down In a certain pre¬ 
determined ntindu r of hours or mlnuteN Th< first of them 
win made with onlv urn movement Todu> they ure 
mimuonlv lnuek with three and often four 
< locks Suth mechanisms ore used «h 
auxiliaries to the combination or main 
hsk of u fine vault Until the clocks of 
the Mmo lock have run down it Is im 
l«>sslhlc to ojien tlie vault door t ven 
though one Imvi the proper combination 
When Mm vnnlr dm»r is prujierlv clnsesl at 
night no om < an enter—unlesH ho be u 
fiUiierlmrglar—until lilt? movements of the 
time Imk him run their apfsiinted course 
of hours OpporiUlj even when the Mine 
lock has mn down the vtult cannot be 
opened excipt bv om who knows Mie com 
binatlon To insure the greatest Bufetv 
such vault di'-Igners as Mr I ride rick S 
Holmes to whom I am again Indebted for 
material now usimllv pi ms the time locks 
on tla tuck of the vault door and the 
i om hi u a Mon lm k on the door jamb Thus 
a burglar would have to demolish both the 
door and tlu front wait to effee I nn ell 
trance 1\ hen one i onslders that tin wall 
of a vault into width the door fltN—Mie 
\i*tihult wall—Is oftm more thin four 
Toe l tide It and that the spindle of tills lock 
must it mb thiougli Mils wall from the 
dial to Ma baik of Mit dNh* the lm* 
ptessiu m ss of tla device ap|Knrs Sueh 
a huh spindle Is often flvt ft*et long 
Hav lug mmh Mu gent ral oltficmiMon 
that all kinds of |o< ks liavi Ivcn lieaten 
bv Imiglars tiei asionall) at hast we come 
to Mu old qm sMon of the fmsribllltv of 
eh fulling Iho dial or tomliinallon lisk williout the use 
of ixploslvisor ihstructive agents of nnv kind Thire 
has a) wavs bi*n argument on this jiolnt Tliere liavt Ji) 
Ma past Gill dt visit! mnnv fit thaw nn the subjest 
The whole (pit si ion weals Mu fabulous habiliments of 
romame Jo iwiaini onlv tlie most uhhrali-d Institute 
of thtlvc me auditing wt must go lank to 0 Henry 
and to Paul A i nisi rung who dramatDtd the formers 
A lh tiii vwi Bi formation into Ma plnv Alias Jlmmv 
Aalmilm ll<nr\ who should lum known better, 
peimlttiil Ids him to r>p ( n Mu vault of a i itv hank in 
a fi w minutes with a maivilous sit of buiglnris tools 
sm It as nevtr wire on land or sea In making the 
tlraiuali/iiMon Arnwtion^ wint him one better IIN 
Jjero sens! M/i d Mu tips ol Ids tlngt rs bv rubbing them 
i \i im latlnglv o\i r i s)us t of Mindiaus r and then 
felt the lomhlnatlon o|kti re basing the Imprlsomel 
and slowly sUfllng In rolm* 

Safi makers laughed Burglars chortled with amused 
mendulity—limnv of them, all [ #ver talked with on 
(he sub jet l 1 nivself Is lug summoned foi an opinion 
dlsmisseal the Idea with too mm It worn It appt ars 
For half a dozen years the question kt pt fmhhlng U|» 
fi*om Mine to Mine and though I Intpdrod far and wide 
among all w ho might have Ism n i \|*s Itsl to 
speslal Knowledge on Mu point no one ajqiearid wh» 
had the least cimlhlenee In the nrdlnn 
r Hiin came tlie sudden and dramatli a|tparlMon of 
Mr Tames Tttanmlo, up to that monunf an obsrure saft 
rei»ntrer and dealer In lower Ni w Aork The dlstrht 
attorney bad seized the office safes of Brlndill the 
convicted laGir organl/ei and wtslKd to get at the 
contents before the trial for what evldenn of crime 
(Continwd on paw tfi) 



Time lock on the tlour nml lomlmmtlon or Bplndlo IocKa on the jamb 


Another assembly that gives the cracksman a tough job 
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Power from Mercury Vapor 

Astonishing Fuel Economy Brought About Through Ingenious 
Combination of Mercury Vapor and Steam 



W L. R Emmet, designer of the mercury vapor 
boiler and engine 


UF HE is nm\ running us part of the 
| equipment of the I Inrtf*»rd Electric f Ight 
( oMpunv u mmhliHd inerum vapor and 
i steam plant wld< h Is bUow 
ln^ h trulv aHtonlfddng fuel 
economy und in wpht of Uh 
txtreme novelty Is ojierurlnu with nil the 
regularity of a standard sterna plant 
It bus lieen recognized for long past Unit 
there was protnls* of grtnt ixonnmv in 
the production of meihunUnl powtr, If u 
way could lie found lo litllln tin \nin»r 
of two dlfTmnt lluhlH un h having its 
own < hnriu It rlsth h of \n|)orl/idIon Munv 
of our render* will renumber the e\|*rl 
iiunis made at the well known < harb'tun 
tiuu TuhnUul Sihuol ul Ik rllu with un 
engine huilt on tlu hlnnrj Huld svsUm, In 
whUli iiHshunlod ismer vvun his und l»v 
the Joint at linn of sumn and the Milan 
of h hlghlj volatile liquid 

Aiming the most promising comhinu 
(Ions Ihenreth nllj wiih In tin eomhlmd 
use of nitic urv \tqior und steurn but noth 
lug wuk eu r done In this dimt Uni, so f vr 
iih wi nre aware until Mr \\ I II I m 
imt iNgim ntiout twelve vp ith ago a deep 
Hludv of lids subject during tin course of 
width tlu (umnil IU<trli ( oiiipunj built for him at 
St him <tmt\ un * Mierliin ntul im mir\ Imlltr und mer- 
cun mi par turbine This npiumiius gave sufficiently 
promising results to warrant tin construction of a 
avion il Installation und nuordinal) they built the pres- 
<nt imiuin and sterna plant width Is of no less 
than tkKN) horsifMiwir It has lieen tret lid at the 
Hirtfoid Eh* trie I ight Matfon, where It is now being 
op* rati d as jiart of plant 

Tin. Inuntor Is well known to our renders us one of 
that brilliant group of men which the (Itnenil Flectric 
brtN gal lu rial at the lulwn a ton of tlu St hi net tudy 
plant lit was res|>onslble Tor thi_ development of the 
< urtln Turbine and tlu promotion ami dim thin of the 
oomiHin\ h Httam turbine nctIvltleH for mum vuirs He 
in also the originator of ehsirk ship propulsion, and 
lias promoted iml un IuimIv designed Uu upplitn 
thins of this s\stun width base been made in the 
l nlitd Statis Naw and tlsevvlure 
Mr I mini t istliuntid that If tlu mercury killer came 
up to all i \jhs ini Ions wlun mmpnred with a steam ttir- 
blnt |*i minting plant w lilt It lists JOd-pounda Hteam 
pressure It would product with TV-pounds gage pressure* 
about i>ernnt mori output In ilettrkltv i>* r pound 
of fiu I TIum results are now Ivclng roullred in the 
plant at 11 irtford “Anil If Mr 1unmet adds ‘In such 
a plant the Hteam holler nKnn win* re-equipped with 
furnaces and tm rt urv apparatus arranged to hum 18 
jh r cent more fiul, the station tapailtv with the Mime 
Hteam turbines londenwrn, auxiliaries water circula¬ 
tion, etc would la* Im reused about Wt i**r cent 

I lu pro* css Is nut el In eM rv particular, and it was 


necessary at tlie outset of the Investigation, to make 
un elalxirute study of the characteristics of mercury and 
Irs \u|M>r During the earlier experiments It was found 
that no form of packing of tlie Joints would resist the 
mere ury vapor, and were it not for the development of 
arc und acetyleno welding, the conatrui tion of the boiler 
and its connections w f ould have presented a moRt dllil 
cult If not insoluble problem 

It was necessary for the Inventor nut only to design 
entirely new apparatus but also to devise methods of 
operation Since there was no past experience to draw 
upon Mr Emmet hud to design from the ground up, 
an entirely no\eI plant, which was built at Schenec¬ 
tady shlpfKHl to Hartford erected and stnrted and lias 
been successfully operated, exactly as designed, for 
several consecutive months 

Hie mercury vapor process involves tlie vaporization 
of men urj In u boiler driving a turbine by tlie ini r- 
uiry vapor, and the condensation of tin exhaust In a 
condenser where its latent heat Is delivered to water 
and thus used to generate steam at a pressure suitable 
for use In the existing steam plant The condensed 
mercury runs back by gravity Into ttie mercury boiler 
Tims the mercury vapor act* as a heat conveyor and, 
at tho same time delivers energy to the mercury tur 
bine Tills affords a means by which the toini>erature 
range of operation Is more than doubled ns compared 
with ordinury steam processes, and the efficiency con 
sequentty greatly Increased, Means are also provided 
by which the flue gases are brought to tenqieratures 


equivalent to those used In steam plants h> being oar- 
rled through a mercury feed heater a steam suiier 
lu liter, and a feedwater hefiter Men urv bolls and 
nmdensiH much like Whiter, except that Its density Is 
muth griater and its boiling tetnperuture much higher 
At atmospheric pressure mercury bolls at 677 degree! 
Fuhrenbeit and wuter at 212 degrees Mercury con 
denwes in u 28-lnch vacuum at 4 P >5 degrees Fahrenheit 
and water nt 100 degrees. The great economy of the 
Hartford unit Is due to the high ladling-point of mer 
(urv and the* relatively large amount of beut that In 
stored in the vapor 

The im u urv boiler plnnt at erected nt the Hurtford 
station, In housed in a two-storv steel and brick build 
ing which Is uhout 2 P > feet square and 40 to fil) feet In 
height On the ground floor are the mercury boiler, 
mercury heater steam superheater, und feed water 
heater, on the floor above are the combined mereury- 
vajHir condenser and steam boiler and the merctirj 
vaiKir turbine, which is direct-connected to a 1800-kllo- 
watt generator At proHent the ateum generated by the 
condensulion of the mercurv {« led directly to the main 
steam line of the plant Dltlraatelv It will be possible 
to utilize this steam In a Hteam turbine, the supply of 
steam nt 200-pmmds pressure being Bufflilent to drive 
a 2200-kllowatt generator 

The acrompanjing photographs represent certain 
parts of this installation and In our wash drawing, 
which is schematic In character, the \urious elements 
havp been rearranged so as to render the plan more 
Intelligible to tho lav reader Hence, we show the 
sleHin being led directly to a steam turldne, which la 


direct-connected to a 2200-kllowatt generator. 

The mercury boiler, shown at “B,’ consist* of a nest 
of hexagonal tubes carried At the top of « circular fire¬ 
brick furnace, “A,” which Is provided with three oil 
fuel bdrners “a “ These tubes are arranged in groups 
of seven, of which the center tube has a single wall and 
serves for the down flow of the mercury, and the six 
tubes grouped around It are double walled and serve 
for the up-flow of the mercury through the annular 
KpaeeH. The base of the down flow tubes Is provided 
with n Hlot which permits the mercury to return 
through the circular honeycomb system thus formed 
It will be noted that the arrangement is similar to that 
of the rudlutor of on automobile, and Its object is to 
secure a very large evaporating surface The mercury 
commences to kill at 077 degrees Fahrenheit, and the 
vapor Is led at 35-pounds pressure to a mercur) vapor, 
Hingle-stage turbine * G,' where It condenses In a 
inch vacuum at a temperature of 4W degrees, Tlie 
condensation takes places amid a nest of tubes carried 
nt the mid height of the condenser “H” These tubes 
are filled with water, which bolts under the great heat 
of the mercury vapor and generates steam which col 
letts in the steam drum above at a pressure of 200 
pounds to the square Inch The condensed mercury 
falls to the liottoiu of the condenser, from which it 
flows bv gravity through the i>ipe “J f * to the bottom of 
a mercurv heater “C M This Heater consists of a nest 
of verthal tubes, and as the hot gases from the mer¬ 
cury furnace pass up around the tubes thej preheat 
tlie mercury, which returns to the mercury 
l>oller ' B, rt thus completing tlie ejele 
Although In our diagram the steam 
from boiler *'H ’ is shown ns being led 
directly to the steam turbine which runs 
the generator “I*,’ In the Hartford unit It 
Is first led through the nest of tubes of a 
superheater ‘TV’ where the furnace gases 
give up more of their heat From the 
steam superheater, the hot gases are led 
down through a feed-water heater “E M 
Finally at “N M they push to the smoke¬ 
stack ut about the same temperature as 
the gaftca from a standard steam plant 
We have already stated that because 
of the extreme noveltv of this invention, 
Mr Fmmet was obliged to do Ids work 
from tho ground up Very little whs 
known ubout tlie at tion of inert ury, under 
the proposed conditions of high tempera 
lure necessitated In the proposed boiltr 
and engine There was tlie serious prob¬ 
lem of making mercury tight joints In the 
boiler the piping and the turbine, for 
mercury fumes are highly poisonous The 
use of packed joints was out of the question Hence, 
It was determined that the only satisfactory method of 
sealing the Joints was to weld them A few years ago 
this would have been Impossible, but thanks to the 



Special design sf wheel far the Mercury turbine 




The tubing of the boiler, in whkh mercury vapor is produced at 35 pounds to 
the inch pressure, for operating a single wheel turbine 
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development of oxy-acetylene and electric welding It 
wax possible to produce {me-tight wedded Joints through 
oat the whole of the plant, and this has been done with 
highly satisfactory results. 

Mother problem was that of providing for expansion 
In the piping and this was done bv using annular steel 
discs welded at their outer and Inner edges, thus form 
lag un aeoordoon like construction which provided for 
free longitudinal movement This device Is operating 
successfully 

When the reciprocating engine hud been fully deveh 
oped, the first notnhle advance In economy wan the 
replacement several years ago of the reciprocating 
engine by Parsons* epoch making Invention the steam 
turbine 

The modern steam turbine, under similar conditions, 
Is about 40 per cent more efficient than the best recip¬ 
rocating engine, and the attainment of this degree of 


rangements are such that leakage, if it should wur, 
will be carried Into the statk a here U con do no harm 

At present mercury sells for about 80 cents a pound 
The boiler Installed In Hurl ford contains *10 000 ptundH 
of mercury, and Is design* d to give from memir\ and 
steam about 4100 kilowatts or nay to alsmt 7S pounds 
of mercury per kilowatt Rooctit e^ierimcnfM Indicate 
that In future design four i*«undH per kilowatt will lx 
sufficient 

During our visit to the plant Air Ferguson President 
of the Hartford Klectrh Utht (lompanv express* d 
himself as greatly impress* d with the performance of 
the new unit and went on to say 

‘‘Large ns Is the Item of fuel In the cost of making 
electricity, It Is only one Item and the fut t that electric 
power companies (.an look forward to making their 
coal go twice as far does not mean that electric light 
rates enn be cut in hHlf We figure the cost of * am tit 


circuits In the electric cables and similar causes. This 
condition usually takes place In one or more adjacent 
manholes. 

Recently a large gas main serving thousands of pis 
users was ruptured and at the same time a short cir¬ 
cuit occurred in a high voltage cable The explosion 
broke open the main the Ignited gas roaring up some 
r> feet into the nlr T lit heat whs so Intense that 
neither firemen nor gas repair men wen able to mu h 
within mam feet of the flame 'Hu broken pipe was 
fed with gas from ends It wns mnsldeiYd In¬ 

advisable to shut off the gas at the gas house becuuso 
the lives of mnnv hundreds of gas users would he 
endangered should their gas ImmerN turned on when 
service was renewed after repairs 

After the tire bad roared for considerable Mine a 
v* rj Interesting method of snuffing It out was adopted 
Holes were dug In the street one on each side of the 



Sckfmtk vUw arranged to show the variant elements of the mercury vapor and steam unit of 6000 horsepower, now operating as part of the plant of the Hart 

ford Kleetric Light Company 


gain has been the work of twenty years "It would 
*eem, M Mr Kmmet wtys, "that the Introduction of the 
mercury process would accomplish an even greater 
gain " The change from reciprocating engines to steam 
turbines necessitated complete redesign of the old sta¬ 
tions But, In applying the mercury process, it Is only 
necessary to replace tbs steam boiler In the large mod¬ 
ern plants by a mercury boiler which will give greatly 
increased output In the same space. In other words, 
there will be no general redesign of n station to obtain 
the benefit of the better economy and at the same time 
materially increase the output from the building As in 
nil great steps in advance, time will be required to 
develop and perfect this system-before it can be ex 
pected to reflect on the operating costs of the public 
utilities as a whole. 

Naturally the eueettou will arise as to whether 
the new process Involves danger from mercurial poison 
lag; either to the community or to the attendants In 
the first place, as previously stated, all joints are 
welded, so that it is impossible for mercury to escape 
except through accldcht, and In the second place ar 


In Hartford ut throe anti i kilowatt and of this fuel 
represent* onlj eight mill*- The rest of It 1* reprt 
seated by labor coats and M» heavy overhead net ossary 
for on electric power company to be In readiness 21 
hours a day to fumlMh i>ow»r and light, whether il Is 
called for or not. 

But as the ruercurv Wilier wines Into general usi 
und is perfected, we have < very reason to hope flint If 
will bring ft saving In tlu i»ower bill to the consumer 
for reason* of oar own pn>sperlty as well hs thnt of 
(he consumer With <oal and transportation as expen 
Hive as they now are, the m mufacturors of the Lantern 
seaboard states are at u distinct disadvantage compared 
to those further west wlure coal is nearer, tending 
to draw manufacturers awn from this field A lower¬ 
ing of the rates here would uld both the public utilities 
companies and the population generally " 

Extinguishing Ignited Gas Mains 

I N large titles where «let trie cables, gns main* and 
sewers are huddled together underground the gus 
mains sometimes become ignited due to leukage, short 


fire tnd as close to it ns was feasible When the 
larg* gas main was exjHmtd at lx>tli places, men w* re 
put to work to drill a hole about 1'^ Imh in diameter 
In the pipe at eat h place lloth holes were completed 
at ulHiut tlie same lime, uh each gang was swahronlzed 
with the other 

Ah soon us l*>lh holes were completed, n leather bag 
verv much like a child’s toy bulloon only folded up to 
look more like a cartridge, was Inserted Into etu h hold 
In the gas main One* Inserted In the gas main an ulr 
pump was connected fo emh biig and the hags pumjHMi 
up to a pressure of more than 80 pounds As the bags 
or balloons filled with nlr thej betum* hlggi r and con 
formed to I he shape of the main Tlie blggtr thev 
hecume the more thev restrhted the flow of gas uniII 
final!* the pis was shut off entire!* and Mu fire was 
snuffed out 

This tiuthod of "snuffling out nn ignited gas main Is 
saft It does not endanger peoph mnnetted to an ex 
t*nsl\e network of pipes Hnd minimise* the lnhrrup- 
Iton of service b> nffetling onlv the ms tion of gas main 

Involved 
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Placing the outer covering on the how of “Shenan¬ 
doah ” Note the netting against which the gas bags 
bear 



]T WTI U be admitted that credit In due the 
Unlitd SlahH \nv> for ItH courage in 
<»irivlnj, through the const rut I ion of a 
Zeppelin 1*0 of airship, at u time when 
faith In them fragilt construetlonn lind 
Iteen rudely shiikinby the trugh Iowa, with 
HrltiNh and Aiucrluin oillctrs aboard of a Hlnillui 
t\pe of all Ip, built In England fur the United Mates 
Saw the tvis was further dlscrtdited wlun the 
British Government dlsturded Its ulrsldp (let t ulto- 
gitlur, und offered It to any privutt interests that 
would tako over Its ships anti opt rule tluni turn 
hierclally Our Navy Dtpartment, reull/lng that noth 
Ing hud happened to prove that (lit theory of tin alt 
Midp was at fault w is not dlseouragtKl by this accident 
and the HiihKcqwnt a* Mon t*f tlie British Govemmuit 
I he Department believed that profiting by tin exptil 
ence and luuiniulated tetbnhal data of the past and 
by careful work in the disigning ofllce und in the test 
Ing loom it would bo posnlbh to build an airship of 
the largest sin that would stand up to Us work endure 
any of the stresses to width it would be exposed in 
servlie and would provide the Navy with n most Itn 
jHirtant addition to its scouting forces Thut the De¬ 
partment wiih not over-opllmistk 1ms lieen proved by 
tlu ctmsisuni ptrfnrinnnu of our tlrM llgld idraldp 
and tlie futility with width it has ls*on handled in h 
snrlts of long dtstaim trips that wire made daring 
tlu lath r part of 1023 

'Hu Munnndouh was designed by Commander 7 C 
Tlunsuker of the 4 unstruction Corps of the United 
Mates Navv Tlie design of the details tlio building 
of tlie mii li min parts of (he structure ami the lnslnlla 
tion of tlie power plant were done under the direction 
of < omnmndt r G C \V< sU rv clt of the < onstrtic Mon 
(oips of tin Nav) nt tlu \imd Mrvruft F aotorv Navv 
3urd Philadelphia Tlie erection of the ship took 
plate In tlu large liangai at Taikchurst Ntw Jersey 
under Commander It 1) Wtxcrhatiier also of tlie ('on 
strut lion Corps tif the Navv 

Tlu Midp Is of tlie usual cigar shape form with a 
< lrt alar < ions set tton She Is 080 fee t long and 79 feet 
In diHtnefer at her add set tlon The frame 1 m built up 
of (irtulur lings spuct d 12 find !) inches apart and 
rigidly tied togitlur hv IT longitudinals and the whole 
(rume uh Mms built up Ir maintained In its true form 
hv an elnlmruto nv utem of win diagonal bracing in 
the plane of cadi ling and in the planes of the rec¬ 
tangular panels formed hv the Intersc t tlon of the dr 
(uhn frame' members and the longitudinal inemliers 
Tlie above eonstittlMt the main stmctmnl frnme upon 
whlfh the rigidity of the ship ns a unit deiiemlA But 
liulf win lietwuii the midn frames are other frames 
of lighter section which are not provided wiih wire 
hrnclng also Intermediate with the main longitudinals 
are others of a Hglitcr section The panels formed by 
these Intermediates and t bo main longitudinals are 
also braced by spcondnrv wire diagonals at the outer 
surface There are IT of those main longitudinals and 
12 of tho iniormodlnte or secondnrv longitudinals, and 
hence the surface of tho finished ship when covered 


Our First Rigid Airship the "Shenandoah” 

The Design, Construction and Successful Trials of the Great 
Airship Built by the United States Navy 


with fabric, presents tho form of u polygon of 2T> sides 
Hie entire frame, us thus assembled, consists of 
duralumin struts and girders and wire tension mom 
bers Its weight, in spite of tlie vast size of the Btruc 
tore is onlv 1*3 tons tend there are no less than 3000 
shuts, big und little, employed 
DurulmnIn was developed for airplane and airship 
construction It Is a remarkable metal for nlthnugb 
Its Ki>e(lfi< gravity la onlv a little mor one-thlrd that 
of steel It has un elastic limit of around 8\000 pounds 
and un ultlmnte breaking strength of Vi,000 pounds 
The girders and stmts are all triangular set Hons, nnd 
they are imllt up of rolled longitudinal memlierg, hit 
tlced together witli special form, sheet-duralumin lattice 
pieces As we have said, tlie fabrication of tlie parts 
vv jim done at the league Island shojw where every tiling 
was built and the holes were drilled, preparatory to 
rivetting the frame at tlie Lukehuisl lmngur Tlie 
assembly and rlvettlng up of the sinnlkr parts was 
done at the Naval Aircraft Factory nnd the flnnl 
assemhly of the frnme Itself was done at Lakelmrst 
The greut ring frnmes were assembled In a floor jig 
In a horizontal posit ion and rivetted the wiring which 
holds tlie ling to slmjie being inserted and given tlie 
necessary tension to bring the ring to true form and 
hold It riffldH The assembly of the frame was started 
at the center of tlie length of the ship tlie longitndlnnls 
were rivetted in place and tiie diagonal wires inserted 
and dmwn up until over)thing was In propel allne- 
nunt und the wires given their proper tension The 



A cross section amidships showing the wiring which 
holds the circular frame to true form 


work wag carried on In equal portions toward the 
opposite ends, until the job was complete. Due to the 
careful preparatory work at the factory everything 
went together with great exactitude and the frame 
when finished was exactly tun to its designed shape 

The wiring consign of nhrd 
drawn steel wire of from 0 to 
II gage 12 nnd 13 gage, being 
used In some of the smaller 
work Instead of turn buckles 
the tension In the wires was 
wK-ured bv the use of end 
loops nnd a special tensioning 
device The maximum ten¬ 
sion used was 300 pound*. 

V rom our description* It 
will be seen that tlie main 
frames divide the ship long! 
tudlnailv Into sections which 
are 32 feet 9 Inches wide bv 
the full diameter, 79 feet, of 
the ship 

Each of these spaces ts oc¬ 
cupied by Its own gas hag 
which is made of goldbeater's 
skin n light strong material 
whhh ts impervious to gas. 

At tlie toji of the bag is an 


emape vuive operated by band through a light 
cable leading to the control tar, and at the bottom 
is on automatic release valve, which vents upwardly 
lo the top of the ship through a tube which passes 
between tlie hags The Inner surface of each frHine 
Ih covered with a network of No 13 wire whkh Ik 
fastened to tlie channels of the longitudinal member* 
and to the ring frumes The spaces In the wire mesh 
measure about 18 Inches, and Inside this mesh is un 
other netting of cord with a nine-inch mesh The out 
ward pressure of the gas In the bag la transmitted 
through this netting to the frame of the ship The 
outside of the “Shenandoah ’ Is covered with n skin of 
rubberized fubrh which is laid on In wide longitudinal 
strips tliHt are laced around the edges of the frame 
members Tlie longitudinal seams of this covering urc 
dosed with other strips which are cemented on After 
the covering was completed the whole surface was 
coated with cellulose acetate 

As will be seen from our cross sectional view of the 
whip taken amidships the lowest member of the outside 
of the ring is shorter than the others, and from Its end* 
there rise two inclined members which meet and form 
a dosed triangle From tlie apex of this frame, two 
girders extend to the sides of the ship and are eon 
nected to tlie nearest panel jKiints of the main frame 
These triangular frames are erected upon the ring 
frames and are connected together by longitudinal 
girders, the whole forming a stiff triangular construc¬ 
tion extending throughout the length of the ship A 
short dlstanrc below r the apex of the system, the side 
legs are connected by small transverse glrdera and 
upon the platform thus provided, at certain selected lo¬ 
cations, are carried the fuel tanks, which are hung In 
groups along the length of tills keel Water hallast 
tanks containing one ton of water each are placed In 
the same Htructurc The pull of the propellers Is ap¬ 
plied to the frume at the frnme panel points to which 
the power cars are attached The pull Is also trans¬ 
mitted by wiring carried from the motor cars to the 
frame 

The fuel is contulned In 40 tanks, each holding 113 
gallons, making u total load of 4120 gallons If It were 
desired to fuel up for a lengthv non-stop trip, 11 would 
lie possible to InHtall 78 tanks holding a total of 8834 
gallons. 

Tt will bo realized from the above description that 
the concentrated static loads of tlie fuel, and of the 
engines nnd the propulsive force of the latter, are 
concentrated at certain definite locations Hlong the 
080-foot length of the ship Tho heavy stresses result¬ 
ing from the action of the flns and tlie vertical nnd 
horizontal rudder, act immediately on the after or tail 
section of the frame 

Now It will he understood that the determination of 
these localized stresses, und the way In which they 
distribute themselves throughout the whole frame of 
the ship called for some very careful designing nnd 
with a view to t hecking up the calculations of the naval 
constructors, nn engineering board, composed of men 
outside of the Nuw was appointed hy the Navv De 
partment to make an Independent Investigation of the 
design Tt Ih gratifying to know thnt this board baa 
endorsed the design as being fully adequate and roll 
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uble. Teat* were made In the hangar with the gas 
lm#» completely Ailed, by applying loads at selected 
positions along the keel and recording the effects on 
the frame Then the loads were moored to other posl 
tions and the stresses noted. Also local tests were 
mude on various parts of the structure The rending 
of the atresscfl was done by the McCollum Peters 
carbon resistance strain gnges of the Huronu of Stand 
nrds These 'shop tests’' have been supplemented by 
strain gage tests taken during the 
various flights of the “Shenandoah’' 
during the past autumn Although 
the maximum working stress, ns tfll* 
dilated w as 9000 pounds i>er stjunre 
Inch, the strain gage reading shows that 
the maximum stress when tin* ship 
was In flight was 8000 pounds jmr 
square Inch 

In designing the “Shenandoah 
many minor factors wen sneritked to 
safety and reliuhllttv In other words, 
the “Shenandoah,’ relatively to pre¬ 
vious ulrshiiMsi, Is of unusually strong 
construction Fmm the data souired 
In active service our naval constructors 
will be In a position to develop a ship 
which will lie faster wl/l possess fl 
larger radius of action , will be lighter 
will ennv a bigger load, and at the 
mum (line will be sufe and r<liable 
Ttu weight of the 4 Shenandoah at 
present Is « tons of which the useful 
lift Is lietwetn 12 and IS tons Her 
maximum speed Is about 65 miles per 
hour 

In a recent article describing the 
flight of the “Shenandoah over Now 
York (’Its the writer dwelt upon the 
buiuty of the ship and the perfect con 
trol width wa-t evident in her various 
maneuvers To ghe an adequate Ira 
prmdon of the majesty of such a great 
airship us this one must \lew It at 
dose range, und this can hest be done by a visit to 
the great hangar In wbl< h she Is housed at Lnkehurst, 
New Jersey The hangar width was built some three 
years ago, towers In the center of a It vet plain which 
1ms lieen cleured for the purpose In the forests of New 
Tersey Here evervthing is on the grand whIo The 
hangar measures 952 fett over all and 348 feet wide, 
and has a total height to the top of the roof of 201 
feet The Inside dimensions ore 803 Vj feet bv 258 feet 
with a clear height of 172 feet and 
within this vnst space there is an 
abundance of room to house Hide l>\ 
side two dirigibles of far greater size 
than the “Shenandoah ” and still have 
all the room needed to handle them 
Running the full length of the hnngar 
Ik a series of steel tracks, which ex 
tend for out Into the fhld almud 
These are provided with electric trol 
levs to which the ship can be attached 
by cables and thereby be secun ly 
drawn Into the hangar The building 
is closed by two vast sliding doors 
each of which weighs 1300 tons They 
withdraw transversely upon steel tracks 
and ure operated by electric motors. 

Ry the courtesy of Captain Mc- 
< rary, who Is In command at Lake- 
hurst, the writer made a thorough In 
speetton of the pilot car, from which 
the ship Is navigated und of the In 
terior of the ship Itself Our colored 
cover and one of the accompanying 
photographs show the Interior of this 
tar looking forward. In common with 
all the motor cars, It Is built of alum! 
num and around the front and sides 
are large windows affording a wide 
range of vision The car in about 20 
feet long with a clenr Inside height of 
about 8Vi feet The lettered photo¬ 
graph with Its caption will make clear 
the |>oaltion of the various instruments 
und thtlr use. The navigation of the “Shenandoah Is 
In many respects similar to tlmt of sea navigation 
She Is steered In a horizontal plane by the wheel at the 
front, and In u vertical plane by the wheel shown to 
the left The pilot fn front has tx compass l*»fore him 
and In front of the wheel controlling the elevation are 
two inclinometers To the right Is u chart table with 
a five-inch compass recessed below the hoard Tltere 
are tostrnments for showing the sliced of the slilp a 
telegraph dial for engine control, a barograph, altim¬ 


eters, and n gns pressure indicator To the left near 
the celling are the terminals of win rojtes leading to 
the valves for venting the gas when It Is necessary 
“Shcnnndouh* Is driven by six fl-cvllmbr engines 
contained In six separate c irs, of vvhhb flu pilot air 
Is the largest The engines are IdentUal and each <an 
develop 300 horsepowu at 3000 feet The pilot car Ik 
hung below tilt (enter of the slilp forward Vim ft of 
tills are two wing cars, imh with its own cnglm and 



A Altimeter 12(H) 0 ft B Alt/mc 30 000 (t C Our [manure nlftrm D Pitrh indicator 
E G*a tempenalure (hormoimUrr F lncllnotneU?rH 4C 15 10 with elevator control wheel lmlow 

G Varlonwinr II Bracket for harrumph J Air Unci K (nmitniu 7U, Inch*** L Air 

Indicator M Turn Indicator N VariomoUr P Engine control tcli-irraph dial Ri Com 

ptua 6 Incho* below chart table S Than table T Stccnnur wh* I contn 111 n if rudder V t Alr- 

m |,c-< -<1 mdUntor 

The control car from which ‘Shenandoah" is navigated 


nothing between them nnd the ground but a thin piece 
of silk and several thousand feet of the atmosphere 
Walking down the gangway one sees the framework 
of the ked Ik low and the vnst arms of the circular 
frames curving around to mott 70 feet above Ills bend 
()nl\ tin lowt r third of this fraimwurk Is visible the 
m< rliead view bdng nlistmded b\ fh* bottom of the 
gas bags with wbkli the Interior 1m tilled 

Aliout the middle of ill* ship on* finds the crews 
quart* rs so called, for at the time of 
tla writers dsli th*\ w*r* purely of h 
tuuiHiraiv nutur* Outside of tlu 
hmmno* k and a lienoh or two of light 
const nation there was little In the way 
of n<commodntton to bt se*n It Is 
Intend*d how*ver to devise nnd fit 
hunks of \c r\ light constnu tion and 
milk* otlier piovIsloiiH for comfort dur 
Ing extended * raises The control of 
the altitude of tla ship In secured b\ 
adjusting the quantity of gas In tla 
bags (o the total weight As the fuel 
Is consumed and tin weight decreased 
gas must lie vmtod oi th< ship will 
rise Klmllnrh wlan a d* scent Is to 
1 h made to the ground gas must )>e 
vented again Tin control of the gas 
hag Is nsKodntcd with the control of 
tin eleuitoiH and In this Joint mums 
It 1 m possible to hold the ship at any 
desh* d d* vat Ion 1 la Shtmindoah 
i ai ri* s a * rew of 22 TIui* ar* nln* 
olllcers in* haling tla < ommnndlng 
Ollfi i r Captain Mctiurv the b vs u 
live Ufllf * r the NavIgatlon Officer 
thre* YVat* h Olllcers, the thief Lngi 
ne* r and his assistant, and a Radio 
Officer 


abaft of these and uhout >» feet out fiom the cuiler 
line of tin ship ar* two oilar wing tars whlh astern 
on the ttni*r lint Is da sixth *>ir lhe tars of Hie 
forward pair me plat ed ifxait 46 fes t apart and those 
of the we< olid pair alxiut 70 feet npnit This staggered 
arrangeroint s*r\*s to dlstillml* tin stit sstw and avoid 
Inierf* r* n<s h h\ I lie wash from the projxlhrs 
(limbing up a vertical ladd* r from tla pilot car one 
readies tin Insld* of Ha ship landing upon a light 



The ground crew guiding the whip Into the hangar after her return from St Louih 


104mh plrtnk foot wav width runs tin whole hngtli 
aim* die keel St*p off this platform or slip from It 
and If one were not go fm lunate ns to laud ujMin some 
member of the which spioed frame lie would keep 
going until he reached moth* r earth for ther* h noth 
mg to stop him but the thin rubberized fabrb of the 
outer eoviring Hence tin writer felt ennsldernhle 
respect for the crew who ar* suffii tenth expert to climb 
Into und out of and sle*p for their “four hours off 
In a hammock swmng between two uprights, with 


The Auxiliary Language 

W b Irani much about tla d*slrahll- 
it\ of s* (citing an auxiliary or 
Hvntli* 11* language for International 
us*. In sduue t* < hnology minim ret radios oimmmlcn* 
lion (to Sin h a languag* will nevei Ik wleclcd or 
d* t* riulm d i \en h\ auihonlv If w* uso tlmse w*»rds 
In au arhltrarv s*ns* It will rather Ijc discovered 
that Ik It will he dug out of the linguistic mines of the 
(hthhntiil world rids procedure was seemingly fol 
tovvfsl h\ it gioup *d linguists and siKslalists who met 
In Paris in 1907 3’liey put tin riM»t w*uds of numenms 
ideas ii] h * tv tin wall a* it wire In paralkl columns In 
PngMsh I'ren* h Spanish Italian (.ei 
limn l)ut*h (tc, and then ntru*k the 
gnatist common divisor so to s(>eak 
Tims they urrlvml nt maximum Inter 
nationality and nmwquem naturalnew* 
hut governcsl alvvnvs In strict regu 
laritv and fadlitv TlKlr fundamental 
prluclplt was enunilatid h^ Professor 
Olio |<s|Mrnen ii wtII known philologist 

of (ojHnhagtn who Hiiid 'Tliat in 
tirnatbuial language Is b*“*t which Is 
eiish st for tin gr* atest nmulier of 
men’ ( Tn Interna* Iona llnguo tsas 
la maxim luma qua esa* maxim fm tin 
|x>i hi muxltn granda nomhro dl hoiul ) 

L he *U v elormu nt of th« language 
which Is known as hlo (pronounted 
is doll) has Iks n uirrlisl on In like 
manner lo otlar c*mmdttis*K some of 
width ar* still *ngagtd In Mi* (ask 
h\*i\ r*a)t wmil or elmant chosen is 
voted u|M»n lo tla immlxis of the com 
mlitis In vai lous parts of the world 
xudi in live *ollahorutlon Is Just what 
is needed to Instir* the roqidulP neu 
trail!\ a* * m m \ und * \pressl\*n* ss 
Ih* iisiiltani languag* wlilih Is v*rv 
Ik\ibl* Is phmiHh and euphonious It 
sounds 'wan* thing Ilk* Spanish oi 
Kalian Thing frm from unv * \i*cp- 
tlons or Irr* gularltk k It is ohvfinish 
*as\ to learn It is lnd***l under 
standahfi almost at first sight pHr 
tluilarh bv unv on* having thi least 
unv Horn in* * language IVanslaf finis 
works by llenri Rergson and 1 instdn 
Imv* it is said he*n smcessfulh tarrfid nut thus 
showing the ahllltv of the language to r*Hi>on<l to lutri 
*iit* thought In Hplte of Its slmplfitiv th* languagr 
Is said to b* ko perfectly logfial that It Is free fruin 
all amhlgultv W\t we mav hear of Vimrlcan radio 
amateurs (smuminfiatlng In a (sitmuon tongtie bv wire¬ 
less across the Atlantic with radio fans tn l ranee 
ltd glum, Hollund Denmark, S\\lt7trhuid etc 


know 1* (L*. of 
fiom (llllfi uli 
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The Two Fluid Engine 

D P Is acknowledged that the graut lurlx>-**lettT)( 
]M»Her station* of tlie country have carried 
the dcvtfnpmcnt of the steam engine to a 
hither levd of economy tliun bus Ikn n uny 
when HttiilnM) nt JcHHf on a large minim rtlal scale 
The morion steam turtdne us cmploveri in tiie big 
powtr stations is said bv Dr Einnu I of the General 
Electric Company to l>e 4<> pei cent more efficient than 
the heat n*clpr<N at lng engim^s This is accepted as the 
high water mark of present strain-engine practice 
In view of the excellence of this performance it must 
he admitted that the results which have been attained 
at the Hartford Electric light Company with a com 
Pined n»or<ur\ \npor and sleam unit width they have 
recently Intorpomtol as pnrt of their turbo-electrie 
plant are very startling It Is offidnllv announced that 
as the result of several months operation the coal hill 
ho far as this unit Is concerned has lx*en reduced h\ ^2 
per cent Tills economy Is attributed to the high tern 
Iieruluro at which mercury bulls and the eorrestHind 
Ingly large amount of hint whleh Is available first for 
the oi»erut1on of a rnemii \ vtqxir turbine and then for 
I lie ojierulimi by tlie exhaust from this turbine, of a 
complete steam turbine unit N<it «»nly does the mercury 
vapor Hcrvt to operate an IKOtkkllnwuM gt iterator hut 
there Is splltc lent heat left In tin exhaust for the opera 
tlon of a stuimchlvcn 2200 kilowatt gemrntor 

How far the new svstim tnn 1 h applied to the exist 
Ing jm>w< r stations of the world can onl\ !h conjectured 
If the unit ut Hartford continues to show the remark 
uhl' economy which bus so far Insn records! It Is only 
a (mention of time whin thin will Is a diuutnd for Its 
wider use This raises the question of the supple of 
mori ur\ and In this oonmstion Dr Kimnet reminds 
us that slnu In the adoption of eloetrU welding he 
has swceeded In making Ids boiler and turbine per 
fectly vujxir tight then can In* no loss of mercury and 
a plant onu supplied with its quota will require pmc 
ticuliy no replenislunent 

It would ms m furthermore*, that, b\ the substitution 
of electric welellng for piuked joints the danger of 
mere utIh! |M>lsonlng has also 1mm n eliminated It Is 
suft to say that lhi* users of l*>\\er the world e»\er will 
wateh the furtlur divelopinmt of this apparently 
i|hm1i making Invention with the very closest attention 
In eotie luslon It must la re mends re d thut in spite of 
tlie posit!\e n suits thus far ohtulncel lx>tli the General 
Electric Company und its Inventor consider that the 
Hartford unit is still somewhat in the experimental 
stage Tliev pridlet that with (lie use of higher pres 
sures and a imreury turbine of improves! design It will 
be possible to obtain even better results with a smaller 
(barge of mercury 

Oil Fuel as a Life Saver 

lib prlnmrv advantages of oil firing on shll*— 
Its lUanllness saving of hunker space and 
the great reduction In the lirernom force* are 
well understood hut besides these there are 
numv other advantages of a minor character whleh In 
the aggngate are of no little InqKirtanee This fact 
was brought out In a texture recentlv dillvered In Lon 
don lx fore the Institution of Mechanical Engineers be 
Mr Westrott Abell wlmn in sjKuklng of the question 
of hull sub-division he pointed out that in an olhbum 
lug ship or a motor whip the Inner walls of the oil 
hunkers extending parullel with the side of the ship 
und huy about fifteen fe*et from the side, actually 
form un Inner skin Im*1ow the waterline Not <»nh so 
but the space thus formed which extends for a consld 
eralde length of the vessel umldsldiis, Is sub-dlvleled by 
transverse bulkheads spaced Hbout twenty feet apart 
longitudinally Obvlouslv since nil this work mnst 
r»ee*essnrll\ l>e made watertight the xafetv of the ship 
Is nmterhilh Increased 

Another advantage Is re luted to the provision of 
iqteulauH from Ixriler *'wnn to holler room, which have 
to l»e made in tlie transverse bulkheads of the ship to 


illow of ceumnunle utlou In the oil driven ship these 
openings can tx* made comparatively high up in the 
bulkheads, whereas In roak fired ships they must be 
down level with the boiler room floor In some coal 
burning ships, it Is true, in Which special attention has 
been given to safety, the bulkhead openings have been 
placed above the waterline, hut such cases have been 
rare Watertight doors, moreover, whether they are 
operated by bund or by power, are more likely to work 
effectively In the clean Ixdler roonm of an eiibdrivea 
ship than in a coal fired vessel where there is neces¬ 
sarily n considerable amount of dirt and dust Finally, 
in case of fire, oil fuel, being distinguished from coal 
bv the fHCt that there are no Interstices in the oil, has 
the advantage that firc-extlngulshlng apparatus can 
work to much greater advantage 

Mr Hoover on the American Merchant Marine 

D N the opinion of the Secretary of (Commerce, it 
is slmplv u truism to sav that we must have 
an American overseas marine Apart from 
the Impulse of fine sentiment and national 
pride whleh renders a great trudlng nation desirous of 
maintaining Its flag upon the seven sens we need ships 
of our e>w*n for the protection of our foreign trade for 
1 he expansion of mir export on sound lines and as an 
auxiliary to our nutional defense Munv of us huve not 
forgotten that when President Kcwmeveit sent our fleet 
around the world It had to deixmcl upon foreign ImiI 
toms to e irrv the necessary coni for re fueling 
Our international trade Is one of the ve rv foundations 
of the American standards of living for our dally com 
foi t depends upon the Inqiortatlon of those things which 
we canned ourselves produce Among these are such 
commodities as rubber, colTee sugar tin to say nothing 
of a sextre of eithers Mr Hoover lniints out that, In the 
main tlie amount of these commodities which we can 
import will depend ujmn the amount we can export 
If we are to have seeure export nurkets wc must 
have a certain amount of American-controlled ship 
ping In order to proteet us against combinations In 
rates which would prejudice our goods In competitive 
markets We arc told that, since the war the facility 
of the world at largo In creating combinations In re¬ 
straint of trude bus been growing hv leaps and bounds, 
und although we endeavor to curb these acilv Hies within 
our own borders naturally we cannot do so abroad 
There are In find, ninny commodities upon which we 
are dependent hv Import from foreign lands, where 
combinations exist for control of the price of those 
commodities These unfavorable conditions do not 
cease ut the seaport—they are verv common In the 
shipping world Our wheat, for Instance, is sold In the 
world market in competition with that of other eotm 
tries, and a fumiers return on wheat In fundamentally 
the price whleh he receive* ut Liverpool, less the coat 
of transportation and handling Therefor®, it is aa 
Important to him to be guaranteed reasonable rates of 
sea transportation us it is on freight curried by land. 
Now, the real security amid these conditions lie* In 
our poswsslng an adequate American-owned merchant 
murine The expansion of our foreign trade will de¬ 
pend largely upon the assurance of dependable trans¬ 
portation If our manufacturers are to be assured of 
prompt delivery our ships must sail regularly week by 
week, Hnd our merchant? and manufacturers must 
know that, when they have established a market tor 
their goods in foreign land*, absolutely regular trans¬ 
portation will be assured to them for a period of years 
to come In other words, they must not be left dft- 
pendlng upon the hazards of foreign ships, working 
In combination with foreign merchants and com¬ 
pel Hors 

So looking at the matter in a broad sen#*, the 
American people desire to establish a Merchant Marine 
(hat will adequately protect their commerce What 
they wish for Is a regular ferry like service of boat* 
of the mixed-cargo liner type, with moderate passenger 
accommodations, running on the great trade routes of 


the world and carrying at least 50 per cent of our 
foreign trade Today, outside of oil, we are carrying 
less than 20 per cent 

The Unity of MathemaUct 

D S TEACHING more than in any other pro¬ 
fession there Is temptation to fall Into a 
rut bound conservatism. The inherently self 
i perpetuating character of this profession Is 
responsible for the conservatism in question. Doctors, 
to be sure, get their training from their predecessors, 
but when they get out Into their profession, they And 
the technique of practice so different from that of the 
class-room that there is every opportunity for them to 
keep their faces forward But the teacher of this gen¬ 
eration Is the Btudent of last generation, and when, a* 
teacher, he deals with his students, he finds himself 
in exactly the same situation that his former teacher 
occupied in dealing with him He may meet this In a 
manner highly inspirational, but only occasionally may 
we expect to find him developing sufficient initiative to 
question the fundamentals and to wonder whether the 
manner In which his subject was taught to him Is, 
after all, the one-and-onlv God given way to teach it 
In the face of tbU general observation It U gratify 
Ing to survey the collegiate field and to realize that In 
most departments of instruction the past two decade* 
have seen more or less complete overturns of old prao 
tlee C lassicttl languages as well as modern English 
and hlstorv an well as physics and chemistry—ail these 
are In Ing taught in a fashion quite foreign to, and 
unqmwtlonablv better than, that of no earlier genera 
Hon And at (lie moment, the teaching of collegiate 
mathematics, In width the Iron rule of tradition date* 
further bock than In onv other branch of Instruction 
is undergoing a similar transformation 

Since mathematical knowledge became sufficient to 
bupiK»rt such a partitioning, mathematics has been 
carefully fenced off Into algebra, trigonometry analytic 
geomelrv and calculus. Under the plan of study thus 
Imposed, the student can form no conception of the 
character and jxiwdbMitles of modern mathematics, nor 
the relations of I he several branches as parts of a 
unified whole, until he has taken several successive 
courses covering, at best, two and a half ye«rs Unless 
he be a student of exceptional Insight he will In fact 
master the technique of these separate course*, without 
ever realizing that fundamentally they all deal with 
the same thing He cannot get, early enough, the ele¬ 
mentary working knowledge of mathematical analysis. 
Including the differential and Integral calculus, which 
he needs so badly In his other work He mu*t study 
nyiny subjects apart from their application In other 
fields, thus missing their full significance and gaining 
little facility in drawing upon one subject for help in 
another 

Suppose that h carpenter's apprentice were obliged 
to drive nails bv shooting them from a shot-gun, and 
were obliged to master this technique as a prerequisite 
to being introduced to the more effective tool, the 
hammer? Absurd, of course, but not one whit more 
absurd than what is done In collegiate algebra and 
analytic geometry classes today The tools of the col 
cuius, simpler and more easily mastered than the 
roundabout methods of algebra and analytic*, are de¬ 
liberately withheld The student is obliged to master 
a complex technique which he is later to discard com 
pletely* tor two years he is obliged to attain his results 
la the roundabout fashion prescribed by that technique 
This Is exactly as sensible as telling the prospective 
carpenter that hammer and nails are fundamentally 
different tools, and that he must meet and master them 
separately Algebra, analytic* and calculus are not 
inherently separate subjects, they are all one, and 
should be so taught, 

Of recent years there hue been a notable trend to¬ 
ward the reintegration of the mathematical field of 
instruction, and the presentation of the subject In o 
single continuous course, which naturally revolve* en* 
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tlrtly around the concept of the function—the one 
thing common to all mathematical analysis One takes 
up the study of a certain type of function tmo pursues 
It to Its end without interruption The work is e lusal 
fled according to the material, rather than according 
to the tool It 1 b Interesting to know that one can 
whittle with G sere*-driver, If one hnve no other tool, 
but If one have the proper tool, the possibilities of the 
Improper one are not worth much examination In 
the mathematical as In the mechanical case, there ia no 
valid objection to the early of the proper tool 
But however we present the subject uc moat have 
texts, and the texts which have been available Ln unified 
mathematics have been a pretty sud lot They have 
been aad In their choice of material, Had ln its order 
of presentation, and especially sad In the degree to 
uhlch they have made It appear that they were dlf 
ferent simply as a matter of faddlnin, for the sake 
of being different We have In fail been so disgusted 
nltk them that we have often seriously considered the 
notion of writing, ourselves, a text In unified mathe¬ 
matics as, according to our lights, It ought to be 
written 

Prof Prank L. Griffon, of Heed College Portland, 
Ore, has made It unnecessary for us to harbor this 
Idea any longer What we lmd ln mind, ho has done 
Ills “Introduction to Mathematical Analysis' published 
last fall, hits the mark squarely *rom his Introduc¬ 
tory chapters presenting the basic Ideas of the function, 
the rate and tlie limit, right through to the end, he 
gives a thoroughly sound and logical text In the mathe¬ 
matics of the function—free from frills free from fads 
and fancies, and in just fho right order If we had 
our way, every teacher of mathematics would lx 
obliged to read this book, and every person with re¬ 
sponsibility for the laying out of mathematical Insinua¬ 
tion In any of our colleges would be obliged to read 
a chapter from It every morning before breakfast. 

The Hydrographic Office and the Politicians 

D UB politicians In Washington are trying to get 
that admirable Institution, the Hydrographic 
Office away from the Navj and Info their 
own control. If Ihev sueveed, the result will 
lie a grentlv lowered ctHclem > for a greatly Increased 
expense and—an added number of comfortable berths 
to be dispensed among the faithful 
This i« the third time, ln the past fifteen yearn, tbnt 
on assault of this character has been made und for 
the thlftl time the Seixwmic American, after a very 
careful and thoughtful investigation of the question, 
goes on record as moat strongly opposed to the pro¬ 
posed change A movement which Is excellent in Itself 
such for Instance as the present consolidation of bureaus 
and departments in Washington, may be pushed too 
far, and we believe this proposed transfer of the Hydro¬ 
graphic Office is a very clear case in point 
The Hydrographic Office is a branch of our naval 
activities which, for nearly a century past, has been 
producing charts, pamphlets and nautical literature for 
the guidance of navigators, both ln the Navy and ln 
the Merchant Marine. That lUi work Is Indispensable 
to the Navy goes without saying, and if the office, or 
rather the duties of the office, were transferred to the 
Coast and Geodetic Survey, as is proposed, the work 
would have to be carried on by the Navy Just as It Is 
now, If only to furnish Its ships with absolutely reliable 
information os to currents, tides, winds, soundings, 
reefs, etc Henoo, the transfer would be a direct dupli¬ 
cation of work 

Not only has the Navy, for a, century past, been pro¬ 
viding Its own ships with this -Information, but it has 
been cooperating very closely with the American 
Mer chan t Marine, the captains of whose ships regularly 
furnish the Hydrographic Office with reports of the 
location of wrecks, derelicts, Ice, and any other In 
formation affecting charts or sailing directions. That 
this cooperation has been complete end effective is 
shown by tbs fact that the Merchants Association of 


New Verk during I in lu^t hsnuiiII of tin pollrlilnns 
passed a scries of resolutions requesting that Its ltnunl 
of Directors strongly opp*>M nnj legislation designed 
to have the Hvdnogrnphh u/ttce transferred tn tI k I>e- 
purtuunt of < onmxitt \nd they also nuuh wluit to 
our thinking Is u im>s( sensible and obvious reeom 
mend it Ion that If ctonoim Is being sought Instuul of 
tht llv drographle Offite l» lug taken o\u h\ tin (oust 
and Geode tie Survey tin work of tin f’misi und t e<w 
detlc Survey should Ik Jmnr|Hirnied among tin UuIIlm 
of the Hydrographic otfiet 

For a long term of years pre< ending tin Spanish Hnr, 
the work of eonsj survey was done b\ naval olHnrs, 
but during tin war Mu v were enlled awuv flu work 
whh tHkeu ii|) In landsmen and tin politicians took 
care that It was mur Ktui-iiul to tlu Nuw l |»on the 
transfer uppmpj Intlons fm (’oast Survey were* trebled 
and today they stand at Hydrographic X JO" 000 (suist 
und Geodetic, 1UV17 i 

Ah to the IIvdr*>gr iplih Office at present tht work 
Is in the hands of nun whose dutloH take them tn every 
part of the world, to fur distant hurlmrs to n mote 
|M>rts and at times to routes of sea travel width are 
removed frean Uie main highways of the orcein Their 
Duval duties (»IJ Mam Mari and the work Mjpv do for 
tin* Hydrographic servlc e i osi s not a cent of Mu nation w 
mom > There Is no ImmIv of men that could hope to do 
ll so well or nt himIi llUU e\|*nsc 

But lit uh t ike n look m the otlur great nunltinu 
nations of the world Ilnw do tin v manage tlulr 
uffalrs In respect to h\dr*viaphh work? They do It 
exactly as it li in been done and In being done hv the 
United States Nim In ion < use Mo Hj drogmphh 
service In curried on by tlu naval otThois of the re- 
nikhMvo naval wry Ins l hey all maintain lijdm 
gruphle offices an vital parts of Mull Nuw Dopnrt 
inentH mid In all naval countries except our own and 
Portugal the* charts both of their own coasts and of 
foreign wmtera are made hv tlie officers of the reM>ec 
tive navies Tn our mvn emmlrv nur roustul charts are 
mude bv the non m ngofng forexs of our fW**t and 
Geodetic Suryey and although our Hydrographic Office 
makes and publishes some 7J00 charts of foreign 
waters it is horred hit hnr from wakitifj ar/rifj/* m its 
owti tenters tan you siirpiss this fm absurdity ' 

Dio JIv drographle Office Is In eomjtftcnt hands nml 
with a moderate Mtuff of 4dl officers anel men stationed 
at 16 different jHirts and on the high seas It does its 
vyork with rcmnrkuhh efikutuy The f^nst and Ge*o- 
deth Surven employs oy« r twice that number of civil 
Inns if the < oust Sui\e \ wen restored to the Nuw 
the Nayv will h II \ou Mini it could do both Mu liydro- 
grHphie and consl surve \ wc tk with a minimum of men 
and do It fm a mire fruition of the present eost 

A Problem ui Fit hum Filled Airships 

SSSS1HH man who hret designs a condenser for 
Uj receive ling the water from the exhaust of 

airship engine's, that is so light as to Inyolve 
BMW hut a small aildtilon to the load carried b> 
the ship will make a viiluihlo eontritadlon to tlu sue 
etss of helium gas hh Mk medium of sustcntatlon 
As everyone knows tlu operation of an airship In 
volves a continual loss of the pm whether 11 !>e hydro- 
gen e»r helium Hils Is dm to the fact that the eon 
sumption of fuel by the engines causes a diminution 
in the total weight of the ship with Mu result thu H 
tends to rise aboye the level at which the pilot wishes 
to navigate To counters t this u corresponding amount 
of gas must be allowed to escape 
Now the obvious method of restoring the balance 
without the present dlmhurge of g«s would he either 
to take weight aboard during flight which Is Impossible 
or to find some means within tho ship Itself bv which 
the change in Its weight < an be prevented It has been 
recognized that If tho water in the exhaust from the 
englnea could be recover* d a long step would be taken 
In the solution of the problem and much inventive 
ability has been directed to the invention of a means 


by which these guse s. * m ccmcUnscd and the weight 
of the water thus recovered retained as part of the 
ballast of thi ship 

The problem df course is not so «e rloiis Jn it hydre/- 
gen filled ship, bee a use of llie comparative cheitpne ss of 
that g jh hut when we mint to consider lie Hum which 
costs at present alsuit $30 (sr thousand feet H can be 
sesn that the continual ye.ntlng of the gas must repre 1 - 
sent ft verv large* item of exjvense In the ojterntittn of 
^ut h a ship oh “Shtnundoah ' 



The Automobile in the Test Tube 

1\1IM At'TION Is not for the resenreli engl 
n»s r Tlw moment he lX 4 Come*H Hutlsfied lw* 
cniMCK to work lonumh the' more dis- 
Hiitlslled ho 1 m with things as he finds them 
tla Ih tter the Job he Is going to turn out A critical 
l>esMlmlfitk hut withal, a Mm* appraiser of relative 
values, this rtseartli person who only too often lscallPd 
In cm u problem at the eleventh hour bv the worried 
Inelusirluliflt to nave a verv sick product 

Now the modern automobile Is by no means a skk 


product * nr from It the automobile 1 m a great coin 
me n I il success It bus Istome an ivervdaj msresslty 
as well as a means of enjoy mint And because of Its 
i normmiN jmpularlty the public Ii ih come to ueeept the 
present dnv nutomohllc ns n hlghJv developed finished 
v irliiullv unimprovable plecs c>f mecluitilMtu True 
Marc might he urtain refinements and even radical 
changes In certain features, sue ti as the truffle trons 
mission the four wheel l>r ikes Mil balloon tires and 
so cm but so far ns the basic design of the automobile 
Is concerned It 1ms been t on si d* red as solid as the 
Kcm k of (ilhraUar 

Somehow or other tht rescan h engine* r has been 
given an opiMirfunlfv to place the modern automobile 
in n test I nix figuratively speaking In analyzing the 
mutter Mil resmich engine*r Ins intuit nurntruus dls 
eoyuleH kor one thing, he has taken up the features 
of the modem automobile nm t»\ one and determined 
whether thev were fundamenlallv cornsrt or merelj 
hised on custom That promlure has liesn the ojanlng 
weslge Just as It Is In any research work Doing the 
same thing ln the siuim old way \<ur nfter ve*ar does 
not meet with tho research engineers docile aerpd 
esernee 

Then too the rerenreh engineer lins tried a little 
chemistry on the automobile ITe Inn studied wlmt 
ictmillv takes place in the automobile englnt cylinder 
uml Ins learned that there nre two dlstlru t kinds of 
( xploslons—one a violent detonitjoii which tannot la 
harnessed and which is therefore umUslrahlo because 
It producs.s i * kntK’k* the otlu i a gradual expansion 
wlile li Is harnessed and remwiod Into driving i>ovver 
Chemistry lmw mIiowui the Way to eliminate the ‘knock 
of Mie* violent explosion In the form of a (eniHpoonftil 
of 1 dopt for each gallon of gasoline used “Doped’ 
fuel It Is said will jh rmlt the use of higher mm 
previous In aufomeddle Mvlm s md higher mniprett 
slons In turn will result In smaller engines for a given 
power Chemistr\, too has lK*en applied to the gurban 
deiMJslts in cylinders Tlie real nature of carlxm has 
lssn determined and now we are nleout to hnve n car 
bon remover which renllv runovts carbon 

Tlie mechanical side of Ihe automobile has betn 
studied revealing miuh that is im^rely a matter of 
custom The Mireo-specd gear shift alone Is a challenge 
tc» the researeh man, and ho has promised to answer 
In due course The cooling of automobile engines bv 
means of water Jackets and radiators Ih another feature 
which the researeh man refunes tn accept ns a fundn 
mental, nnd already he has worked emt Ingenious ways 
and means of welding repper rlldMinn to caet iron 
t v lindens for efficient air cooling operation—doing one 
of Mioge things that <an t Ik* done 

Tlie automobile Is ln the test tube Shortly we may 
expect hM 11 more startling development** Mmn those 
already displayed to an apprcslatlve public Ixeausc the 
researeh engineer Is on the Job 
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Our Psychic Investigation Advances 

We Find a Medium Whom We Cannot Characterize as a Con¬ 
scious Fraud 

By J Malcolm Bird, Secretary to the Committee of Judges 



The medium, as tied for the third Hitting by 
Houdini From these bonds no encmpe was po« 
»ib!e Note seal between chair and baseboard 


' 1M) PK< ORAKO Is un Italian youth of 24 
a nuMve of Naples nnd fm several jenrs 
a resident of New \ork In both cities 
he has eulcwed tilt patronage of Hr An 
selmo \mhlo who was phvstrlun and 

- friend to husapla Pulladlno the medium 

1 Miring Jar last Illness Pulladlno promlstd to return 
to Dr \ii( hlo 

Having incidentally discovered in Mno what he took 
to Ih niodluiidsth (Mmers Dr Vcccltio took charge of 
him with the left it of developing him to a point where 
Kusaplu could us* him 'Hu nsult mn liest Ih Indl 
cated by an oiidlnt of a tvphul sitting with Mno In 
this It In ohvioush lonvcnhnL to N{Hak un though all 
tlmt on in s wm (ohmlcd to he genuine 

Mno Is < lot hi d in garmi ills w hh h him In* n sc an lied 
and tied Intn a (hull with tla Idea of making It un 
possible for him to gel etTutlu frendom of hands oi 
leg* In the uihlmt half a mu d or so from him In 
plan d a tahli or another < hall with bells t iniibourinos, 
tiumpet nit A falnl red light In In tin room Aftt r 
a shorl time smulng is heard, fallowed by a whispered 
\oIm In Neapolitan dlnlut Pulladlno s sole mode of 
n|hsh h The sitting consist h in good pall of oinuisn 
thm Im hutn PnMmliiin and the doctni who mmshitis 
whin there are I ngdlsh speaking sitter occasional!' 
othtr controls slip In far u few words On the pin steal 
side all the apparatus is fuxlv used und In addition 
theie are laps and hand e lappings Most of this comes 
In re spoils* to direct reHpie«ti from Dr Net (hlo but n 
good proportion is sj>ontane*ous Sometimes there Is an 

attempt at umledull/atlon of bands or production of 
ch topliisui oaishit iin < aldni t Pulladlno promises 
ewrvthlng In the p*\c hie mining with the utmost reek 
lessness so tlml even the doctor elms not take her 
mrlouslv here 

At Ihe end the eondltion In which the bonds are 
found Is highlv \arlubh Omi tlu\ were cut Into 
fragments ami piled In n comer with the medium quite 
free whereniKtn Mno liming hern we an heel Di 
\eechlo prnnouracd the eleinonstiatlon as his most 
marvelous u hie \e meat the implication Is Ing that he 
had been freed psvehhallv rsuuUv, T believe tin ropes 
are topside raid\ elisarian god This is more significant 
with Nino alone In Ihe cabinet and free from all con 
tre»l save that of his bonds than with i medium like 
Powell ifn nuc \vinm an Yugust 1023) who 
gives gexid control bv the sitters In addition to that 
of the ro|>es 

When the rentes approximate tin ir original condition 
objection nm\ bo entered to the method of tvIng usually 
employed flu medium wears he ivy mittens, each of 
which is scweel, all around let the coat sleeve The 
arras are then pine eel together horizontally each hand 
at Ihe opposite elbow und mound Mil* ensemble wire 
Is wrapped from end to end It seems probable that 
the medium emild free his shoulder* from his eont n« 
a preliminary to removing hands and arms bodily from 
gloves and sleeve®, and that the wire would then In 


sure the permanent\ of this asNemhh until he was 
ready to return to it When I have sal Informally with 
Mno the eont has been of nik li out tit and material 
as to aupintrt this suggest lent 

Nome tline ufte r Pulladlno a death Dr Veechlo missed 
$3 r >, under inexplicable e Ircniiistunccs He asked her 
through Nino what she knew alsmt it and she sold 
she hud stolen it explained for whom she wanted It, 
and promised to repuv It In installments through 
Mno Nlie has made s«\c ral pavments, totalling $16, 
so she still lint's $11) In his psvehie seruphook the 
doctor hns preserved ull the one-dcdlar bills obtained, 
together with numerous other apports but a ten which 
►die Is stated to have paid on one occasion Is missing— 



The ropes ns they looked at the beginning of the 
second Bitting 


the doctor is no mlllloiialH The ones are perfectly 
good dollar hills If genuine!v jisvehle they are apjiorts 
ami md malerlali/atlons So I usnpln mm get In dlf 
he tilths with the indict but not apparently with the 
I e rjcrul Secret Seryltt> 

Will the major basis for regarellng Mno ns n 
plivsh al medium lb's In his mnnlpulatlnn of the bells 
tniiilKuirlm nnd trump* t How is rids done? Nino I* 
of course, In trance nnd docsn t know Dr \ecchlo 
is i lear that It Ir engineered b\ fnlladlno, hut be 
makes no suggestion covering the moth* optrandi 
\slde from outright fraud there are four hypotheses 
which though thev will Impress seme ns absurd are 
valiantly supiiorted by others 

T That Nino remains In his bonds the work being 
done by ee toplusmb structures extruded from hl« 
anatomy and returned at the end of the sitting 

II That by a process of detnnterIali7atlon and re 
assunblv defined no further than these words define 
It Mnns meml**rw nre freed without disturbing the 
kinds used ns the physical tools of the sitting and 
restored to their original status In n manner matching 
their removnl 

III That such release and return Is effected not by 
demulerlullzatlon, but bv passing Into the fourth dt 
mention, which this h\pothesl« presents as a physical 


reality though not defining It with any precision 
IV That the phenomena are produced by an ex 
temalteatlon of energy rather than of matter the 
obvious analogies being with the light wave and the 
radio Impulse 

All these theories have some connection with spirit 
Holism hut It must be emphasized that If any of them 
Is realized It Is psychic regardless of the nature and 
Identity of the oirerutors Psychic, we recall, means 
nothing more than “not vet understood" 

If we find the apparatus marked with the medium's 
finger prints, If we smear It with some sticky sub¬ 
stance and find this on the medium If an electric clr 
cult Is closed through the medium's body and the bell, 
if In any othor way we show that (he medium has 
handled the apparatus directly—then Hypotheses I 
trad IV are ruled out We may not be so confident 
about II and III however Indeed, one might wonder 
whether It Is possible to convince a spiritist that, in 
unv given ruse fraud rather than dematerlalizatlon 
or the fourth dimension, has been at work However 
om attempts this dlscrlinlnmlon, it involves a very nice 
balancing of facts, Inferences and proliahllities For 
Instance when one hus tied the mtHllum so that one 
holies he will bo unable to get any slightest use of 
hands, feet mouth knees, che*t muscles, toenails or 
cvehrowH shall total failure of physical phenomena be 
laid to success In ruling out fraud or to bad psychic 
atmosphere? It Is easy to Jump nt nn answer to this 
duration, but far from easy to demonstrate that the 
answer thus obtained Is the correct one 

1 his prohit ni as presented bv Nino's cage, wan 
brought before our committee In December We sat 
on thf 10th 14th 18th and 21st In our law library 
I he committee and the Scientific American were rep¬ 
resented by Dr Prince Dr Carrington, Houdini Mr 
I^Kcarlsmru und myself Outside nld yvas had from 
Di Siegfried Rlock neurologist, trad Drs. G H Steams 
and VV T S Powers general practitioners whose 
observations and opinions were of great vulue 

At the first sitting we had a very Inrge cabinet, nine 
teet bv four 1 la medium wore Ids own one-piece 
undeigarincnt and Dr (Mocks overcoat Gloves nnd 
wire were used on Ids hands nnd anus as described 
itisive The right glove wus sewed to the coftt sleeve 
tilt lift to that of the undershirt The rope used to 
lie Mno Into tire chair was loo hard for best nmnlpnla 
(Continued m page 115) 



At the end of the Mtond sitting, there was every 
Indication that there had been a partial attainment 
of freedom 
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Our Abrams Investigation—V 

A Statement of Our Findings to Date and the Prospects of Further Demonstrations and Tests 

As Reported by Austin C Lescarhoura 

Secretary to the Scientific American Abrams Investigation Committee 



1 " 1HJD longer our Abrams investigation trouble to formuhitt n blood sjietlmen test whhh wits 

continues the more we begin to of the most elementary character We won to hn\» 

wonder whether we ore the inteiti the cooperation of a New Dirk doctor who Is friendly 
gator* or the ini^ntigated Our to the ERA muse, sui**r\lse the preparation of 

original Intention was to study at the blood specimens, n»w siKstnuniH were to be taken 

hint hand the phenomena claimed from patients In (In Iasi stamen «f tulien uIuhIh umetr 

for a new method of diagnosis and syphilis and ]>ertmps one or two otlnr tornmon cuu^h 

1 treatment known as tlie Electronic There could lw* no question regarding tin accuracy of 

Reactions of Abrams We fully the clinical findings—lndtsd any luvtunn could (Uter 

expected this investigation to follow the usual scientific mine at h glume the true nature of each (nso I urther 

procedure which aims to establish the fucts in the most more to lnubi the test mill more convincing and to 

direct and positive manner We were prepared how eliminate, If necesNim rhe mho pari son Istwem «lev 

ever, to make due allowances for the delicacy of such tronlc findings and dlnhul findings we wire prepared 

f»rce« and variable factors as might be involved In this to submit a number of s|*v I mens from the shun path at 

sensitive technique lastly, we bad reasons to believe ho uh to de termini whuinr the ERA dlagnoHtli inn 

that Dr Abrams and other electronic 

practitioner® and experimenter* would ... - ... 

faifUtate our work In every way by er 

tending their utmost cooperation, to the A FTER four month* of patient and persistent labors, our Ab 

end that the truth of the Bo-called elec 1 * veatigation Committee inclines toward the following coi 

tronlc reactions might bo established once baaed on testa, demonstrations, observations, and statements 

and for all interview® and correspondence with Dr Abrams and his folio 

To date, and after four months of wel1 a “ n0 "- K R - A electronic petitioner, 

pfitlent and persistent Investigation the 1 f nd t 11 * A 

tangible results are franklv disappointing «ntoa«ia*tto writer* *r k r a literature 

The cooperation promised US by I)r I KG.R.A.II a i.netn* tochniqn* then It O In Its v*rr infancy—tndt 

Abram* himself has «o fur fallen far meiJt'**’ * nd to rh * n *«“ frora month 40 wonth *" och *• * lafcomh 

l>elow our expectations, for no belter reu , A d(n mt 0{ older du , BOItlf mUm- , „ ordln , te 

son than the fact that Dr Abrams ana E. R. A workers. Quito to the contrary it may be employed only u an 

ourselves do not agree on what const! ^ whlcl1 connection it 1 * claimed to be ««fuL 

„ dulontftl/. InvMHtlvnflnn Dr 4 Aasumlnjr Uuit thu ao-caJlcd electronic reactions do occur and that they 

Mites a S( lentlflc Investigation UV rocoqubabl. and determinable rate., the correlation, claimed between 1 

Alt run IK Insists that WP must visit bis and certain pathological condition* are by na mean, proved The auumpl 

lnl’wimtnnr In <4nn FitorW'Ism there to wit nt * of 57 ^respond* "Kb a syphilitic condition 42 with a tabercalar o 

laboratory in San * ranclsco tnerc TO Wit admitted by p*r*ma high In the K R A council, to he entirely empiric. 

ness his work and become fHIIllllnr with 5 & H A. dtafnosis 1. teem I nib such ■ delicate procedure and i. fraor 

electronic technique lie has Impressed many detrimental factor, and variable* that there i* an evrr nrewnt dang* 

vtavj on Tnnni nf hit* fnllnwer« who error The preparation of blood specimen, the condition of the reagent 

Mils View on manj or ms rouowers who no.tlcUn and other factor, aro Claimed to hare a marked influence on fh 

Imve not failed to criticise us for our re- of the F k. a finding. 

luetanre to hasten to electronlf hetltl * All K. R. A practitioner, are by no mean, competent to make a *ati.f* 

<r, UattnurhnA ,,^1^0,1 n noita. Many of them have proved unreliable In thla work Few of them ar 

quarters Meanwhile wt* have proposed a according to E. R. A admission. to undertake a scientific teat aimed at 

ssrlcs of hlOOd*«pecllllCll tests, W'hlch tould Hw vshi* of Utla technique When one «*elw a competent and authnrltat 

Iw, Ut thU Hnu. with tho mini th ® Abratn* technique on file basis of which Judgment may be formed 

be conducted Ht tills time with tile mini validity one i. totd that the only poraon competent U. undertake the w 

UlUtU of trouble on the part of Dr Abrams Abrama hitnaelf No other practitioner i. competent to make a determ 

ns won Hft miroelvPM nnd which would be which Dr Abram, mmi willing to have hla .yatem Judged yet eve. 

as wen as ourselves ana \V\\un VH IHI . B thorl«*d dUciple. aU mer the country make thon.and* of detormina 

far mtire evidential than any series of which th« live, of their patient, depend. 

demonstrations ot the San Francisco lab- 7 Spectacular fealare. «»ch a. determining the race of an Individual hi. n 

,. h .ogact location at the moment of diagno.l. hla emotion, and matter, of 
, , _ . aro not to be taken aerlou.ly 

We have already reported our proposal , u . ttndonc , on 0 , t 11 . a ..rk.r. m^n, ,h. d.im, 

to Dr Abrams Briefly we formulated a the oerinerU.t treatment It i» not claimed to cure In the u.ual «■ 

WQr i„ u hirtrtrt l mo „ fAntti tn under WOfd - 14 do * B *° 14 cWm *<* reduce the potentialily or ohmege” of 

series or blood 8pe< mien tests TO l>e under energy Whether or not a core** te effected following the oacdloclaat tr 

taken b> Dr Abrams under the same con a matter for nature, own force, which are now given an opportunity ti 

dltlons w* be diagnoses dozens of blood lt we “^p 4 k h a beliefs 

wrowdmnna rpeelvnri frmn nil nrirtM nf the 9 Tfc * ro U • fr * v ® dlacrepancy between the crudity of ihe Abram, apparat 

speetmens received rrmn ail pans ot TOC extrema refinement nr the result* claimed from !t« uw A. a .pecific e« 

(Olintrv and even abroad dm after dnv realatance boxes u«d haro an unceitainty lit the prwi*e eatablladimcnt 

Th» Btwlmpnn wnnM nronurod with baiween ■witch lever and contact point greater than Ihe nhmage differed 

Jfie st>ec|mens would l>e propareq Wirn «Kcewlva point* yet reading, are made with the Ulmoul confidence 

Utmost cure according to eic< tronlc pmc- raapcct. too the accidental error invoked in (he b« of such rrude appar 

tloc We would even I>ermlt the Specl M * Bm 40 ^ iraater than the differential between (he rate, etc D be del 

111un u in UtM nwmm.ll hv n rootwntflfn >• There la much ccnfuaJon In electronic rank, regarding the bail, for thrlr 

mens to bf* prepared ny a reprcscntnmc Dr Abr#mi mnd hU tolhwt „ bcpn 0 , lnft the terma electron, oh 

r»f I>r Abrams, nltbougll such pfi>ceduro ph«M and w on rather loosely Home are beginning to reallw thi. fact 

would weaken oar rigid tost conditions to ll K R A Is not a nall.factorv .ubjfrt for a scientific investigation 

immo Avtunt obstacle* are placed In the path of in,tatlgatora unlit patience I. taxed 

sonic utnoat limit Promise* upon promimi* aie made while prveina. time w 

The long and short of tho matter Is that ba pul to other nu 1. being lo.t ^ct all the nhile we arc assured lha 

n„ ihrnmti Chm* for him rofiinrof fn iiti de.lree to prove Its caw to the scientific world through an Impartial 

i>r Abram®, urns far, nus reruseu to un *ci«iua c b«dr of inre.tigator. We h*,* prccnicd e k. a the opporio 

dergo a series of blood-specimen tests, on they ac«*pt it7 

the grounds that his flndlngs could not be ___ 

compared with clinical diagnoses Inas- . . ■■ — — ■■ — —.— ——- 

much as the two kinds of procedure do 

not Rgree This U rather puarllng ut this time, Iduk* would tlitMk up smussfully on ld> own finding 
much as the various disease ‘rates 4 ' were originally f Innlij iosIniplif\ (Ik rn iff*r hliJI furrfior (la I h A 


A FTER four month* of patient and persistent labors, our Abrams In 
** vestigation Committee inclines toward the following conclusions 
based on tests, demonstrations, observations, and statements given ir 
interviews and correspondence with Dr Abrams and his followers, as 
well as non-E R. A electronic praitltionen 

1 Th* pubUt ov.r-ndm.te. th« dUgna.tlc and curative power* of E. R. A Flcctronic 
worker* admit that it* poulbiUtic* ore far below the fantastic claim, act forth by 
«nthti*1a*tlc writer* «f E R A lltcr.hir* 

2 If R. R* A. t* a ganutne technique then it 1. in It* very infancy—-etude uncertain 
at time*, and aubject to change, from month to month much a* a laboratory expert 
ment 

S K. R. A don not take the place of older diagnostic method, according to numeroa* 

K* R. A worker*. Quite to the contrary it may be employed only aa an accesoory 

In which connection tt 1* claimed to be useful. 

4 Assuming that the so-called electronic reactions do occur and that they represent 
recognisable and determinable ratesi the correlation, claimed between thee* rate* 
and certain pathological conditions are by n* mean, proved The auumptlon that a 
rate of 57 correspond* with a syphilitic condition 42 with a (abercalar one etc Is 
admitted by peramta high in the K R A council, to be entirely empirical 

5 E. H. A. diagnosis (• seemingly such a delicate procedure and i* fraught with so 

many detrimental factor, and variable, that there i. an ever prevent dangrr of grave 

error The preparation of blood specimen, the condition of the reagent and ding 
no.tlcUn and other factor, are claimed to have a marked influence on Ihe accuracy 
of the F K. A finding. 

tl All K. R, A practitioner, are by no mean, competent to make a natl.fartorv dl.g 
no*!.. Many Of them have proved unreliable In this *ork Few of them are qualified 
according to R. R. A admlaaton. to undertake a wlentlflc teat aimed at apprataing 
the value of thl* technique When one arelu a competent and authoritative test of 
the Abram* technique on the basis of which judgment may be formed a* to it* 
validity one Is told that the only peraon competent to undertake the work I. Dr 
Abrams himself No other practitioner i. competent to make a determination on 
which Dr Abram, seem, willing to have hi* .ystem judged yet every day hi. 
authorised diaclplc. all oier the rountry make thon.and* of determination, upon 
which the live, of their patient, depend. 

7 H pec torn Ur feat a res such a* determining the race of an Individual hi. religion his 
exact location at (he moment of diagnosis hi* emotions and matter, of the heart 
are not to be taken seriously 

8 There U a tendency on the part ol l R, A worker* to modify the claim, made foe 

the oerinerU.t treatment It i» not claimed to cure In the usual sense of the 

word. It doe. «> it i« claimed reduce the potentialily or uhrnage” of the diM.se 
energy Whether or not s cure** 1* effected following the o*ciMocl»si treatment 1* 
a matter for nature . own force, which are now given an opportunity to function 
it we accept E H A belief*. 

f There 1* a grave discrepancy between the crudity of the Abram, apparatus and the 

extreme refinement of the result* claimed from It* use A. a specific example thv 

resistance boxee used Karo an unceitaioty in the precise establishment of contact 
between switch lever and contact point greater th»n the nhmage difference between 
successive points yet reading, arc mud. with the utmost confidence In other 
respect, too the accidental error inrohrd in the use of *urh crude apparatus would 
room to be greater than the differential between the rate, etc t > be determined. 

Ifl There is much ccnfuidon in electronic rank, regarding Ihe basis for their terhnlqfle 
Dr Abrams and hi. followers hmo been using the term, electron, ohm. wave, 
phase and mo on rather loosely Home «rc beginning to realise this fact 
11 E R A 1. not a xatl.factorv subject for a scientific investigation Numerous 
obstacles are placed in the path of instigator, unlit patience ia (axed beyond the 
utmost limit Promise* upon promise* sie made while prvrina* time which might 
b* put to other u*e I* being lo.t let all the while we are assured that FRA 
de.lres to prove its case to the scientific world through an impartial and truly 
aclrotiflc body of investigator. We ha^e presented E R. A the opporlunilv Will 
they aec.pt It7 


One wor<] reffnrdttur a \Ifclt to the Son Francisco 
laboratory of Dr Ahrmrw We appreciate the invlm 
Mon We nun >et a\nil ourselves of same. If It Is found 
to be a ueeiKHnr> prooedart later on In our InvestUni 
lion Hnw«\er for tho time Iwln^ a \lnlt to the San 
brant Into laboratory In quite unneriHHur\ and beside 
the point We uro Interested first and last In the 
elet tronlc renttIona from a drop of blood—In the teth 
nlque Itself—untl not In Dr AbrauiH himself except in 
far as he prat I lees the t let tronlc teclrolquc Dr 
Abrams, If wt understand the mntttr t^orrectly by no 
i»ifins has a monopoly on tile elerlronh rent lions, and 
ht lath tuuklit Htvtrnl thousuml doctors how to ellrit 
and InMrpixt the reactions Thai belnh the <a«e we 
ft el calhd upon once more to slate that n< can tent Ihe 
validity of h U A clulnm with the coop 
■■■ —■ ■ ■ - n tration of am skill* <1 ERA worker 

Meanwhile \u an se\erel\ tritlcUed by 
m» In E It A workers and their putients Why 

fusions do we not accept Dr Abrams claims with 

vpn out further ado inasmuch hn no further 

era, as o\lrtence Is required? Why bother with a 
Kthniiih Jmesllkatlon w lien U ns of thou 
}“ sands of cured pntlenls prt^nt undeniable 

or 7 ft Idem e of th* tilhaM of ERA? Why 

inter tain do we hofiltnU to (fo to San Francisco 

r #xp«ri when we have been so [icrBlstontly tiriced 

lamcrouB ,0 Why do wc wlsli to prevent 

cccsaory this ^rcat truth from ladns revealed to 

RufferlnK hunmnlly? And wo It rocs As 
I cTsaJa wunitnk for the wake of anmment that 

n that a r R A Isa Kenuim technltpie, the world 

et * u at lurj,* must wonder why so many ole 

with m> Him lew and so mmh confusion are cant 

of grav« Into the very face of hM InvestlmttorK 

UrouVlfy * n ,i1m htttr to us I)r Abrams an 

noiincew Ills departure for the KHwf early 
fllsg this >r«r at which time 1 jp promises to 

fprmtstog P*hm IiIh rut thtwlri before unprejudiced 

t test of Hclentlsts In th< saim win as ofher in 

k u” d r* noyutors Imvt done This, to our mind 

aiton on trill do much to durlfj th* prewoif un- 

n* y ujH>n fortunate situation PendlnR Its reult&n- 

tlnn uo Imvt no furtht r comment 
sion hi* Ar rckardh V R A prm t lllonc rs in 

ic heart ^eneiul we hail had nolliln^. In the way 

«* 4 « tor °f ti*stH with the sinkh exception of the 

* of th. Dr \ * ptsodi rcivirMd In our November 

*imcnM* W hat Is more U \ prao- 

function tltlnnerR arc now or^inlzed Into various 

MocictlcM and nsKoclalham fur the puriibse 
npito thv tlt,str coojk ration uiiioiik theinselveH 

f contact Ah n consiNpiencc indhhliml K R A 

jn^oiTcr prutltloncrs lime been dUconraced from 
u. would «oo(k rating wlih uh ns Individuals From 

mlned * now on all otlblal M>o{ceratloti with tho 

r h wivc. iri ‘ 1( Abrams InvnMIjra 

linn t’oimiilttu will have, to come from a 
>umrruoa conimlllce dulv apf>oint* <1 by the re spec 

^h"might *1ck tronlc or^unlzaliuMK WIUIl we 

FRA may be sutiNKsful In receiving moiih co- 

iv d win o|h railon here and tin rc from Individual 

prnrtmunus it Is ts rt tin In advance that 
such prudht will be cINruurui^d hv F R 
■ ■■ A ami llu n suits If detrimental, will bo 

n piuiialt d 

At least one of llit I U A nssodatlons is poing 
about Mils work In i basin# ns like manner su It Noonts, 


determined by taking known clinical casea and working 
out tholr electronic value® Today, however, the cle< 
tronlc diagpofllA and the orthodov dlupnoalH very often 
fnll to agree, for the reason, we are told that thev 
are baaed on divergent technique® If ,4 A” once equalled 
“B/‘ nt thto time M R M no longer equals “A‘ yet we are 
asked to accept the established “rates” for vnrloun 
disease conditions r* Ann] Furthermore, we are naked 
to believe that the electronic diagnosis Is far more crlfi 
cal thjin orthodox methods, so that It often (Uncloses 
diseased condition® in their very indpiracy, months 
nnd even years before they are developed to the point 
where they are dtartosed by the more conventional ding 
nods. Hence another reason whv ERA findings ho 
often full to agree with the obvious facts in the case 
To make matter* still worse, Dr Abrams has on sev¬ 
eral occasions asked his lending men not to rmike tests 
for n» Severn! week* ago we went to considerable 


dlagnoHtlcInn wmn to I. nmilNhid whh i list of I la 
several (llscas«M r«pns<nUil hi ihe Npulnunw as wt If 
as th* mmilter of Hindi ti im* an Mhat tuuhl !m_ 
simpler and fairer 1 ' How ilementarv ctmipind lo the 
exeiyduv w»)nders of 1 It A din lam'd ^ 

lust as wt wirt on tin tery threshold of making a 
genuine Msi with a gtnnini E It A dlmniostKIan 
under genuine T U \ mndltloiiM uin Uojx k wtri 
suddenly nnd une\jKNttdl\ shatter*d bv vv#»rd (hnuigh 
the dlagnoslb Ian H n pres* niatlve Hint Dr Abrams li id 
telegraphed the dlngnosih I m, forbidding Hu ti si Our 
dlsapjsdntment was Isimul description Nevertheless, 
thin caw Ih tvpfcHl uf flu ^ noral evaMven*ih of F R A 
m< n and. E R N loclinlqia tn the matter of Knhudttlng 
themselves to honest sin*«re convimlng Investtgitlon 
More than one hutsilgatnr lms lost nil patience In trj 
!ng to get to the bottom <»f the electronic reactions of 
Abrams, nnd lm« ghen up (he subject In utter disgust 


All itn imniI>erK bust bn a (pie 11* d bv menns of an 
t lahoraH qiu stb*nn ila , rigardin^ their apprnNal of 
h R A cl iIiuk ind provable ix»SKlbllith k TIip conne^ 
iiiuaa no fur Ik that niunv of (he more fantastic 
I R \ didiiiK have beta deni*d, nnd we are slowly 
but Kurth gitilnK down to the liedrcw k of the matter 
As for our four months of Investigation we have 
n< oiiuplMn <1 more thin would apis^ir from surface 
Indications As llu results of numerous Interviews 
eh monstralloUK RtudliN of (ast blstories discussions 
with 1 U A workera and FRA Invt stig ttors and 
1 U V e\iH rlmentf rs w* have established eh Unite 
Undines re^ardlnk b II \ wJdeh are published In the 
mcouipimvlnt, list These findings stand a® ntated here 
unless Hu v enn l»e Khntteml through tests positive 
proof to the contrary For the numt part the>se findings 
are in full necord with the Itellofn of tl» more conservn 
live E R A work* r® themselves 




88 


SCIENTIFIC AMERICAN 


Fe&buaay, 1924 


jMITTINO all confusing de- 
1 tall, flleop may l»e defined as 
a I>erlodlculIy recurring atato 
of the nnitiml organimn during which all 
j conscious activities art! subtended From 
ihe viewpoint of science however, this 
definition I* not witlsfnctorv becnuHe It is Incomplete. 
It gives mere!} (lie negative charade rlstic of sleep the 
ulttunct of conw Iouh activltv without stating what 
at uuill) takes plur« during sleep Thut sleep Is neces- 
Mirj to tht animal organism was common knowledge, 
harm*! from experience m«nv thou^inds of years ago, 
hut even now the nnslerv of tht why and wherefore 
of slefp remains partly unsolved. 

In a t en ornl wh\ It wine recognized long ugo that 
sleep In a period of rt*wt during whit h tht bodj n covers 
the vltultly thpleted hv the plnsltul and nitnlal actlvl 
ties during the preceding period of uwukem^s und the 
Mtrlous tlMHues regain their normal ^tat, by tht elim¬ 
ination. of waste products and the building of new 
lissut The exact nature of the chemical and physiolog¬ 
ical changes involved In this process of restoration has 
been Kindled with great care In recent years and many 
important facts have been ascertained which throw In¬ 
teresting light upon the metabolism of the animal 
organism and, more specifically on the part assigned 
by nnture to certain glands. 

One of the inoHt Important discoveries wns made In 
the tourse of Investigations (oncoming the pre-natal 
life of the huinnn Infant It vvun found Unit neither 
the blood nor any other part of the human foetus con 
taint.d tven the slightest trace of free Iodine, excepting 
In the Imperfectly developed thyroid gland As it whs 
already known that it is one of the functions of that 
^land to extract Iodine from the blood and to supply 
It when and where it is required to counteract the 
(oxic effect of the poisons and waslt products generated 
or cast off by the tlssut s of tin lately during labor, the 
absence of free iodine In the unborn child led to the 
Infer*nee that a definite relation existed between that 
fact and the restful period of nine months of unbroken 
sleep width the child enjoyed previous to birth It 
was found thnt the muscular effort of the newborn 
chllds first cry Immediately stimulated the thyroid 
gland to send a supply of the powerfully anti toxic 
iodine through the body of the child counteracting the 
poisonous effect of the fatigue products generated by 


What'Is Sleep? 

the activity of the muscles and other tissues Involved, 

It Is well known thut infants, during the early part 
of their life, require a great deal of sleep fur more than 
the mature individual This may be accounted for by 
the fact thut In the new born child the thyroid glund 
Is imperfectly developed and, therefore Incapable to 
supply an adequate amount Of Iodine The gland soon 
becomes exhausted, the fatigue poisons puralyze the 
nerve center and the Infant falls asleep During the 
long period of rest the thyroid gland accumulates a 
new supply of Iodine with whlth It can provide the 
organism during tho next period of avvukeness As the 
child grows older, the power of Its thyroid gland to 
supply iodine increases, brain and muscles of the child 
become capable of greater exertion without fatigue, be- 
tuuse the gland can send more lndim into the system 
to counteract the effect of the poisonous fatigue prod 
ucls und, as a result, the child requires less sleep. A 
t hi Id whose thyroid gland Is defective and does not 
supply lodlno will necessarily remain phjaically and 
mentally Inferior 

Ihe results of recemt research seem to indicate that 
different tjpes of men require different amounts of 
sleep and that the amount depends in a large measure 
on the relative balance between the Ihjrold and the 
suprarenal glands on one hand, the pltulturj body and 
the sexual glands on the other The adrenalin accreted 
by the suprurenal glunds has a strongly stimulating 
effect on the thyroid gland and its set retton of Iodine 
und, at the same time, causes an Increase of blood 
pressure by the contraction of the blood vessels. Men 
whose supra renal and thyroid glands are healthy, and 
act in eflk lent harmony are invuriuhly high-strung 
mercurial, mentally und physically extremely active and 
ret]ulrc much sleep. Their thyroid glands semd an 
abundance of Iodine through tho system to counterat t 
the poisonous products of muscular and mental fatigue, 
but, having become exhausted by the exacting demands 
on their ability to supply iodine, they require a long 
period of restful sleep to recuperate Adults of that 
type usunlly need from eight to ten hours of sleep 

The extreme contrasting type which is found among 
the northern rnces, requires, as a rule less sleep. His 
physical and mental activity Is slower and less Intensive 


and makes comparatively less demand on 
the Iodine resources of the active and ef¬ 
ficient thyroid gland. Men of that type 
are usually of larger and more powerful build than 
those belonging to the southern races. Though slower 
In thetr physical and mental activities, they are by no 
means intellectually Inferior Their life processes move 
more slowly, their energy Is less rapidly used up and 
they often retain their faculties to a great age. 

In the light of the results obtained by recent research, 
sleep may be defined as a periodically recurring state 
during which all conscious physical and mental activi¬ 
ties are suspended as the result of the toxic effect of 
the fatigue products accumulated In the muscle and 
nerve tissue and of the Inability of the exhausted 
thyroid glund to supply the iodine required to counter¬ 
act the paralysing effect of the fatigue poisons. As no 
further fatigue products are produced during the period 
of rest, the thyroid gland, continuing Its activity, Is 
enabled to catch up with the demand for more Iodine 
and to accuinulute a reserve supply 

Man's Erect Posture 

HR BritUh Medical Journal for March 17 contains 
an article by Sir Arthur Keith, on “Man's Posture 
Its Evolution and Disorders." Sir Arthur points out 
that extinct forms of man Indicate that the up¬ 
right carriage of the head was evolved later than the 
human form of the lower limb, of which the origin 
must he sought In Miocene or possibly Eocene times. 
Three pluses of evolution are distinguished, m the 
bylobtttlc phase the gibbon was differentiated from Its 
cousins, the Old World and New World monkeys, by 
postural adaptations of bones and muscles In virtue of 
which it wus orthograde and human In type as op¬ 
posed to the pronograde monkeys. This differentiation 
probably took place towards the end of the Eocene 
period. The troglodytlc phase was represented by the 
great anthropoid ape**, evolved from the small onthro- 
poldH probably in pre-Miocene times In the plant! 
grade phase, structural changes were confined a boost 
entirely to the lower limbs Seeing that man shares 
so many < haracters with the great anthropoid apes, 
the author held that man Jh one of several aberrant 
branches of one great stem which began to break up 
Into the various fossil und living forms at the begin 
nlng of the Miocene or the end of the Oligocene period 




IIM recent discovery of haf 
nium the latest addition to 
t he list of chemical ele¬ 
ments, U a remarkable illustration of the 
wonderful poHsllillltles which rest In the 
sclentlfit application of deductive methods 
of rewunh In chemistry The story of the discovery 
is a veritable romance of selence 
The discover} of hafnium which was named in honor 
of Copenhagen, the capital of Denmark (culled Hufnla 
In Its Latin form) was not an acridt'nt but the result 
of investigations based upon deductions from the latest 
and most advanced conceptions of utoinh structure 
made possible by the discovery of the X rays by 
Roentgen, tho inveutUm bj von Luue of a met taxi of 
obtnlnlng a spectrum of the shortwave Invisible light 
ntvs with the aid of crjHtal gratings, and the ingenious 
theories concerning the periodic It v in the arrangement 
of tin eleimntH and the Internal structure of the utoins 
conli United by Me>cr MendeleJelT Rutherford, Bohr 
and the lnte physicist Mosele}, who met with an un 
timely end in the trenches before Gulllpoli during the 
great war 

In 1800 MendeleJelT and Lothnr Meyer presented to 
the sclentlfit world their discovery that the element*, 
when placed in the order of aHcendtng atomic weight, 
showed a remarkable regularity of periodic nature, each 
element resembling most closely the eighth element be¬ 
yond or before It In the list From the results of sub¬ 
sequent Investigations the coneluKion was drawn that 
ull the properties of the elements are periodic functions 
of their atomic weights Certain irregularities and 
Inconsistencies In the periodic system could not be 
satisfactorily explained, but the fact thnt three of the 
blank spaces in the periodic system were afterward* 
filled bv the discovery of gallium scandium and ger¬ 
manium, which showed physical and chemical charac¬ 
teristics closely corresponding with those that Men- 
delejeff bad predicted for the then unknown elements, 
strongly supported the soundness of his theory and the 
significance of the i#*riodlo table 
The discovery of tho Roentgen rays opened a wide 
field of research rom-enalng the Internal structure of 
the atoms which, until then, was merely a matter of 
scientific speculation In 1012 Dr Laue of the Uni 
vendty of Zurich discovered that the Invisible X rays 
could be refracted by means of s crystal grating to give 


How Hafnium Was Discovered 

n spectrum that could be made visible by photography 
Two years later Moseley, using different elements on 
the anti-cathode of tho X-ray tube, found that the 
higher the atomic weight of an element, the shorter 
is the wave-length of the characteristic X rajs. He 
also found that, witen the elements are arranged In the 
order of these wave-lengths, whole numbers can be 
assigned to each which are Inversely proportional to 
the square roots of the wave-lengths of corresponding 
line's In their \ ray spectra. These numbers are called 
the atomic numbers of the elements. 

loiter, u simpler Interpretation of the physical slg 
ntflounce of these numbers was found. In terms of 
i heir electronic strut ture. Bohr, a Danish scientist, 
elaborating Rutherford's electronic theory of atomic 
structure, developed the doctrine thut each element baa 
as many pliumtary electrons In its atom as there are 
units In Its atomic number The nucleus, according to 
this theory, contains both negative!} charged electrons 
and positively charged protons, with an excess of the 
latter, and about It there rotate orbltally enough 
“planetary’ electrons to strike a balance between pro¬ 
tons and electrons for the complete atom Hydrogen, 
for instance with the atomic No 1, has onlv one plane¬ 
tary electron in each atoml belluin, atomic No 2 has 
two, und so on up to uranium, of atomic No 92, which 
has In Its nucleus 92 more protons than electrons, and 
Is made electrically neutral by the presence of 92 plane¬ 
tary electrons. No more than two electrons revolve in 
the orbital range nearest the nucleus, no more than 
eight In either of the next two, and no more than 
eighteen In either of the next two 
Tho list of elements arranged In the order of their 
atomic numbers showed a break after No 71, the ele¬ 
ment lutecium, the last In the known series of rare 
earths beginning with praseodymium, No 59 No 72 
was larking and It was apt known whether the un¬ 
known element would prove to be one of the trivalent 
rare earths or not Accepting Bohr's theory, that the 
element No 72, could not be trivalent but pmst be 
quadrivalent, D Coster, a Danish, and George von 
Heresy, a Hungarian chemist, working together in 
Copenhagen, deduced that the unknown element would 
probably show greet resemblance to element No. 40, 


zirconium, also quadrivalent, to which, 
according to the theory of Bohr, it must 
be closely related 
Patiently the two Investigators examined the X ray 
spectra of all zirconium minerals and chemical com 
binutions of zirconium obtainable and in each case they 
found in addition to the characteristic lines of the 
known element, lines of another, unknown element, in 
the exact position where In accordance with Bohr's 
theory the lines of element No 72 should be By a 
careful process of elimination the two scientists suc¬ 
ceeded in separating the new element, which they 
named hafnium, from the slrconiura, its Invariable 
companion and obtained It in pure form It la quit* 
common and forms approximately one one-hundred 
thousandth part of the earth’s crust 


A Corkscrew Railway 

A MONG the features of the British Empire BxblM 
tlon at Wembley will be a striking idea in railroad 
propulsion, devised by W Y Lewis and B H. Adkins, 
Preliminary work has been started, and the installation 
is expected to be complete by April The top sketch 
explains how the single cars (the system permits of 
coupled trains when desired) close up and glow down 
approaching a station, creep through In contact, and 
again open out and accelerate in leaving—the whole 
cycle being very smooth 

The middle sketch shows the cars at a station, where 
passengers merely walk in or out, the ears being en¬ 
tirely open on the platform side to give maximum ac¬ 
cessibility (hie method of driving the spirals is also 
Indicated, seven electric motors like the one pictured 
providing the railway's entire motive power 
The large drawing, giving details of car and track, 
shows hi the left foreground the ingenious bearing 
which is interposed without breaking the continuity 
of the spiral. At the right Is the further modification 
used where changes of gradient or direction occur 
Approximate detans for the Wembley installation 
are a total of 80 care in a 7200-foot line, a rush-service 
speed-range of 2^4 to 20 mites per hour, obtained by 
rotating the spiral more quickly; Mx or seven stations 
with corresponding motors totaling some 400 horse¬ 
power, and a capacity In each car of 18 passengers 
seated and twelve standing This gives a line capacity 
of 15308 passengers per boor past a given point 
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CORKSCREW DRIVE FOR OPERATING CRBWLES9 CARS OR TRAINS) AN INGENIOUS BRITISH IDEA WHICH MAY BE AS PRACTICAL IN EVERY* 

DAY USE AS IT IS UNUSUAL—(Sea facing page for details) 
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Remolding Our i Civic Clay 

How the City Planner Guides the Previously m Misdirected Growth of Our Communities 

By A G. Jhu Ingalls 


N “Un*l* Tom h Cabin, Topsv “Jos grew " 
Thnt Is tho tmuhle with most of our 
titles und It Ih t lie straightening out of 
Topsv that Ih giving emplo>rnent to the 
iminlKrs of a lomparallu l\ new profes- 
slon—that of the cltv planm rs Cltv 
planning suggests the In^ Intc out of m w dtps Or It 
Hiiggi^tH tin i nation of dvl* j’nmp'i and h[>oGu< ular 
\tsias Mainly It Ih nt Ither Mutnlx i( In whuf might 
be called the re planning of <\Mlng dtks that the> 
ruaj Ih* bitter places to ll\t In and ho that lives and 
moniy mnv Iw* saved '1 h< tIt\ planner 
cannot cut and hIhhIi lie would IIkt to ^ A 

but tho tuxpnjers cannot afford It He f 

nuiHt coax Under Ids hands a eltv must 
Ihtoiih plastic, hut the rcnmdi lint, of the 
clav must be dom slowly 22^G|y| 

The living out of WuNhlngtun P 
was a wonderful tiling and a uondirful 
opportunity but of sik|i olties planned 
from the f! art tin cltv planm r dials with 
but ft w Gnrj Indiana was such a rlt\ 
and so were Thllil tla futur* capital of 9j|^KSg’ 
India and Canlw rra the federal dKtrh f 
of Australia, width was laid out In the 
wlkhmesK, a than slatt fiom tlie start 
Of Nileli Jobs th< re nr* far from enough 
to go aiound Hut tla dl\ plunnn has 
IiLh living to make therefore la tikis old 
(lilts that hn\i grown up wrong and trlis ^ 
to right tlain Sueh work Is not \iry 
roumnlh and not v*rv sjieetaeular hut it 
pa>s and It Is deddullv interesting In the flHRH 
wnst that If Is a Mniggh against per- I——- 

plexlng dlflltnltles TI 

Tlie (Mi planner is forced to make the 
Ih si of w Imt he has to work on 11* i annot ask tavpnw rs 
always to Indulge him In the most h!gld\ d< nimble solu 
(Ion of a given problem, htsaus( pretty often tluv (ant 
and wont affoid It Knowing lids he tak(*s the next 
last solution and somdiow makes a go of It While 
lie Is on the job he (has all that lie can get sanction 
for and Ih fore he goes he leaves with his dhnt i de 
tailed plan which repr* wilts an ideul or distant goal 
for Its dilz*ns to woik towards Tla n as tla vears 
go bv and the eltv planner gets old and dies and prop 
<rl\ deUrhinitis (Hough so that It mnv hi tom out 
the right changes nun be made Packing siuh a 
definite and ugrts d plan us a common focal jxdnt for 
many minds i>eoplc will always work uncaps* louslv at 
(ross purpos* h und thus our ilths will nmaln hodge- 
(Ridges without system Tla tlim touitch thou is wlan 
th*> are joung As thi twig Is Im lined, so the tree 
Is htnf " 

Sooner or later the peoph of most eommunltieH arrive 
nt the conviction that tla Ir phv sh a) i nv Iron meat Ih 
growing up wrong, thnt It Is slowly installing In 
forms that an hard to alter but whhli hivirtlaless 
must be altered Th* Job will nev«r g*r easier It will 
alwavH Inssune barihr Sona thing must 1 h» done about 
It they detlde and so the professional planner Is tailed 
In to look tla* Job over 

< Itj planning Iihh become a profession Its member* 
do nothing t Is* And tlu e\iH*rhn<( tliev get In work 
lng out the probUniH of one dt\ are Invaluable on 


those of the next Yet, no i 
problems are alike K\ery " 
studlid on Its own merit*, 
not a matter of dnjs nor of 
consultant has to get to 
tlent before he can operate 
more of a science of It lima 
In* lined at first to think In 
he thinks up to Investigate 
Mir to most of us be 
them for granted 


i Municipal Building, part of Springfield’* new civic plan 

an engine*r™or he employs engineer* or Is In partner a 
ship with th*in In am nine, lie must and does know f 
municipal cnglneeilng while in the matter of middling v 
wits with jHdllldmis and |>eoph with avow to grind he r 
has *ut Ids tve-lcsth II* has made tar* fill studies of h 
his work IkiIIi from a theoretical and a pradlcul stand¬ 
point II* has sat Ural* il himself for wins In Its serial * 

litciutuie, of which there are many live-foot shelves f 

And lit has learn* d to * atoll the point of view of the b 

average dtlztn of the average city without losing the s 

sense of ddadirnent that Ih longs to him he* a use the <■ 

new dfv Is utterly sliauge to him at the beginning f 

When he has been emplpjed to diagnos* and remedy a 

Ih* tiouhhs of a *ommunltv that bus doddod that It s 

needs Ids strvken th* city planner (enablers evtrj a 

thing pertaining to Un Job under n number of heads h 

These are streets transportation of people tranw 
portal fori of goodH fa* lories and walehouses, food f 
supply and markets, water supply und sanitation, o 
Imuslng re< nation parks, bouh surds and trt'e-plant t< 
lng urdillcdure laws und tlnundng From this it a 

will be evident thnt his work ton* lies on the life of the a 

cltv community almost In Its even aspect and that in b 

this ngard we have come a long way from the two 
ralher prevalent Ideas that city planning is simply the a 

laying out of new cities and the d<nign of elegant dv!c Ii 

<*enters for old onrs k 

Typical of the labors ofc ft professional city planner n 
are those of a New York (Corporation of * Ity plnnners 


i two of the so whose members nre tn the business of selling technical 

\ one has to bo advice to communities Tills corporation took a con- 

Thls gtudy Is tract to Improve the city of Springfield, Mass. In 1013 
wt'eks for the the principal streets of this city had become badly con 
know hl« pa- gented, the approaches to the big railway Btatlon were 
He makes much Inadequate, the waterfronts were being used for unde- 
one would be slrable purposes and the city hod become a mass of 
fact, the things hillbourds and advertising signs These and other mat 
would never oc- tors came to a head und forced the creation of a city 
cniiRc we take planning commission consisting of three city officials 
Generally the and five citizens. This committee set about Its new 
I Uly planner Is work energetically and recommended several prelim¬ 
inary works such as the preparation of a topographic 

■ widening of certain streets and the employ¬ 
ment of experienced city planners to assist 
In creating a broad-gage scientific city 
plan In 1921, after a long delay owing 
^ to the wnr, tho commission was sup¬ 
planted by a Planning Bourd This board 
set about its task by usklng two or three 
city planners of wide experience how they 
should sturt As a result of the advice 
gl\en four leading eltv planners wuv 
asked to come to Springfield look over 
tho city and write a rejnirt as to what 
they thought the planning board could do 
and, roughly hoyv mu<h It would cost 
A little later a contra* t was signed with 
u oltj plunner for a sum of ulsiut $40,000 
to prepare a compreht nwlve cltv plnn In 
^ addition, anolhu noted city planner wus 

* retained ns an advisor Working for the 
city planning *or|>onitlon from five to 
forty men were employed In presenting 
eld’s new civic plan the requited data In mup-nmklng and In 

making diagrams, tabulations and studies 
or Is in partner as well ns In tlu pri partition of reports In all nearly 
t and doe* know four thousand maps, charts, tabulations and studies 
itfer of nuifriilng w*re made and 25 reports were written making up u 
axes to grind he rather voluminous report on wlint should be done to 
ur* fill studies of Improve lUiog conditions in Hprlngfleld 
i pradlcul stand- It Was found that Springfield was tjplcal <»t other 
ais In Its serial iltles In its growth Uublh garages, stores and even 
tive-foot shelves factories had iteen invading residential districts, num 
it of view of the ben* of upartimut houses hud l»een built out to the 
lthout losing the street line and to tlie side lot lines In the heart of the 
him because the open, resld*nee blocks where the liomea had ample 
the beginning front and side lnwns factories had Invaded dwelling 

nos* and remedy and tenement blocks and had spoiled good business 
* decided tlmt it streets I ight atorv buildings had been springing up 
considers evtrj among two and three-story buildings In sum the city 
lumber of heads had been growing without order and without direction 
>f people trans Here, then was the op|K>rtunllv for zoning In a 
alehouses, food few vears every communltv will regard the necessity 
und sanitation, of zoning Just us thev regard sidewalks or waterworks 
s and tree-plant todu\ The purj^ae of /*>nlng N simply to conserve 
x From this It all that Is l>est In existing conditions und tendencies, 
>n the lift of the and protect property against the harmful use of neigh 
ipe*t and that in lairing properties 

ly from the two In order to learn the facta with regard to the char 
lng is simply the m ler nnd Intensity of use and development of each 
n of elegant dvlc individual property In the ritv five or six men were 
kept htiHV for months collecting this data on some 400 
mal city planner maps These facts covered such items as the use of 
of city plnnners (Continued on page 139 ) 
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The new alternating-current motor which combines the advantages of former types without their disadvantages Lift- The Fynn Weichsel motor complete 

Center The rotor or revolving member Right The stator or stationary member 


A Motor That Solves the Power-Factor 
Problem 

N direct-current work tin? power measured in watt 4 * 
Is the product of the volts and uni pens In the dr 
cult In alternating-current work, howevei this is 
only true when the current and the iiotenliul are in 
phase If the lurroat either lugs or leads the vuUuh 
shown, on the volt and umincters will not la* true slimil 
tuneous values Thus tlie power in an alternating 
current eireult. at any Instant is the produt t of tin 
simultaneous vuluts of uirruit and im>U nihil nud tiu 
volts und amperes shown on the recording; InstrumtntM 
must lie mulMplied together nnd their prnduit nmlli 
plied by a power factor before the true watts aie ob¬ 
tained 

Technical as all this mav aeein—and It Is high!} 
teclinkul when redmed to the cold mulheinnths of tin 
thing—ll simmers down to the tvervduv fact that 
power fin tor lms an luu>ortunt liearlng on clwtrLuil 
Installations A low power factor on a fwsUm lm ms 
greutlj reduced capnoKj of generators, transfonmrs, 
transmission linos, etc and inmr regulation ol the 
entire s> 8 toni It Is, therefor* lnijmrtanl to keep the 
power factor as high as possible 

Within the last few 3 ears central station managers 
have begun to realize more nnd nioit that a mnsldu 
uble pro|H>rthm of their equipment Is Idle as fur us 
any return on the Investment Is concerned, some huge 
dlHlrlbutlon systems showing ns much as 20 pi r cent 
or more of the total Investment producing no return 
due solely to the low powerful tor of the contacted 
loud One lurge cential station alone shows nn in 
cruised Investment of over ten million dollars due to 
the low pinver factor of Its load lids Is uuompunted 
b\ un ini reuse of opeiatlng costs lm lading both In 
terest on excessive imestuunt and oetiml cost of excess 
lossts In the generating transmission and distribution 
b) stems of approximately two million dnllnrs Stating 
tin matter another wuy, If tin load on this central stn 
lion were n unity power factor load—with current und 
potential In perfect phase—Its >eariy net uvuiuoh 
would be nearly two million dollars n vear greater 
and this Is only one of u very largo number of eential 
stations. 

It 1ms remained for an American company to dcvtlop 
what Is known as the Kynn Weichsel motor, which Is 
a radically new type of constant spei*d allematlng 
current motor huvlng a combination of the good char 
ueteriNtics of both the well known slip-ring India tion 
and synchronous typos of motors, with 


Jouds Mart by making tin motor Just as hiuhli und 
prnclhul In its o[Kratl(«n as present tyijes of India lion 
motor Tlu motm has flu still furtlu r pcuilhtrlly that 
whin the ixciss oveiloml is removed tin motor will 
again opirute at svmltrcnous sjieed—obviously » fea¬ 
ture of the greatest value 

Making Plants Work Overtime by Means of 
Electric Light 

Uh value of ilutrie light for acetic rating the 
glowtli of plants was toiulusiviU piovid In a six 
vvieks ttst imnilv lotuph ted by tlu Wt stlngltoust 
Isimp < oiupanv HurJm, rIn i<*sts which were ion 
due ted in coo|Rrnllofi with Ihttr IlwidHson & (mu 
panv, sc * duimn, at (he JUndcrson ptoving giouuds at 
Baldwin L. I, many of tlu sptiinuns » xjujseH r«» elec- 
tih light grew to npproxlm dclv twice tlu sl/i of 
similar plants ru living due light onlv and win ion 
fddi red In tXjMrts to la Iroin 14 to 27 du\s In udvaiKi 
of normal growth simllni n suits wtri also ohtilnid 
in pnllnilnarv tests loniliutcd bv lla Wt stinghouse 
1 imp ( omp inv at ( otuiuhlu T niveMly under th< 
ilhcstlon of Professor Hugh l ludluy of tlu lH*)mttaunt 
of \gihulturi of tlu tnlurslts Two ltd volt fum 
lighting plants wire use d to supply tlu [imvii for the 
Baldwin t\fie thin nts show that tlu uhi of artifltlul 
light for fern ln^ pi mt growth Is not ie sfi |< h*d to Ic k 1111 
ties where icntrd station power In available hut may 
U undeiiuktn win river mmnt of unv soil exists 

(In Scptemleer 1 st twelve xarletbs of xege tables 
md twelve 4 of Howe rs we re sown In shallow (ilins hah) 
boxes, or Huts as guide mis turn Mum The soil used 
wan ordinal} light s mdv "oil sue h us Is gem rally tiseel 
feu starting si ceilings I wo sets of Huts win want 
one sol for growing umlt r ullthlil light nnd tin other 
feu growing with duvlight onlv Tlu following varie¬ 
ties of vegetable md tlovur sen els vveie 'rUmPiI foi M 10 
expe rlnuul 

snowball 1 aullflowei ease blanching eckrv tinder 
green In an hush lima Im m I rcnrli forcing carrot 
I>n\It n ptrftc I 1 in uialit 1 bum mut li ttms* starlet giant 
indlsh, Igvptiun \>cet Roekv lord musktmlon bonny 
1 m. ul tomato golden hem t endive Transvaal daisy 
orange tale ndiila blue hue Mown Imhv s hit nth snap 
drngon lavender \frlean didsv Impaliens mignonette 
wallflower dniinil 1 m gold 1 nste r 

Hath seta were grown under Identical isuidltlons of 
heat und moist me cm npposp* bom hi« A\ la n the elec 
trie lights were turned on tm oil cloth cut tain divided 
one group from I hi of lit r I la llgld was swift hed on 


cveiv night at S 1* \[ and shut off automatically nt 
1 A M 

Almost from the outset there was a marked difference 
notul In the germlnuMon of the seedlings under the 
elettrk light Germination was hastens In some 
cuhin, as In the bums ubrv lettuce and endive among 
the vegetables und eakndulu gysophilu (bnhv’s 
hreath), untlrrlunliim (snap chagon) mignonette und 
vvallliovvtr among the flowers to tlu extent of four to 
12 da vs dejMndlng on variety The advantage gained 
with the advanced gi rmlnntlon vvun maintained In 
even case Mnoiiji to the end of the experiment In 
some <a^s then was no is reoptlhU gain In growth, 
paidtularlv In the root crops Including boots carrots, 
and radishes 

riiat Mum Is a mi tain analogy la tween tlu radiant 
»mrgv of sunlight nnd that of an Incandescent electric 
light was el* Unite ly c stahllHhid tjy tlu fact t tm I Hip 
ihloiopbv 11 vvus more mtive in thosi plants which ro¬ 
te l\ed the additional llghl The foliage presented a 
richer greener more turgid and vigorous ap[M*arunce 
tliuu tlml of Ma plants Mml were denied the ad van 
t igi of addiilonal light Also In the cast of Mie vine 
1 rops c ia unds rs and muskiuilon, the stems of the 
plants were heavier and stockier Mian those of the 
plants giown without the electric light In this e\)>erl 
mcnl the fait was established (hit all plants presi nt 
ing 1 large Jmf surfmi are grunly stimulated by the 
supple me ntarv use of ohx It Ic lUht Part l< ularh good 
examples of this vw 1 e afforded by tlu leaf c rojis am It 
as U M nee and endhe 

Tlu tests indie itc that electric light will la useful 
tec fleulstx and garde mis In forcing (towers fov dt Unite 
dales such ns ( hilsfmas and I ash r and in rednelng 
the Mini rupilud for seedlings to grow lurgo enough 
for MansphmHug 

Jvo use of artificial light, In addition to that Involv 
Ing the i\e can la of greater he nofll to humanit} than 
ihls nuntiy developed iippllc nthm to the stimulation 
of the growth and cUveUumunt of pbmta and vegev 
lahlts savs Samuel G Illhbtn National Secretary 
of the Illumination Bureau of Ma WtsMnghousi lamp 
( ompunv uialir whose dim Mon the InvestlgaMons 
weri condu hsl In a general wav we have known 
thit at Mlu id light Influences tlu growth nnd flowering 
of Mrtntn plants but no wrll organized riwarch work 
has 1 m in done until recent 1 } to prove whether the op- 
plh it Ion of clutrh light was commeri Inlly feaslbie 
a« a mi ans of HtippU tm nting da\ light Ul now know that 
this stimulation iff growth dot's not netes- 


thooe feature* which arc undesirable from 
both the central station and users point 
of view, eliminated This motor nmy be 
used as a unity t>ower factor motor for 
complete Installations or In combination 
with other motors to produce n resultant 
load of unity power factor 

The new motor, which is shown In the 
accompanying Illustrations, consists of a 
stator with starting and operating wind¬ 
ings, and n rotor with windings carrying 
the load und exdtlng currents T he rotor 
windings are connected to a commutator 
and slip rings of the usuhI construction 
Brushes, bearing on the commutator, wult- 
ably Interconnect the stator ft^d rotor 
windings. 

The Fynn Weichsel motor has the very 
peculiar and desirable characteristic, If 
heavily overloaded, of dropping out of 
«tep and operating ns an Induction motor 
with Induction motor characteristics. The 
value of this characteristic cannot be too 
strongly emphasized as It enables a motor 

to cany temporary excess overloads In t . _ . „ , A . . « . , 

the same way that the squirrel-cage or A battery of 500-watt electric lumps used to prolong daylight by artificial 
slip-ring Induction motor wlU carry over- mean* and thus force plant growth 



nuril} require the name intensity of light 
jin daylight nor does It wotm mcesNarj U> 
leproiluie e\«< tlv Ma inlor qualities of 
daylight We know furthermore that 
plants must rixt, anil that the application 
of nitllhlal light Is advisable onl} during 
cart fully thoMcn hours when daylight Is 
lnmleiiuate Hn ust to Impose n twent}- 
four hour day upon the growing plant 
would Ik. as dlKaKtwum as u Rlmllar effort 
In the win*, of hunum labor 
What this ilevi lopment mejins to the 
Hgrh ulturlst Is hard to pndtit It set ms 
liowi vt r to proinls * 4 a moans of doubling 
the sjjoed of di\elo]nacn( of nmny spicks 
ind bids fair to ciiubh the hortlLaltui 1 st 
to bring his (lowers into bloom at the 
time when their nnrkil Is at its h*st 
l his has all been made ihissIMi by the 
pirfeitlon of flexible and ilaip sourris 
of light nnd In It are contilmd ndvnn 
luges that rwmu uh svvw ping In their 
prospcitlve litn* (Its to humanity and us 
far reaching in Midi soopi ax anything 
that has liHprsned slnet Iuthtr Iturimnk 
devtloiKMi the hhaMu daisy or spineless 
cactus. 
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Animal Sculpture of 25,000 Years Ago 

The Recent Discoveries in the Water-Blockaded French Cavern 

of Montespan 

Fhotoffinph* Copyright by /UtulratH London Nowo 
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Preparing for the plunge Into the icy waters of the 
subterranean stream 


MOST Important dlsmverj him n^ntly 
t*«n mmh In mnitln m France width 
shows that If In I he stone Am »h a 
were *1111 Ignorant of rla ait of making 
|H>tui\ h\ baking tarth tlu\ hud at hast 
dlmnund If m plu*thlt\ and used It to 
model ttgurcs of anlnmlH doubt It hh foi imriKise* of 
muglc Tin hIuiv of tin t|lHto\er\ read* like a falr\ 
tale \ \ tiling I* it nth art IncnlnglHt M Nnrliert 

Cu*t4 rti tnttriHl wlmt ap- 
ptartd to Im tin mouth of 
a tu\< and swum alone 
throng'll a suhtt ri am nn 
strturn HOO Minis long 
Ih < juried malt las and a 
candle In a uibiier tam and 
bv iilti nmtih diving and 
sw f mining be remind a 
great 220-3 ard gullfrj ln 
the hi art of a bill contain 
ing' mum reus works of pri 
hlrtorU art Hit sculpture* 

-flgurtN of animal* mod 
< ltd In tin \—tmludid a 
Ih nr tbrti tlgtr* tbrtH 
horse* and 20 mmUltngH 
of unmtaln diarmtn The rock ingnnlttgH of ani 
tmtl* twinl\ *1\ In numlter an posslhlv tbt fii*t writ 
Ing of ila cu\e nun 

A niort daring fiat tannot lie cited In all the annuls 
of < xplorallnn Tbt tlKcmen tcsik plait at Montespan 
In tlie Impart mi nt of Haute (laronne, runct Work 
was at olio cun led ou to lidme tilt wutir U\el ho 
tbut am** was lendiitsl t asln and our ulwajs prt> 
grruslw t ontt niporan lx \ nnd I In *< a, 7 ht JUnxtratut 
} nndrm \nrx dlnpahhed a nbbinted photographer 
Mr II A V <VU* and v\4 show tlie remill of his 
luU»r* tbiougb tilth tourttwj 

Onci tInotigli tbt h\ water and trulv In the bowel* 
of t)»f tairb M < mb ret with bis f*s hU tnndle Haw 
wlmt bad liven dosed to mortal Union for at least 2 r »(K)0 
m ars ( )n tbt rock\ w all* wer4 net n t ngruv lng* 
Hindi with flint tmpleimnt* of preldHtortc animals and 
otta r* that ban til* i|»i*nred from 1 raiitt thousands 
of \iurs ago- bison wild hors *h reindeer stags mules, 
wlMgoal* mammoth* h\tnns and ho on Tliere were 
al*4> \ Midi painted In rt d o< tin imst4 rioim signs 
width r* pristnf ptrhups tin earliest writing of the 
nne nan 

I u*tl\—and most Interesting of all—there were 
found statue* in t Inv alsti representing animals 
Hitherto, nnh om distant n of prehistoric Hculpture 
had been mad* In tla wbob world Tlmt was In 1912, 
when Oount lb gout n of louloime found In the Tuc 
d Audnuhert cave in Arlege two admirable t lav figures 
representing blwins TIIb remarkable discover* caused 
a great sensation ant) hrougdit to light one of the finest 
known spot lmena of prehlHtork art The hlsons of the 
Tuc dAudimtwrt are the work of the Magdalenlons, 
and go buck In date some 1GOOO jearg The etHy figures 


of the Montespan envem are lafger and in a rougher 
stvlo and are unquestionably much earlier 
Hit re Jh a bear (width we Illustrate) Hlng down 
aliout V/j feet long und 1 feet high, In u natural nttl 
tude like tiiat of the grtat Sphinx Tht both is pitted 
with sjiear tbruHtH and co\ere<I with la vers of Mine nccre- 
thin*, w him on the left *Jde 1* engraved a design too faint 
to lv tletei mlntnl The la ad never existed—or mther, H 
was replaced by the skull 
of a hear rub, whit h had 
broken nwav ami hUII lay 
lietween the foreftst 
t>n the ground round the 
bear tv ail d l>e distinguished 
some 20 smaller models In 
biw-rtUef, rendered unrtc- 
<»gnl7able b> the action of 
dripping water Only thm 
horses are well preened 
and suggest that the otlur 
figure* W4re also horns 
The three that Imvt *ur 
\ 1 v*m! differ iiofahiv from 
our modern horses hitting 
a verv large belly with 
abundant mane and beard 
Flscwhcre weu three large figures nf tigers, affixed to 
the wall, n»u< h damaged and part tv fallen away by 
their own weight They are each hIkjuL five feet long 
and one bears on Its breast the murk of numerous 
javelin blows All these sculptures are uuthcnticaied 
(a layers of Ntahigmlle deposited on them by casing 
w ah r Tlie strangeHt part of It all Ih that all the animals 
had apparently Inan mutilated, esiieclally In the \Itnl 
parts, by Komelaidy 4*ontempnrHr\ witli the artist who 
modeled them Hd* n»n 
firms the tlie4»ry that these 
cnxcs with mmlels 4>r paint 
Ings «>f unlniuls were prlinl 
tlve wlt<h doctors taies. 
Thev an all placed In \ery 
innccesslhle siiots and the 
animals modeled or de¬ 
picted art always wounded 
by axes or arrows lust 
like tlm redskin* or the 
African trlljcs, these people 
who Ihed 2 r i,00t> \tmrs ago 
must liave prucths d the 
use of magU Me can 
Iniuglm these nun In their 
dark caves black with Root 
from their rtdndeer-oll lanipH and clod In skins On 
the ow nf a hunting exyiedltlon thev gntheml m\md 
the priests nf the tills* and then stnblied nml malmeil 
the animals thev fmred ot tlmM thrv wished to entfh 
On a bank of Hnv, yyhere there are some <lav balls 
molded by primitive man, 1 b almi modeled half of a 
womans body Apart front the nmrnl engravings nnd 
the Hculptuns, ibis gallery, which Is very clu\e>, Ib 
ctivtred w 1th trace* of finger# and Innuaierable patterns. 
One urn see also th< places 
fnmi which the pn historic 
folk removed < lav for the 
making of figures The hoi 
lows from which tlie claj was 
extracted are verv distinct, 
and bear marks nr flint Im¬ 
plements Some of these flints 
arc still lying tbfre when? 
the> were put down or mla- 
laid The walls of earth or 
rock likewise show traces of 
the aerate kings of the cave 
bear, which also haunted this 
vast cavern at a tim* when 
access to it was probably 
easier than it is today either 
because there was no water 
In It, or because there existed 
another entrance which la 
now stopped up 
A study of the sculpture* to 
the Montespan cave points to 
their being the work of 
Anrignacians, who lived 2fi ( 000 


S 

3 ears ago, and sought the moat inaccessible cavett* to 
d<*yoto themselves to their mysterious ceremonies^ The 
javelin marks on the day animal figures In thef cava 
auggeat that like certain living tribes today, the first 
Inhabitants of this cave used to gather round the 
statues the> had fashioned, und practice rites of sorcery 
nnd propitiatory magic to secure good fortune In their 
future hunting In every way M Norbert Carteret s 
discovery, while rewarding 
him for several years of 
toilsome and dangerous re¬ 
search, throws a flood of 
light on the mentality, 
manners and occupations 
of primitive man It U a 
priceless contribution of 
our knowledge of the origin 
nnd history of mankind 

The Size of the Uni¬ 
verse 

Is an unusually Interest 
lag «rth le In Science tor 
September 7th, Profeasor 
Archibald Henderson dis¬ 
cusses the question of tlm 
slut of the universe it<<4)r<liug to ICInsteins general 
relativity theory The volume of thU universe ex 
prtM«ed In grams Is Revcn followed by forty-one ciphers, 
dlvtdeil bv the mean density of matter to the <1/2 
p40yer and the mass of this universe Ik seven followed 
bv fort>-one dpliers divided bv the Hquare-root of the 
menn dtnslty If we assume that the average density 
of the inultf r In the universe Is the same os that of 
the Milkv Muv we find that tlie radius of the universe 
Is at hast JfiO million light 3ears or since the distance 
I rum the uirlh to the sun Is 93000,000 miles, the 
radius of the universe is one mlllhm times ten million 
times the distance from the earth to the sun Choosing 
the Milky Way as a ‘yardstick* of 30000 light years, 
art*4>rdtng to the figure nf t urtm It will take 10,000 
Milky Wavs lutd 4?nd to end to nrrlve at the diameter 
of the universe tNiag the diameter of the earths 
"rhit as a meoHurlng n«l we slmll need ten trillions 
of these units to take the meusure of the diameter of 
Hie untv erne 

The weight of the unlverw, in grams would he one 
followed hj fifty four ciphers—which would carry us 
into tlie nonUlhtns nf grams The weight of the Kin 
stein nnlyerw beurs the same relation to the weight of 
the whole enrth as the latter bears to a kilogram The 
weight of the earth to tlmf of the sun is as one to 
*24 000 Ilotue we should have ro take a trillion suns 
to get tlie weight of the universe 
It would take a ray of light traveling at the rate of 
186,000 miles per seumd one billion years to go around 
the universe To go around the universe it would take 
Ihe fastest airplane three quadrillion }eors, the fastest 
automobile five and one-half tjuadrllllon years, and an 
express train, traveling at the rate of sixty miles an 
hour, eleven quadrillion years. 



PrcUatorfe mlftin *f » tar wttk M. Count tkmtMt 




Montespan— The cavern’s mouth and the aubter- 
rnnean »tream 



Sketch of bear showing where the head was replaced 
by the skull of a bear cub Detail of picture 
below 
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Le/tr The twin trails of concrete after remuvnl of the forma but before the highway haa been graded 
to a lea el with their surface Right Laying the twin trails Jagged forms of wood are uaed in order 

to give the serrated edge to the railH 


The Twin Trails 
Highway 

B Y aubatltutlng for u full 
width highway, two rel 
atlvely narrow strips of 
concrete, Mf Robert Greene, 
tm inventor of London, Can 
«do* baa created a new type 
of highway that has most of 
the advantages which a 
wide pavement possesses, 
and many good features 
whicli It does not possess 
'the strips of concrete, which 
are ordinarily from 18 to 
24 inches In width each are 
built between forms having 
a serrated edge These 
wooden forms are con 
structed of two by-eight Im h 
plonk to whicli are attached 
a series of triangular blocks 
cut from sections of six bj 
six timber split corner wine 
When placed In a trench of suitable dimensions with 
the serrated edges facing inward the forms are rtndv 
to pour 

The tain trulls t}pe of road Is suitable for an\ high 
way where the great percentage of tlit* travtl is 
straightaway und It Is designed to use as mnnv as four 
pairs of trails on roads leaving large cUIch where the 
traffic I* exceptional!j liemj \nnther nmnm r of using 
the twin trulls In Uxntlons when then Is luuw traffic 
on country roads, Is to provide a pair on 
either side of a 4<>-foot road with 20 feet 
of gravel road in the center 

In farming communities uniaxial! v if 
they are In ldlly parts of the eountrv, it is 
the e\i>erl(uee of the farmer wlm brings 
h horse-drawn load of produce to a ship¬ 
ping point, thut It is almost iniimsslhle 
for the horse to get traction on tin sll|h 
pery pavements that hint been develops! 
as a result of the growth of the motor 
vehicle The Twin Trulls road how*v*»r 
may have a filling of ginve! or evin of 
earth permitting good ti action for the 
horseshoe One dillkult> that Is some¬ 
times hud h\ the motorist Is to remount 
the pavement nfter having turned out 
owing to a tendency for surface water to 
run along Its edge and cut u small dibit 
The Twin trulls pavement n* cording to 
the <laiiiis of Its Inventor dt>es not develop 
this little rut, while the outline of tin trails permits 
the wheel of the car lo mount it without danger of 
skidding There lmvt been numerous ulti mpts mtulc 
to substitute somelJilng In flip wav of i rail or trmk 
effect for the full width pavement hut none of I In 
previous suggestions have impressed us as practicable 
Mr Gnienes id* a seems far more llkelv t<» micttsd 
than anything of the sort that has gom t* fore 

Suspending the Motor 
Car Body on Air 

N England, a new tjpe of 
air suspension of motor 
car bodies is being used 
wherein the body floats on a 
peculiar type of encased rub¬ 
ber tubing In stub a manner 
that It nets much the same 
as pneumnitc tires This per 
inlts of giving the car the 
same resilience afforded by 
the pneumatic tire, while nt the 
same Hme the wheels them 
selves are shod with the less 
expensive hard rubber tires 
As shown In the accompanying 
Illustration the air suspension 
apparatus consists essentially 
of A modified Inner tube built 
In a long straight form instead 
of in a circle This tube is 
placed in a steel channel over 
which another slightly wider 
steel channel Is rather loosely 
fitted, permitting the desired up 
and down ftpringing motion of 
the body of the car In short, 
the car body actually floats on 
air. the channels are bolted to 
the chassis side members and 
to th« under side of the body, 


r< spii it\( h l Ik ih lulu is of cin ulur ernss-s^ ib»n 
( vu mullv but llu n pi n i nr load turning imrtl<»n is 
smut what Ihkhtr 11 it llihknenw of the tube. v ir\tng 
fiom 1 1mwhli rv to owls <<f jm im li to oju qumler 
Inth I Itlui t ml of the IiiIm Ih < losed and the foiwnrd 
4ml Is tUbd with u union and pl|>e reminding with a 
valve and pressure gagi on the dash \ t r\ low pres¬ 
sures arc iP(d on this n* w fviie of HUs|Hns|on width 
Is known as tin lhddin vus|Knsion tin pressures \arv 


mg sonuwhnt with tin loads to Ik uirihd In the 
wlmh In mdtr t piivint llu mstul (Imnm Is from 
s( painting with tin upw nd nutvremnl of tin motor 
hod\ as tlu \ dibit p issi s road ohstrui thins tin re Is a 
restraining divh* whhh limits tin amount of voithal 
inouincnt to thrre tlghtlre of un indi 

Tests whhh von mult on tlu new mi sus|Mnslon 
gave riinurkabh results \ bus was nstsl in Muse 
tistH and this bus load'll with onI\ four pt rsons and 


the driver, wa« driven ttver 
the rougli p dements of Man 
(hester 1 jk h of the two 

suspension tubes was 
coupled to its own oepnrHte 
vnlvc und gage although us 
Illustrated the two mav Ih* 
joined and I rented us a unit 
Tlu pressures useti were 
**nl> five {Niunds to the 
square inch with ttie bus 
standing When In motion 
of umrse the pressure osi II 
1 ites wi(dl> Ah a test of 
tlu air suspension It was 
found e is\ to write a legible 
hand while covering the 
p ivement In the air su«- 
|h ndod bus but similar I*hIh 
made on ordinary munklpal 
bus* h pmved that this wuh 
liaiHisslbh as almost unv 
leiuhr would lie piepured t 
grunt without argument 
Tlu same t\|»e of susjh n 
sjon has IhxU umuI on street reus with d’^imli tubts 
under l(g)H)und pressure (la whole giving a resistance 
Iti load of o\*r jo tons 

The wear on the innei till* Is prmtlcully negligible 
esiH'clallv as the pre snare under w hh h It workH Is 
re dm t <1 hv nlm bnths as reunpaied with the working 
pressure h of Mu tnlnw In the ordinarv tires Apparentlv 
It Is not even mxvssarv to incase thewtfspringing ruins 
In an out* r shoe lo git ptnper life 

Driving Locomotives with a Charge 
of Steam 

sTNG a mans of hot wuter for tlu 
wtoragi of steam In the form of bent 
Is tlu basis of a steam mcuimilntor vvhU h 
is king 4 inplov *sl both here and abroad 
111 a varhtv of wavs More risentU this 
pilndple has Ihm n Hurei^sfulh applied bv 
llu lialdwln J>Kiiinotive Works to a mini 
lar of loMmiotivis in order to mat s|>reinl 
ojMialing remdlUons r lhis tv ih? of lmo 
niollv* (s shown In tlie ureompaming II 
lustration V\ la re mnok* or gases are 
*»hjt* tlonnbh and clectrlfii itlon Is unwar 
runted those locomotives fill a need The 
rt*s r\oli Is filleil about two thirds fall of 
wabr Tlu wafir Ih (lull lieu ltd fiom i 
stalbmarv Imller lo a pressure ixpdv ilent 
to 200 IHtunds |hl r squ ire Imli A rtduc 
lug val\4 dt live is at i am to tin p\llnil<rs 
at appinvlmaUlv "si imuniW pressure \s tlu steam Is 
diawn ofi the luat stored In the water enustw furtlur 
(vaiMirntlon und In part rephntslus tin si* am Mipplv 
Tlu (linrg* of steam **r heat will usually hist freun 
Mires to font horns wlun it Is again nretssurv lo 
litharge (lit resirvolr freun tin stntlonurv plant It 
iniglil sis in that this H\st«in would sulTtr rnidulv from 
lit nt lossf s bid it is, of toursi i simple inaMtr to givi 
Ihensirv 1 I lit nrevssurv insulation 

Head-Hunting in Papua 

\ a re rent fs*oie of 1/aw Mi 
1 It Uile\ givts an nreoant 
of llu im tlmd »>f pr 4 paling the 
lit mis of (ntndts pructired it 
tlu vlllagi of Oorrei In Papua 
\fti r tlu fit sh and brains an 
rtmowsl a pb re of rattan nine 
Is fixul to tlu both in of Hit 
mummlfit d skull to lakt Mu 
pliit i *,f the lower Jaw and U* 
mt ire a supinut for tlu pack 
Ing of Mu no* k It uasdlflbuk 
to isttrluln win till lowtr Jaw 
Is not uplaceil Tlu t vpl m i 
tl**n si'enis to l>o that tlu \ pi* 
f* l to hang tldh up iu tlu houst 
and hot p k as a murk m inkta 
of the own* i s prowess in win 
after Mu niunmdfii d lu ad 
has dot avisl but the low* t 
Jaw Is Munetlnu s re phui d 
Im Ing Mod to Mu /vgoiims as 
u It It the rattan t ine 1 I 
naliv the head Is di ii d Ik Ing 
fixed on i vvoodt n Ir mu 
work over a fire Ughti d k*' 
that purj>oh( and Hu liiir i> 
pulhnl out ns dre ompo'-ltion 
of the skin advances 



Motor boa equipped with Aptctpl pneumatic suspension, In the form of inter¬ 
locking channels with inflated tobe between, thua obtaining air reailiency 
elaewhera than in the tire^ Upper drcle shows dashboard gage to indicate 
inflation of tubes, lower circle indicates rebound restraining device 



Special steam accumulator engine devoid of smoke, gases or ashes The usual 
boiler is replaced by a tank in which steam is stored for subsequent use 
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High Explosives that Will Not Freeze 

Cold-Proof Powders that Eliminate the Dangers of Thawing Dynamite 


AnmihIo Sohrern tin Italian thtmlst, 
dlwourul nit rot, t) ci r In In 1840 lie gave 
Km muM to tin world the basis for high cxplowlvoM 
■ W Although guncotton had tutu prepared 
BLljp prior to MiN neither gun<otton nor nllro* 

—- glyuiln wire of any cotmiu rclul vuhio on 

nu mint of lx Ing ver\ mintithlt About J r i vtara Inter, 
Alfri cl Nolrtl, a Svvi<11 Hh engineer uilxtd nltruglv terln 
with kUwlguhr an Infusorial sllklous uirth formed 
from ilu minute fossil ri mains of uni in il< uln and 
produced dynamite which was more stab)* than nltro- 
ghc* rin but which Nil!) pcmstHKul the nriqK rty of Ih»- 
emulng cldlhil or fro/i n at < ompurutivtly high tempera 
lurearound 50 di gM*< m Fahrenheit Whin In this 
condition nKioglyctrln dvnamKe will not explode com 
pit u U If at all 

\atuial kIUoih kiu h as randanlle and chemically 
prt pared amorphous nIIIuih have been _______ 

iihih] as substitute for kloulguhr but with 1 v 
no gn ult r advantage 

Ordlnarv Mai k blasting' jKneder was 
tried as an absorUnt In place of kiesel 
gahr mid it was foam to grcatlv Ini reuse 
the strength in fuel the strength of the 
mixture was found to be gnuter than (lie 
sum of the strengths of the nitroglyi i rln 
and him k powdi r when fired separately 

Black blasting powder was formerly 
eoinposed of approximately 10 per cent 
sulfur, 15 per cent i Imrconl and 75 i«r 
eont nitrate of potash The sulfur which 
Is used to lower the ignition point of black 
powdi r has no value as an alworlsnt of 
nltroglvcerln therefore It was eliminated 
leaving elmnoal and nit rati of judasli " 

Nltrale of soda which is far more alum Using d 

dun) and li ss ivjsiinIvl than nitrnli of 
potash was substituted for llu latter lie- 
emis< as an oxvgin mriUr It was equally as efficient 
Tills left the < Imre mil as an absorbent Wood pulp or 
wood me il wum found to lie a better absorUnt of nltro- 
glvierln than ibarioid and as It wus Just as good a 
combustible, It w is substituted for the *lmreoul 
Through this evolution vve have the modern siwulhd 
straight dvnandte nltroglvie rln wood mud anil 
nitrate of soda In the United staler the first dwmmlte 
manufae tureel was In 18116 In ( all fond a b\ the («lanl 
Powdi_r ( ompain 

While* these ebongos produied a stronger and more 
Hfh tent dvtmmlti limn the former ' guhr dynamite ’ 
yet It did not lower the freezing fiotnt width v\ns still 
H serious luudliap foi some uses Moduli elitmUlry 
was hire brought Into plav and explosive products 
from nitrated petroleum and uml tar derivatives suili 
as r l\T nltrolienzoU phrlt mid and others win sub 
stlluted for part of the nltmgiveerin In 
gri die nt This tended to lower (he free/ ■ — ■ ■ 

ing point to u riegret approximating that 
nt width water freezes Pirns we linvt 
the! F or low freezing dvnamltes low f J j 

fru/Ing dvmunUes will often stand long ( 

Initial exposure to ternm iHturi‘s below tin cxplosrv 

free*/ing point of water and slmrt ex 
posuris to temiHraturis mitih below this oelow I 

wllhout file/Ing but when onoi frorm md familiar 

thawul thev again fret/z linuli more the prof 

readllv tempera 

Further chemical research developed THE E 

high explosives width did not freeze at (___ 
anv tempi ratlin no matter how low i ——— 

I hlorate of potash e vploslves are ninnu 
fui tureel to u verv limited extern!, ns their produi tton 
Is (xtrimelv dangerous and marlv everv compnnv 
attempting their manufaiture has met with a serious 
explosion sooner or later neemapunh d h\ the loss of 
life Pmudnxhnl ns It max six in tluse mixtures aro 
call* d Suf* tv lxplosUos” t hlorate of ]*>tush which 
Is one of the Ingredients In fulminate of mi ruin de¬ 
tonating caps Is so extremelv Kindtlvi to hi it fric¬ 
tion and Impnit when mixed with other combustible* 
that Its use us il eommereiul explosive Is attended with 
eonside mble danger 

On account of the uNittne of nltroglvcerln non 
freezing (\p1osi\es do not produce what Is known na a 
“iKiwdtr heads*he * Till* Is a eharai ti rlstlc which Is 
second In Importance only to their non freezing quail 
ties While a powder hendnche Is in no means n 
Bcrhms matter It oftentimes produces so much Incan 
vcnlence among workmen who handle dynamite that 


non freezing iKiwdt r Is wdected solely for Its non bend 
m he pr<i]>ortieN To one extremely susceptible to the 
effeets of nitroglv ox rln merely shaking hands with a 
p< rson who haw been handling ordlnarv dvnamlte will 
produce u violent IihmiUii he 
The thawing of dvnamife Is usually attended with 
more or lews danger owing to the unstable condition of 
cryHfulll/nl nit j oglvoi rln when frozen In votdl Rations 

have shown that the gnutest percentage of mildents 
from handling explosive la due to thawing methods 
In minims, uceldints from tlmwlng dvnamlte have been 
reduced to a minimum, due to the work of the 1 nlted 
stales Bureau of Mines In their Investigations nnd 
rti omim mlatlons foi Ihm thnvvlng methods anil also 
flie sirht ledernl and Sfaie mijtervislon and insist Ion 
in all phuHCM of tin mining Industry But lu other 
o|h rations such as quuir\lug r ugrh ulture, road work, 



Using dynamite under conditions where non-freezing characteristics are 

valuable 


conlraitlng nnd inlx»i llanums blasting accidents from 
thuwing are quilt* fnqiunt The New 5ork Industrial 
< ode for e xumple states in the Rules and Regulations, 
No bluster shall attempt to use anv dvnnmHe that Is 
frozen also *Onlv approved methods of thawing shall 
1 m* permitted The 4 i*ermlHs|hlc explosives ho (idled 
on account of having Ikxji tested and npproved try the 
Buieau of MinoN for uni in gaseous mid duNtv mines 
automalh ally cense to he permlsMlble whin tliey uro 
frozen In UiiNku the law requires llial a suitable 
house In width to thaw explosive h shall be built Hi p- 
arate from tht «tli* r mine buildings and shall l»e 
equipped wlih miltaldi apparatus for thawing exido 
si v e h 

Whin the proptr thawing methfals n cxnamended bv 
the* jiowder mnnufncturors and the Bureau of Mines 
ore used, the danger Is reduced to a minimum but us 


O RDINARY dynamite freezes at about 50 r Fahrenheit , special 

frecztng varieties of this standard explosive remain unfrozen do ivn to 
about 32 the freezing point of rvaier Much work i* cfone with 
explosives in chmates where the normal temperature for long periods ts far 
below these limits , and m such climates , the Maivinff of dynamite is a 
familiar and very hazardous prerequisite of tls use This article describes 
the progress m the development of dynamites which remain unfrozen at all 
temperatures to which it is humanly possible for the Weather to descend — 

The Editor 


enreleHHneHH Inmases the dnngcr nlno llu reuse# b> the 
mb jKJwer At Hk WhI thawing' Is an expenHlvx* 
tedious troublesome time consuming and dangerous 
operation all of width have been overcome In non 
freezing high explosives In extremely cold weather a 
non frwzlng powdir only should l>e used It should 
uKo lie used In moderately mid uinthor where thnvvlng 
conditions are not possible or practical 

Von fn*erlng powdeis are not us water resistant as 
straight nltroglvcerln dvnamltes or gelatin dvnamlte* 
and for that reason should not be used under water 
Hie henry paraffin paper shell of each cartridge pro 
tects the powder from absorbing moisture in dump or 
wet bore-holes If conditions of moisture are not too 
severe the paper shell may be silt to facilitate better 
packing 

The velocity of detonation, that Is, the quickness with 
which the chemlcnl reaction takes place, ranges from 


1)500 to 12,400 feet per second. This Is quicker than 
gelatin dynamite but not ns quick as straight nitro¬ 
glycerin dynamite 

The InfiurmimhUUy or case with which non-freezing 
I»owdcr Is Ignited uml hums range* alatut the same as 
straight nitroglycerin dynamites It is more inflam¬ 
mable than nminonlu or gdutin dynamites. 

Non freezing powder Is extensively used for quarry¬ 
ing, stripping, mining ore, clay nnd shale blasting, agri¬ 
cultural blasting blasting ice and for all blasting at 
very low tenqieratures In agricultural work It 1h not 
suitable for blasting ditches by the transmitted method 
It In particularly adapted to quarry work where well 
drill hobs are used 

The strengths In which non freezing dynamites are 
regularly mnnufiu turod range from HO to 75 per cent 
Hluv aio pneki din various size cartridges, the standard 
sizes being 1*4 Inches in diameter by 8 
1 i inches long nnd 4 Inches Hnd 5 Indies In 

4^ diameter In lengths of 8 , 10, 12 14 and 

> 10 Inches In the 1 Vi x 8 -Inch size of 

t, f cartridge, whlih Is the size generally used, 
there are \* twi u -L2 r > and 250 cartridge* 

[ * tier 300 pounds, 

London Fogs 

T IIFRTC Is no fundamental difference 
between mist and fog In most cases 
fog, Ih only a denw mint, and the denKlty 
at which mist becomes fog Ih a matter of 
dc Hull h>n \\ hi n mist and fog uro 
formed In fairly char air they nrt white 
On the otlu r hand if (he air contains a 
large quanilty of Impurities, aucli as cur- 

--- bon panicles from lirqierfect combustion, 

tic* are the. mist particles ahseirb the Impurities 
ami Ihxouip tbemae Ives dark-colored In 
this way are fonned tlioso dense fogs In 
1 ondon wlilch are llktned to iiea soup It was orlg 
Inallv thought that the density of a Iranian fog was 
due to the fact that the smoke of the city provide*! 
an unusually large number of nuclei on which nm* 
densntIon eould lake phice thus offering n temptation 
to the nil to ihposit Its moisture which It could not 
resist Am a null lor of fact there are always sulficlent 
nmUl In ilie purest air In England to allow of the 
formation of fog whenever the mcteeirologlcal condl 
lions aro suit ibk 

The relationship lietweeu Hinoko and fog Is peculiar, 
and may be said to is accidental The* meteorological 
conditions whlih are necessary for the formation of 
fog are such that while they Inst smeike cannot get 
nvvnv either vertically or horizontally from the place 
of its origin AImjvo the fog there Is a temperature 
Inversion which effectively prevents all upwarel motion 
of either air or smoke, while fogs over 

.. - . n the land usually form In calm ulr Tim* 

during a fog practically all the smoke 
\al low - whlih I ondon makes Is kept over it and 

fcivn to remains within a few hundred feet of the 

ne with m-ouml 

, This smoke combined with the deposited 

s ts jar water can n» we nil know, product such 

! * c M a an oliscurlty that mlddav is as dark a* 

escnocj midnight The total nlKilltlon of smoke 
n at all from London would not reduce the occa- 

end — slons on which mist and fog occur but 

ninny fogs would remain mists, and we 
should never have a “London particular” 
- J For the formation of mist and fog It Is 
neoe* 8 sarv that the temperature of the nlr 
should continue to fall after the dew point of the air 
hus been readied 

The exteqt to which the temperature continue* to fall 
below the original dew point determines the density 
of the obscurity, neglecting for the moment the etiMt 
of Impurities. This cooling can be brought nboo£ In 
severnl way's of which onlv two are of real importance 
In this connection 

Fogs may be caused bv warm nlr blowing oxer a cold 
sea or a cold land surface The fogs of London are, 
however, almost entirely due to the loss of heat from 
the lower lovers of the ntfppspliere Into a clear sky 
above The a!r radiate* Its Beat, Its temperature falls 
nnd condensation takes place as already described 
Other methods of fog formation, such as the mixing of 
warm and cold air, are of secondary importance and 
never give rise to more than patchy local mists or light 
fogs.— Abstract from Nature, April 14, 3028. 
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Exit the Pullman Car Hammock 

T HE fishnet hamtnock, subject of an old joke which 
the writer will forego, Is destined to disappear It 
provided a place for the clothing but assured the (doth 
ing of an early trip to the presser, for nothing under the 
win could have liecn more efficient In the work of 
putting wrinkles In the wrong place than this ao-enlled 
convenience with wliich the Amirkon jteople haw put 
up for decudes The Pullman t'ompuny Is now equip 
ping Its new cars with a ruck designed to oo up\ 
the same position aliove the berth mh did the hammock, 
but having the advantages of holding the trousejs fiat 
uud of providing u place for the hand baggage 'I Ills 
new rack Is made In skeleton form of one-hit h green 
belting and Is fastened to cither end of the berth h\ 
means of book*. These hooks slide on Iron bra<_k< ts 
so that the whole rack folds hutk fiat either when It 
Is not desired by the passenger or when the l>erth Is 
made up for the da\ Tills rat k will lie nppree luted 
by travelers who have wished to retain hand baggage in 
their berths but wdio Ituve found it necessun to find a 
place for It to Ue where they prefer to be king them 
selves 

Stage Scenery on the Building Block Principle 

A LTHOUGH It was generally believed that the limit 
of novelty In stage setting and setnen lmd l>ecu 
reuohod such has recently lieeu proveel not to he the 
cam, for th( third production at the Earl (nrroll 
Theatre In New York Plfv has witnessed tin Intrnduo 
tlon bv Mr ( arroll of an original and simplified method 
of building up w'enes thut bids fulr to Ih of great use¬ 
fulness, especlallv on rathei small stages 

Heretofore, when rained plat hums and Ht* ps were 
required, these were specials built The> Invariably 
occupied a great deal of space and could oul\ Ik used 
on un extended stale iu smh places as (he \cw \ork 
lllplwUrome, where there was ampu room to Hton ibetn 
when not in use Some of the most elTettlve scenes 
at tills giant plav Ionise were obtained b\ long and wide 
lllghts of stairs down which row ujxm row of girls 
marched out of slghL beneath the wnttrs of the tank 


figures and costumes On each side of a secondary 
proscenium Is a vertical row of tqtotllghls while colored 
and while lights In the tiles nnd in the "canopy ’ In 
fiont of the stugi as Will us below the halennv r filing 
(calh'il ‘ fact lights) properly light the tutors and do 
awuy with shadows filaro are also the usual spot 
lights In the < lm itmlngniph Ihmth at the mu of the 
balcony All these light* must lie carefully calculated 
to meet tin stair dlimn*ions 


tlon over the wings, tail surfaces, etc, of an airplane. 
Whnt Ih novel In the present Investigation Is the ex 
tension of the problem to alrplunes making maneuvers, 
and to wings of dlffVient plun form varying the angle 
of attack and the aileron angle The method adopted 
is simple nutiuious scrubs of small openings are made 
In the surface, (o be invc s| (gated each of these Is 
Joined hy a rublu 1 mis' to a capsule containing a metal 
diaphragm, to whhh is nttadiiil a lilting mirror a 
lieam of light Is reflected 



New Pullman car clothing rack which provides a place for luggage and per¬ 
mits the clothing to he laid out flat 


from this on to a photo, 
graphic film whhh mov be 
shlftid, thus permitting n 
sc rii s of observations to lx* 
mud( The apparatus In use 
records flic pressures exist¬ 
ing at <10 jsilnts slmultune- 
ouslv 

Among the questions ul 
re tide Investigated art the 
changi in pressure dlstilbu 
tlon prodia cd h\ a loop a 
roll etc. tlie effect of the 
shape of tin wing tip oqunre 
corners elfiplbat raked off 
e_k (lu InfiiiLncvof (lit nir 
Hire am from l la propeller 
from tin knowledge thus 
obtained tin' airplane uvgl 
not r e un dec ldc u(K>n the 
Ih st hliajH* of w lag or ele¬ 
vator fir and iqum the 
relative strength required In 
a 0111«re nt pari of his 
st rue I un 

Ihe second research was 
undi r( iKt n to learn the 
mtu il motion of an airplane 
In alighting taking ofT ruak 
Ing oMillutlons and inn 
neuvtilng and at the same 


tbm to record the motions 


In producing his latest offering Mr hurl t irroll 
determined to muke use of these stair* use effects If 
possible Heretofore stnlrcaseH Intel been hull! up In 
two sections and sepurtted for storage, while platforms 
were elaborate affairs (sections of tin stage) that re¬ 
quired hydraulic elevators to ufise them Into place 
Needless to say, the expense and nimbi rsomcness would 
preclude their use In a small theutre the latter par 
tlcularly In a revue with munv scene** To get nround 
the difficulty, Mr Carroll Invented a system of unit 


Mi l url ( arroll s unit blink system of gimind st igi 
siemrv construe tlon m sitting is aclapicd to m in\ 
forms of sicnirv, ns tlie blocks mnv 1m covered or 
masked with paint id stetuiv wheicver <lis)rifi Tlji 
blinks are all palnles) i light him md spriyed with 
silver Italian blue wn* found by experiment to be 
the pmper colni to tint Ua hark wall of rhi Ihejfier 
whlih ii puseats tlie *k\ und forms a suitable Inn k 
ground fi>r am smt 1 hr Invention Is i deddedlv 
novel and vine fut om 


building block construe Mon 
vvherehv he could build ft long 
wide flight of stairs In a lim¬ 
ited space as well hs any 
number of raised platforms 
of nnv shapes which mlglu Ih 
desired. 

After working out his prob¬ 
lem on a small scnle with u 
tluv model Mr Ourroll pro 
ceed( d to construct the actual 
settings for the stage of Ids 
theater In doing tills he fol 
lowed the model precisely to 
scale 

As will bt noted In the ac¬ 
companying view, large units 
are shown horizontally with 
stairs leading up to them and 
with other stairs lending up 
from each side to the njs*x 
Those stairs are u 11 con 
Htrueted in units of two steps 
each, assembled upon different 
slml blocks whose corners 
form intermediate step* Anv 
scene whatsoever con be 
quickly and easily built up by 
but four stage hands since the 
different sized units consist of 
light frames covered with 
three-ply veneer For trane 
portatlon purposes all units 



except the smallest can be 

knoeked down flat, wblh these nnn-cullupslble two-stop 
units can be placed In Interlocked arrangement forming 
»i block In order to get a long flight of step* in the 
limited Space Of about thlrfv feet, the steps were made 
with but a ton-inch tread Thin Is not exactly a sump¬ 
tuous stair, but Is sufficient for Hit purposes 
The tread and height of the steps play on Important 
part In obtaining the proper lighting effects. In the 
present Instance much thought has been put u|x>n se¬ 
curing the lighting that will properly display the 


Recent Aeionautic Investigations 

F EW industries olTi r lx tter Ulmetrat Jon* than the 
munufac lure of nhplmen of the Intimate relation 
between purely hdenilfle investigations und the prm 
tlcul application of the r* suits. As an example of this 
frut attention nmv b* directed to three e\l>ei!mental 
researches hi progress at the laboratories and flying 
station of the National Advisory Comndtree for Aen> 
nuutks nt Ijvnglcv Held Virginia 

The first remir U deals with the pressure distal bu 


of the control MirfmiH and the fornn exerted b\ the 
pilot A lur„e number of Instruments is required, nil 
of whhh weri niulv designed with MjHsial reference 
to lightness und < mupadni kh as well ns to imuraev 
lhe itnlnfi instrument is a photographic film wrapped 
on u ivllmbi whhh Is in rotation for all records are 
much upon this bv Inams of light rellec h d from mirrors 
whhh fen in pait of all tin various Instruments When 
m ii lmil us on an airplane the pilot simply presses 
om button at tip Ik ginning of a maneuver and this 
starts t vt i \ tiling Jhe Insiinmints In use nt the pres 
ent thin an as follows (a) dironorueter (b) air- 
sjMHil rtsoriltr (() single component mceleroinetcr 
(d) 1 h rt im ompom nt neceb remote t a (omblnutlon of 
throe of tin pinions in*truimnN, (♦ > angular velocity 
recorder mnhin„ use of a high sj*ed t h'crric motor as 
a gvrosirqs (f) fhrotw omt>om nt angultr velocity re¬ 
cur ih i n (omfilnallon of throe of tin previous instni- 
m<nls (g> (ontritl position res order (h) force ro- 
< onlt i 

T roru a pirn li< al iwint of vitwv these InstnmtenlH 
illuw t tie pcrrotmancc of nn ah plum to l>e nxs»rded 
K<uritclv in n nianin r quite firs from the personal 
liupr* sstons o| tin list pilots and further the records 
takm In unv maneuver t< II m store which Is perfectly 
plain 

Einstein and the Recent Eclipse 

A W It 111 U in \«turr for April Ji huvs (hat tho 
two of rt Mills of the cxpislIUonM om frotn 

famuli and tin otlnr from tin Ihk rtlwwrvatory to 
\N ifilal Wistmn Australia fu 1 Ih sol n cm lips* of last 
SipttmlHi fin\• now mim to hind ami that IhMIi re- 
jHirt in faviu of the 1 ln*t*m shift of marllght In 
caih iasi the number (»f miiin in* usuri d was very 
large—c \<c ollng so (lu magnitudes hi Ing between the 
s* vt ill h anil tin tititfi I mm (tils It 1* cvhlint that 
tl>e txi»oHur*s w*n loruparailwh long and thut ion 
seqmntlv there would l>e <Hvnsld rable fxtmslon of the 
loronu on ih* plate h width would ohllterati the stars 
mnrest tlu sun Tin measures however wire wuf 
flihntlv e\mt to give a de*lsl\i n suit using tin more 
dlst inf stars Prof*ss**rs t’ampb 11 md Trumpler imas 
und all their jdutis In duplbal* the value's for the 
shift tfi the limb of the Min deduced from the Individual 
plaits rangesl from 1^0 Inches to 1 fttl lm_hes the 
mean of ifi Ih ing 174 Indus whhh Is only 0 01 lmh 
Ush than llmdeins pudidid value 

\h ProffsH*»r < ampMl Ih v\dl known t*> have Insm 
in no muse prt dls]>osed In f ivor of 1 Instdn k tluorv 
(his result combined with that of Professor < bant 
and the mean of tilt Prlmljail and 'sohrtfi results In 
the MMO enllpsr will prohahlv regarded as wetting 
the question at ri st 
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One Law Versus Forty-Eight 

The Practicability and the Necessity of Uniform Motor-Vehicle Legislation in All the States 

By the Scientific American Staff 


URN on** enters Connecticut over any 
major highway, one meets n sign 
board that may not be quite as big 
ijm the proverbial house but that 
looks much bigger whim Urwt It 
hursts ujsm tho ei,e * V ou are on 
torlng Cxutneitkut,’ aays the sign, 
und It proceeds to catalog the major 
[mints of the Nutmeg State traffic 
law Speed limits regulations for passing trolley* the 
sort of locallly that di tines Hu zones In whkh slower 
mihnkI is exalted—all InqiortiiiU [mints on which Csmnee 
tkut rules do or may differ from those of other States, 
are lure epllomtaed for the taneflt of vtaiUng and home 
coming motorists Other States employ the same Idea, 
we mint Ion Connecticut morolj because It Is the moat 
fundllur example of those which we might cite 
Pfiimnlwinln print lie typifies another wa> la which 
It is possible to aid drixern from across the State line 
In their contact with tho law, while at the same time 
making It wistly < usler for home motorists to conduct 
thcmmhcH notordlng to the proprieties in this State 
there Is but one lower speed limit—fifteen miles per 
hour It applies in all cities towns, vlUageN and cross¬ 
roads aggregations of houses, regardless of whether the 
place be lm orixirnted or whether the houses average 
90 or 101 feel apart It applhs equally at points on 
the open read made dangtrous h> rail or road cross¬ 
ings turves grades etc VVhirevcr It applies, tho law 
in strut Is thi State Highway Commission to onvl signs 
plainly warning the motorist of Hu restriction, and 
whew tlu restricted rone runs through a 
vllhige or for any other reason Is of con 
slderahh length, the law Is equally rnan 
datorv that Its termination as will as its 
beginning Is Indicated One who drlu* In 
PennnjIvunlu comes to know nnd to watch 
for the wdconu ‘ Cnd of limit sign 
whkh leavis him fris from all doubt an 
to Just win re II Is profs r to resume sjmxhI 
Piflnsy Ivnnla s proeeilure is Ideal In 
more ways limn one Not alone is one 
advised of Ha location of restrhted zones, 
and inahhd to know with a minimum of 
effort what tlu nstrlctlons are one is 
beyond this nssuud Hint In the nlminct 
of thesi signs the Mute eoiJi applies 
Local regulations conflicting with the 
Btiite laws are explicitly liar red and the 
presence of tho hunt rules In tin Slate 
code makes this prohibition » ffi'cllxi I tut 
not everywhere Is It thus Of the 10 
States for which Information Is on hand 
as wo write no has than 2\ i>ennlt -sometimes in so 
many words and sometimes through fullun to prohibit 
It—tlu hi itlng up hy local Jurlsdlclion of s|hhhI limits 
and other traffii laws x\lthout refi reiiu to Hu d< gree 
of contradiction which inuv exist between these nnd 
th» Statewide omU Nor Is It by anj means the oaw 
that all such Slates require locally restricted areas to 
be fsmted 

Now of course we have with ns always Ha goml old 
Anglo-^axon common law bo that If you go Inlo a 
strange State and set up Ignorance of tlu statute as 
an excuse for Itfl violation, the maglstraH limy verv 
properly tell you Hint he lwi t lnknstid la your Ignor 
anoe of the law Hut as Indicated In tin previous 
article of this series and by the very practices cited 
in tin tasis of t onne<tic ut and Fcnnsylvnnhi vu are 
today going through n proeiSH of quiet unwritten modi 
Coition of this principle of law, whkh places ui>on the 
ngtnclos of Government some degree of res|sms|hllltv 
for hroachasllng the provisions of our more coin 
ph x enactments Tills ta the more so when as with 
most of tlu traffic laws the statute defines not crime 
as against Innocence hut conventional tahuvlor us 
against mere mu onventlonal iota which are not In 
themselves criminal It von plead Ignorance of tho 
traffic law even In your home State the magistrate 
is not likely to tc U you that \ou arc cluugCfthU willy 
nlllv with knowledge thereof Wind he m verj likely 
to tell you howc vc r Is that tin Mute has gone to con 
slriernhle c \|>ense to print In convenient booklet form, 
all Its laws governing motor vehicles that this booklet 
has l>een avallnblt for jour examination without coat 
or Inconvenience to you and that under these oimtm 
stances >ou are ulone responsible for jour own Ignor 


nme Strictly siieaklng of course, this is true But 
h cureful study of the little books In which the various 
Stales have put up their traffic lews for the use of the 
consumer leave?® us quite cold over the practical pond 
blliUcR of learning to drive legally and conventionally 
therefrom 

All these codes necessarily contain a lot of matter 
about licenses for home ears and home drivers This 
section Is of Interest to the nmn who Js bujlng or sell 
Ing a car, and to the visitor who contemplates so long 
a stnj that he mav subject himself to the necessity of 
registering his cur, himself, or both But It lues no 
Injuring wlifttexer upon the more urgent question of 
how in drive legally and safely 

What are the speed limits? Where do the lower 
limits apply? Does one give the rlghpofway to the 
car on ones right, or does the State foil to prescribe 
a rule here? Does I he car on the main road specifically 
have the rlght-of wav over one emerging from n prlvnte 
way, or does the State again leave this to the drivers 
to settle anew on each encounter? How shall one be¬ 
have In the presence of h standing trolley? Are the 
headlights vvlxUh jou brought with you legal In this 
State? Will you be required to odd a mirror, or some 
other article of equipment which Is not demanded bv 
your own State? Is the visibility of your rear license 
plate up to the mark, or must you purchase a new tall 
light assembly? May you If the weather calls for them 
mount lire chains once for all or must vou removo 
them when vou come to n cleared paved rond? Shall 
you dim for approaching traffic or will this be re¬ 


garded as admission that vour bright lights nre too 
bright or will it Is* taken a« driving without adequate 
light, or xvIIl vour verv ability to dim nnd brighten vour 
lamps from the drivers seat be in Itself a violation? 

These Hnd numerous other points will come spedf 
hnllv Into the mind of every conscientious motorist 
every time he crosses n State Hn< Many of them will 
even bother the home driver to some extent so that he 
must check up on them from time to time In this 
sltuntlon, given phvriud possession of the official book 
let of motor laws to start with, the next thought In 
nnv rational mind Is of (in Index 

Moll of 40 motor law pnmphtets and tamklets from 
to States, ,H) have Indices. Three, others have running 
heads throughout the text, on a basis that makes them 
of material aid to tlie eye thut Is searching for the 
s|*xd Minlt or the rexlpnsltv period Tlie remaining 
17 lack nnv pretense at Index or other guide Of these, 
one contains more than 10 000 words according to our 
rather practiced calculation and numerous others run 
nbovp 10 000 Is It rntlonul to ask Ha man who wants 
to know whethir he may pass n standing street car to 
read through the equivalent of five to eight solid pages 
of the Sciextifio American In search of tho Infomm 
tlon' ) Me might answer with a categorical negative 
but we will not be even so rash os this We will say 
only that It dejyends upon the character of the text In 
question 

Scum states have well modified motor codes. Others 
—to put it mlldlv—haven't There Is every reason why 
the latter rather than the former should be the case 
Sometimes the motor code constats of n series of tso* 
tated acts imssed from time to time when a gap In the 
existing laws became evident When this ta the case 


these acts are usually arrunged In chronological order 
of pasHHg^ In the little booklet prepared for the public 
convenience Indeed, how else can they be presented? 

Other States, some ten years ago more or less, passed 
a general traffic act, designed to be a complete and 
self-contained whole. Maybe It was and maybe it 
wasn't, ut the time, In either event, It ta perfectly cer¬ 
tain that It wuhu t, now Increasing traffic, changing 
conditions, changing outlook upon the questions of 
policy Involved in automobile licensing and traffic reg 
illation, have all forced frequent amendments and addl 
tlons—the one Idea that runs through the series being 
simply to keep the code up to date The earlier and 
the simpler amendments urn be, and often are, actually 
applied to the original text by the compositor, the 
wording of the law being changed as provided by the 
amendment, or the new clause being Inserted at the 
point where It claims to belong. But usually the later 
amendments post date the pamphlet Itself, and nre car 
rted on pages inserted In the buck, or even In separate 
leaflets Moreover tn numerous cases the “amendment" 
Is really a lengthy added section, of large and mis¬ 
cellaneous Import, whkh at best con only be grafted 
on to the original act, at a jkilnt where its connection 
Is not particularly obvious, nnd which at worst Is 
published In a separate leaflet, with nothing in the 
original pamphlet to Indh ate that the act ah there 
printed lias been enlarged Usually such a large modi 
fl< atlon of the traffic ait as la contemplated hy these 
remarks ta given n separate legislative title as Chapter 
Umpty Ump of the taws of Nineteen Blanbety Blank, 
and It Is then printed aa such with no 
attempt whatever to correlate It with the 
related matter In the original law 
The result of all this 1s to make the 
printed jwmplilet practically unusable In 
the absence yf an Index. Tills throw h or 
Hhould throw something like half the 
States out of court on the claim that they 
have put their traffic codes in the hands 
of the publh For we (hi not exaggerate 
when we buy that In most of the nnln- 
dexed pamphlets (and some of the in¬ 
dexed ones for that matter), the only 
wav to Hnd a given item be It speed laws, 
headlight provisions or what you will is 
to read the text until you come to It 
Kven In doing this, there la a large has 
ard It ta a conscientious reader Indeed 
who will take In every word, and not 
assume, after having rend the opening 
portions of n paragraph on, any the per 
mtasible weight of motor trucks that It 
doesn t contain what he ta looking for In more than 
one Instance we sear* hed quite honestly, but using this 
technique, for a specific Item without success onlj to 
run on It Iutcr In looking for something else Driver’s 
uge-limits and reelprmlty periods seem peculiarly prone 
to getting tucked away as a subsidiary clause of some 
section having no apium ut connection with these points. 

One or two crowning bits of stupidity demand special 
mention Pennsylvania as we have implied, is a model 
State In Its motor administration and fta codified laws 
are admirably arranged—wlth no Index, hut with a very 
complete and effective series of running heads located 
In the extremely wide slde-mnrgtns This pamphlet 
lacks a title pugo, Hie text beginning right on what 
would be the front cover In the brief title at tho head 
of this page one falls to find the name of the State 
One scans the preamble, the enacting clauses, etc with 
the certainty that somewhere there must be reference 
to the legislature of the sovereign State of So-and So 
But no, so one turns to tho last page—and again one 
is fooled There ta the Governor*® signature, in fac¬ 
simile, large os life, but even under It there ta no line 
Indicating of what State he ta chief executive^ 1 It is 
a solemn and sacred fact that In this entire book, from 
first word to lust, the name “Pennsylvania" does not 
once occur The Act does not even carry a date-fine 
from Harrisburg as an Indirect dttf. If wou didn’t 
know to what State Mr Gifford ]jpft?bot p&Hatns, or 
If he chanced to have a trick signature that nobody 
could read, it would not be possible to identify this law 
a® that of Pennsylvania 

New Jersey has a marvelous Commissioner, so good 
that he has survived numerous changes of admlntatra- 
(Conttfttied on page J40) 



L AST month we earned the opening article of a series upon the legal and 
physical problems created by the growth of the automobile to tts 
present place tn the national life and the national consciousness We 
gave an analysis the burden of which was to show that the most immedi¬ 
ate attention requires to be given the problem of making the motorist ac¬ 
quainted with the laws of his on>n Hate, and of the stales through which 
ht drives This month We try to show that, so long as they remain m 
their present diverse and ill-digested condition, it is not going to be possible 
to do this effectively, and that therefore the necessary relief is to be found 
only m the direction of standardizing the laws of the individual states 
around a single formula appficab/e in all states With the next article 
in the March or another early number , n»e shall pass from destructive to 
constructive criticism, suggesting some of the means whereby uniformity 
may be attained , and some of the provisions which a umform motor code 
proposed for adoption by all states should fiavc—T he EDITOR 
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A HACK of head hunters with Jewish features has 
" been discovered by Captain Frank Hurley, ex 
pUrt*er, 280 miles up the Fly River, at Lake Murray 
to the large Island of Papua The new race was dis¬ 
covered last February and tailed "Sarilbios” because 
of their habit of calling out "Smnhlo” and waving 
thetr laddies to friendly fashion on approach This 
deception almost coat the lives of the explorer and the 
white men with him They were lured Into an ambush 
by the tribesmen on their first visit ashore, but 
escaped to a hall of poison arrows Friendly relations 
were finally established by trading tin boxes and other 
empty metal container* for native products. The 
Sainbtoe had never seen metal before and did all of 
tbeir boiling to atone or bamboo, so that they ultl 


liiiiUh uuiptid tin iMilorirs friendship ns of mere 
lusting value than their heads 
Om \ lew k, i a Ken from UaptHln llurlev s colluthm 
nre as follows (1) lie Motuan village of 1 hmila 
which is built oUl In ila water, off u small island 
iNmhtless the Mot mins built their homes In this fash 
Ion to render them Impugnable to attack from hostile 
land tril^es (2) At tin n mote end of the great Kau 
Ravi, which In shown in another Mew (\) are these 
grotesque objects < ailed Koplravl Thess wore laid In 
great dread excepting h\ tin ancient chiefs who were 
high priests. These ohjuts, symbolizing crocodiles 
were regarded ns godH V tetlms were placed In Ihese 
Koplravl after having tinIr arm* and legs broken to 
prevent ew«i* Th* bod\ the next morning wus cut 


u|» and seasoned with coronnut foi boiling (Mi Kn 
trance to the great Kau !ta\l Tills Urge structure 
functions as a parliament bouse mlbedral museum 
and dub lions* It Is 75 feet high and 400 feet long 
Onlv the w irrlors an permitted to <nt<r and death 
Is the ptnalH for female transgressors Tlie Interior 
is divided Into dens in whh h an shrines containing 
the skulls of victims that have las » kllhd and eaten 
(4) The talioo goblins of IJrma Fbc taboo goblins are 
regarded as mured spirit* ("O Main street of Mallu 
vllhig* southeast Papua Tlies* muarkabh people are 
a maritime race carrvlug on their trading 1>\ s*n 
Tlutr nimtes are seafaring crafl uipahlt or earning 
up to fifteen tons (Photos f'opvright, < aptntn Frank 
Ilurlev i 


SNAPSHOTS OF THE “SAMBIO” HEAD HUNTERS OF NEW GUINEA 
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The Heat of the Earth 

Apparatus with Which Deep Temperatures Are Determined 

By Otto Wilson 



Apparatus for lowering thermometers into deep 
wells 


1(1! MD troubled tlnus It takes a start 
ling emptlun *»f a Mr I trm or a disas¬ 
trous mri hqimkc to rt mind ns that wt 
art Ihlng In a world unfinished h!< it 11> 

ns will as ihiIUImiIIv What tho swarm 
1 ink humans on th» earths surface would 

see If tint could ga 7 -c a little wn\ IsiUMilh llicli feet 
would glx* main of I lie til a thrilling moment of sur 
prise \\c ordinaltlx <uir\ aiound with us thf him 
that the mi Hi Is a grcal solid glulx* probable ratlui 
hot in tin lnMrlor hut If we should ph hut to our 
talus a steel cannon hall luaitd in an Intense Maim 
until U was far mart than whin hot and llan sent 
xxhLiltng on I(h win toured onl\ with Ha thinnest 
of tldn Minis of chu1ln dust wt should probably lane 
a mm li mote mcunili him of what soil of laum wi 
lnlmhit It Is gentrullx amptfd that I la » irllis In 
terlor has a density as great as or group i than that of 
stool jmd a t< iii|H ral are uhtili umild nor only milt lmt 
exon xnpnrin most nietallh eh mints time If It wen 
not for Ha Immense pu^un wlihli keeps Ihrm In 
solid form The outslih IIMmsphti* or shill of rock Is 
Itnilf burning hot i \n pt at tin on surface and men 
liuu alreudx |h net ruled to deptlis where the hint Is 
almost that of ladling wntir 

(’ooMicrmle studhs lunt 1m mi mrrled on In a ltmri 
or less hiiplnmircl fashion for a gom! mnn\ years mid 
u good deal of data has Ixsn aisuiimliiUd Hut it Is 
onl\ Nlnu the mint rs him mltn their wax fui down 
Into tiie surface res ks and tla ollwikeis him st nt 
thilr drills still dd|nr that tin prohUm *»f ditumining 


the earths heat has Imsoimp of practical as well ns 
se iontlflc lnt< rest Tin 1 ideral and State geologists 
have lx*en bus\ In leemt urns In making obserxatlons 
and guthiring data and three xoirs ago the TJ S 
G< ologli al Survex ptibllshisl Hit first toinpn Innslxe 
a (count of geothermal conditions that has ui apt tea led 
TIiIk mum j Imlmlisfoi iht most pint tin edsu nations 
of geologists uiudi In mluiH and xxells, lmt nmnx of tin 
figures art* admittedly of <|Uc*tIonnlih slgnllh unco as 
thix wire obtainisl from ti in | m rutureMihsc rx ations of 
Mows of wuter whose depth of origin could hot ulxvuxs 
lx dittrnilned V cartful rt'clnx king of all these data 
and tla gathering **f manv ntw records not only for 
the United Stales hut for all the rest of the world as 
will In Mi (’ h \ an Orstrund of the U S Geological 
Surux Is now In progress 

Ont f ict Is comlushelj shown bv these studio and 
that Is that the rutc at which the temperature of the 
mrih m c riiHl ini reaves with Increasing ilipth xnrlis 
wldilx for dlfTirint parts of the earth Some of these 
xarlaflons ari obxlously due to IikuI muses In the 
uplH r isnlnstda of Mb hi gun mar the cold xvaters of 
lake Suiierlor the <li*ep copper minis of thiet to Mxe 
Ihousand fist show lemis ralures at the Ixdtom rang 
lag from about (10 to 1KT> degrees I ulnenhelt as mm 
parid with u mi an annual suifnee ti miieralurc* of 4*1 
degries This is u rate of bn rease In gpneral of one 
degm In 120 to 140 feet or more wberms In central 
or southern Michigan the mte Is one derive? for dlf 
fitinies in deptli ranging from 40 to IK) feet In a 
broad 1 m it of ti rrl!or\ in the Wist wfihh Ini lud< s 
wisttin Washington Montana South Dakota and Ne- 
lu iska tin gtntral region Ip which the hot springs 
and ge\s<rn arc found the eaith 1 ms omes rapidIj 
hoiur wiili ln< rmslng depth 1m tla last two-named 
static Hu mil Is ulMuit one degree Fahrenheit for 
mill 20 to 40 feet of Ira reused dipth and In Idaho, In 
legions of meat xolianh actlvhx obNorxutleins of 
temj>eratures In wills lam shown a rnplil Inc rense of 
almut onL degree f«n 10 to 20 feet These local varla 
Moils make It dlllk ult to arrlxe nt gtnoruIIrations on 
tla subject ot the uxiiagi late of Inciease In tun|M rn 
lure as we go deeper Into the earths i rust but it 
siims to Ik falrlx xxill isialdlshul that tla rati Is 
fonshlciabh itss In the older rocks than in Mie newer 
formations 


The deepest hole xxhlch men huxe ever made in the 
mrth was In Wist \ irginia where the Hope Natural 
Gas Comptmx, under the dliectlon of Its vice-president 
Mr John H Corrln of Pittsburgh »et out to explore 
the lower strata in a scare h for deeper oil und gas 
sands than any thut had yet been reuched In the State 
1 hey sent their drill down to a depth of 7579 feet, m 
just 341 feet Bhort of n tulle and a half when a cuxrdn 
effectually stopind further operation* While they did 
not reach thilr objeetlxo the venture bore much fruit 
of scientific lute rest In the shape of mlnuto fossils and 
tiwperaturc readings. Mr Ann Orstrund equlp|»ed 
with specially dexlxed tliermoim terw, made regular lent 
peruture testa ixery 100 feet down to 2000 feet and 
ixerx 210 feet thereafter, width he found t» agree In 
the main with the records which he hod prexlouslx 
taken in the world h second deei»est well drilled by tin 
same emiipuny In West Airginlu In 1910-18. At a depth 
of 77X1 feet where the last t< ni|>er it lire test was made 
the tlu rmometer reglsti red 108 0 degrees Fahrenheit 
as compared with r >33 degrees tiie mean teni|»oratui*« 
at the Hurfacv This is un axerngc of 05 fei t fm cue h 
degree In Inc rensiMl timpirature for the whole xxell 
although the gain was not uniform all the waj down 
The rati In the second deepest well was about 70 feet 
and others In West \ Irginla slmwed much tin same 
it m|)cnttiirc Inciease although In some of them as much 
m SO or 90 feet of added depth was required to raise 
the tempuuture one degree The following figures 
show how hot xxeri the roc kH at various lexels and how 
steadily the temperature rose 


Depth 

De« F 

Depth 

Dew F 

100 fwt 

63 7 

4000 feet 

104 7 

600 fwt 

69 9 

4600 fed 

in e 

1000 ftx t 

66 6 

6000 fed 

121 1 

1600 f«*t 

71 8 

MOO feet 

1SS 1 

>000 frrt 

78 4 

0000 feet 

J 43 9 

^600 feet 

SC! 0 

6600 feet 

164 fi 

3000 fW*t 

91 9 

7000 f«*t 

168-2 

3600 feet 

97 6 

7600 feet 

168 6 


It Is nc*t altogether a simple matter to got these tern 
is ratines ucTimitelv xvlien the depth reaches sexcial 
thousand feet Several different kinds of thermometers 
haxe 1ms n used hut for depths clown to 3000 feet Mr 
Van Orstrand has found that the electrical rei-duMmc'e 
thermometer is best far use In xxellg which are free from 
oil or water Tm lowering Mils thermometer Into the 
(Continued on paf/r 1^1) 



Steel tube for thermometer In wells where water Is present If the mercury bulb should come In con¬ 
tact with the water, the pressure would drive the fluid upward and the readings would be of no value 



In the center !b « plain bnuui rod The wire* Veep It from twinning agnlnrt the eldet of the hole which would disturb th# 
moresry In the thermometer* immedintrly »bo\e The aluminum diak* *1H the operator to determine when the line h*» struck 

wnt< r 


Weight attached to the end of the line used In lowering thermometers into deep wells 



Maxlmum-reetrding mercury thermometer used for measuring deep-wet) temperatures, with the tube 

in which H Is placed 



The Inconspicuous opening of the world's deepest 
well, with s thermometer waiting te be lowered in 
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Flivvers of the Air That Approach 100 Miles 
Per Gallon 

T llk rount competition fur small motor driven 
gliders or light airplane* at Lympno results! in 
some wonderful performances and delinitelv marks n 
new truid of design which must ultimately produce n 
type of aircraft width In Mm relation to ordinary air 
craft will he nnalagous 1° the portion of tht t ulnar 
In the HUtonjohlle world The condiI ions of tin toin 
petition limited the sUe of engine used to T'V) < l in 
paeity roughly equivalent to six horsepower, the chief 
prize being awarded to the mm hint accomplishing the 
greatest distance on one gallon of any standard fuel 
Subsidiary prizes were awarded for spe< d altitude and 
for greatest distance flown lrrcsjastive of fut 1 con 
sumption .Although the tmsHihillty of thing with cn 
gim*K of very low power bus been rtxxtgnized for some 
considerable time, and especially so «lnn tlie progress 
m hie veil In the design and uw. of gliders, tht re has 
always existed un Impression that, machines of this 
duos would he extremely fair weather craft, demand 
Lug more rnther than less skill In piloting The out 
standing feature of the Lympne competition was the 
excellent behavior of most of the machine* in ex 
(remely bud wenther, which gave no IndluiMon of lack 
of power or control The course was 12% miles In 
length and roughly triangulur In Hhai>e the latter dr 
cumstanca deflnltelv precluding the ixisHlbilitv of any 
assistance l>elng rtndcml h\ fuvornhle winds lurlher 
the term motor glider width 1ms V>een gcmrnlh applied 
ha* suggested that tlic flights of tlie machines would 
be In the nature of motor-assisted glides In which 
waning against the rising current would piny nn tin 
portant part When it Is conshhred however, that the 
absence of unv men ns of restarting after tlie ongini 
hud Htnpjied In the air would neccNsltute its 1m lng kept 
running dm lng the jierlod of soaring width would 
necessarily Ik? nt a slow rati of forward simssI It will 
he seen that this nmnmvir would ddruct from tallar 
than add to tlie miles j>or gallon flown Actually the 
mm hlueH flown at lvmpne us will be wvn hv the 
uuompandng illustrations were miniature airplanes 
possessing u temarkuhlj high iurformume and which 
monniver was not obtained at tht expense of structural 
strength, most of the mti<hints < (informing to the reg 
ulutlons regarding fm tors of safety, eti The ma 
ddues accomplishing Ihe greatest dlstuime per gallon 
of fuel wert Ihe Wren and “A N K C monoplanes 
width tltd with tht excellent 
figure of 87 r \ mllcR per gallon 
lliu former is n cantilever 
monoplane with the landing 
wheels pHrllv enclosed In the 
IkmK the power plant bdng 
a diminutive motor* vek cn 
glne of three horsepower drlv 
lng nn airscrew three feet six 
Indies in diameter direct It 
iMissesses a top speed of nhout 
mllCM per hour, and wns 
flown during the competition 
In very rough weather It 
uuh computed that on n fairly 
calm day this plane would flv 
for 110 miles on one gallon of 
fuel The “A N K. C mono¬ 
plane w 1th u six hors* im»w< r engine gave a really 
astonishing performance. Apart from Its low fuel <-on 
sumption, lts top s|>oed was In the neighborhood of 80 
miles jier hour and Its best climb during the wook was 
14,400 feet In a little over the hour Its ceiling < e, 
the maximum altitude possible was tonsldered to be 
about 20,000 feet TIiIn with hii engine of 7*50 cc cn 
imclty The high effidency shown must in this case be 
attributed to the wing section used this being com 
puted to possess a llftto-diag ratio of 22 to I This 


In other words means lhat the 
resistance of the wing In flight 
Is unh one-twenty suoml of 
the wdglit lifted Lnforiu 
iwtiIv tlie addition of a ix.(]\ 
reduces tlu lift to-drng » itlo 
of the (omplcte mm hlnr in m 
extent dLjwndent on tin de¬ 
gree of streamline efttv | oh 
tallied Thus It Is quite pus 
slhli that although tlu wing 
atone rnnv possess n high I /f> 
rullo that of the compk t< ma 
i him dm to a Imdlv di ijied 
body nia\ he quit* fndlfteitnt 
In (la (as* ( if flip A N I ( 

the <ompM< mat him Is si tint to lu. lb to l Thtre- 
fou, as Its w tight loath d with pilot Is 40 ") iHuimk Mm 
thrust nextssm to muiniuln horizontal lllgtit at the 
sjkhm} at width lids I/I) umuis, is 1/lflth of 40% =- JO 
IMiunds It will thus lx st mi that as tin ichl-damt of a 
maddm is reduced tin itstrv* iwmcr avallahh K In 
ert isihI This retlm tlmi n| iiHistuiut may ht ohialiud 
hv min tart ful dttall design In width tht rt Is a mini 



A N K C. monoplane with h!x horsepower engine, which flew 87 *? miles on a 
gallon of fuel won the altitude prize with 14,100 feet, and came second m the 
speed contest with a mark of 74 miles per hour 


Nioinq lane I tu I/!> of 



The Wren monoplane which shared the laurels with the A N 


mum td t \im»sm| wins linings tit. or h\ Hit piodm 
(Ion of ImpioMtl wing hums Tlie hitter jiolnl Indi 
t nit a a direction in width little light plants will ht of 
InmiLnso value In tnuhlliu exiNiimtnlnl wings and tin 
ifftst of various toutiolling urrungements to In tried 
out In flight at low tost uOordlng in invaluable theek 
nn wind tunnel moth 1 t\[*i fluents 
The Parnalt Pixie width won Hie sjiecd tonh^st 
had a top speed of nhout ‘Mi milts jar hour two hips 



The De Hsviland *ix horsepower monoplane driven by Capt Broad 


having Iks n flown at a s«‘d of 8*2 milts jier hour 
Only one mat !dne the ( nossjielhm Gull tUparltsJ 
from the tractor nlr-snw tirangtmenl In this mu 
<hlni Ha engine was mounted on iht wing Immedlntelv 
afl of the pilot, driving iht twin propellers hv means 
of chains 

Tht control lu hi lit \ **f Hit machines gtntrallv w is 
txcelhnt this lielng inst meed l>v the fad Hint two 
weie Ioojhh! during tin an* ling In this oonntMtion it 
was ohvlnus that vnlrnhli lessons had lieen U arned 
from ihe results of Hie gild 
lng competition at It ford 
I iRt year 

It Is also up pa rtii l Hint 
with cartful design pnr 
tlculnrh In Hit n dm tlon of 
reslstante It will N isisslhli 
to construt t a two w at* r ma 
dihie with an engine of sl\ 
honw power width will |m>h- 
scrh a top sjiet t1 of almut 70 
miles pt r hour, a landing 
speed of 2% miles per hour 
ind which can Ik housed in 
a space no greater than that 
afforded bv tht average pri¬ 
vate garage These mat bines 
possess the very valuable nt 
tribute of a low landing 



The Aw biplane, with S</,-hor»epower engine, which reached a height of 

U.850 feet 


'*)mm t] wlildi 1 1 niii t itxltats oik of ihe chief risks of 
living, anti fnrrhei penults binding's to Ik ninth in 
small spatx n It inus| la admltletl however that <x»n 
*4dt mbit progress In Hlnhllitv and control must still he 
math lit lore iheM mu him* tan umv* Into ttinthlng 
likt general use lids of toiii'st Is \ matttr of time 
I or iht luma dlun pitstnl Hits* madiliH s have i very 
gnat valm fm Ha prdltnlnun training tif pilots and 
foi tx onomh itl full m ah exjs rluu ntal vwn k To a 
li'sw i txltnt tlitv will also he 
iMillaldi as pi hate louring 
maddnts amt for siKirtllig 
purjioHt s 

Lichens—Impossible 
Plants 

A MOM* tlu most singular 
mul lnexpikahU of or 
ganlsms art tho-s known to 
Ivotunists as ildieil-> A lit ht ll 
Is noi an organism or sited* s 
ill Iht siinil sens* that we use 
Hit wonl In rdtnfng tool lit r 

planN tu itnlnmlrt \ .mil! 

einl> or tlu tixx on w lies** 
null H Ittds in appU tux or an ant eruwllng tin Its 
11 un Iv tatli Is a distlnd n|h t Itsi ji delinlte tntltv of 
men oi U ss homogt ntvms struduie with orguris ami 
issues of a tomnion prlmarv origin and a tbflnln exun 
moil h|ms !Hi lundllv I udi of the examples tiltsl Is 
(he pmdud ol Ihe union of a h|k rm and an egg till 
fiom like plants and tan tome into Itelog In no othtr 
wav 

It Is lint Unit soim animals and many lflunis proje 
agab wlmllv m in some part parthenogcnetlcully that 
Is without Hit. ftitlll/allon of the egg and that otluis 
in* mist in mmiluis ihrough son a fonn of soinath or 
ttll division lut no nmM* i what tlu txad iik tlmd 
ll is lm|Misslh)e to havt a ttnonut eruh whom vuircnts 
wtn amrhlng hut ttxonul truhs or to ger a irons be- 
tw<tn a uni and a flow* ring plant a liverwort and a 
mtfss a slunk ind a sartllne u hat and u bird or even 
Istvusn two dWtiiut mammals flkt a eat and u dog 
lit when ut examine lit Ians we And an entirely 
dllTtitnl stalt of afrulrs A lit la n Is composed of two 
♦ ntirth unIIk* organisms 1 m longing to two uttlrely 
dlstlmt ami altogdlur difftunt groups of plants. 
Ithdogkalh a Ikian is therefou <oni[M>sod of and is 
the rx*sult ini of tlu Ink ind ion of two disiint t and 
tiUerlv anil 1 Uxlug <irg*inNms whldi go to make up 
lls Ivotlv If we section a lit Ian and examine Its anal 
umv wt And It lo lie made up of a fungus and an alga 
Hu form and texture of most lit hens Is due to the 
fungus filaments often hdng compacted at the surface 
to form a tlihk strong toiltx while from the lower 
Mirfatt 1 he\ t xtend as rhlrtdds t»r otherwise simulate 
roots 

Tin ulg i on the other hand is In marlv every *use 
distiilmtid in a Inver within the body of the lldien 
but niudi neurtr tlie up|>er or outer surface so (hat In 
section it forms a streak of bright green enmeshed In 
lla white threads of the fungus The fungus of a 
Ik In n howtvtr has the nt w dutv of <m doping' and 
proltdhig the alga so that the latter nun imrtuse In 
nuiiilier and jm t Torm more effet lively the tusk of nuinu 
fiuturlng food foi Hit fungus A result of this Is per 
hups the teuton k»r the development of the greatly 
varied md mmpli \ Ixullts of tlu high* r lit Ians Ihe 
fungus Mipplhs the alga with watei and min* rul salts 
and nun also turn more or less of its carbon supph 
with It Tin alga 1* protected in such n way ilml It 
is able to grow wliere It would lie IniiutMsIhh to do st> 
alone and Its continued existence, through txll dlvlshm 
Is assured 

It Is UiIh strange usst^clatlon of two unlike organisms 
a fungus as master living ns u pantdn or a Niiprophvtt 
ipHin an enslaved alga whldi glvt^s rise to the anomnl 
ouh organisms called lichens plants whh h dlfT* r 
markedly fiom either of their eom|H>iunts— I bxtrai t 
from thr tfrinttifit Mottihlft for It hruory 192 T trfkic 
b}f \ H Him PMhp/dm Hurt on of Unmet 
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Lessons of the Japanese Earthquake 

Types of Construction which Survived and Recommendations for Reconstruction 

A Resume of Engineering Opinion 



KKL and reinforced concrete were the up shearing stresses that were too severe for oven the 

structural victors of the Juiumose dl« strongest materials to withstand It would appear that 

aster This In sum, Is the opinion of an hoiiu damage was received by interior walls made of 

ttglnecr empluyed by one of the largest gravel reinforced concrete, but these are not serious 

American construction companies to make tnougli to preclude repair of the buildings, 
a mud} of the industrlul buildings which Masonry piers suffered <iulte badly, especially on the 
hud Iteen t rected by this company prior to the great middle floors of low four story buildings 
eurth(|UHke which made a shambles of Tokyo and Practlcallv all kinds of fuclng materlnl failed Tile* 

\nkohunm were the most resistant of nmterlul* of this class to 

In oompuny with a Japanese nn hlteet thin American damage and dlslodgemeM Next in the order of re¬ 
engineer made n vtrv careful and thorough examination slstance comes stucco, followed by granite, cut stone 

of h number of strutturn which remained standing, and terra cotta Interior partitions innde of hollow 
although in u so m t w hut 
damaged condition The 
moHt striking dlsc-overv was 
(hut practically none of tla 
great id eel columns used In 
these buildings was j>er- 
manenth distorted Thai 
those meml>ers had Usn sub 
jeded to violent tlcxlonswns 
at once obvious, for the nuts 
onry ph rs which had tn 
( lowed tlu in w T ere \er\ lmdly 
shattered proving tlw luttral 
move.me nt of tin columns 
themselves Lh|xmUiIIv vvns 
this phi nomenon noticeable 
in t he ^ ond and third 

stories of the buildings whlli 
the hrst and fourth had suf 
fired relaflvelv less 

These fads Indicate very 
patentlv that the steel used 
was Isith strong enough to 
withstand tlu normal dead 
load plus the live load suisr 
impost (1 | n the eartlu(uake 
move meats and that It liad 
an clastic limit high enough 
to Insure Its fSlI return to 
original jsmUlon after an 
amount of lateral Nwuelng 
which was at hast sufficient 
to swing electric light gloltes 
huhih nded on two-foot cords 
egainst tlu ceilings and fim 
lure them 

Hint sled bihk and con 
Crete hi* no icofdtlve Jn>in 
nnce ngalnnt d< strut lion b} 
uirtb<]uaki slunk unless 
proi>erlv designed and unless 
of good qmilllv Is shown by 
tlie severe damage that was 
received hv n huge six stoiv 
steel hi Ic k tone rcU building 
of I a pane st constuidlon 
which wus so hadlv damaged 
that It must lee (Hmedlshe d 
In this urne the sted was 
left hv the earthquake with 
pernmnent distortion* \n 
uthei* similar exmuplc Is that 
of n reinforced concrete 

building built bv the Jupan , , . , * 

ese, wide h collapsed and A rieel building in Tokyo whrcn survived the recent earthquake without permanent damage. Although 

killed 110 occupants The the right and left swaying motion net up atreeaes that sheared the outside walls In two corresponding 

wrec k of this structure is systems of parallel fractures, the steel framework was strong and elastic enough to return to Us original 

thought to have las n entireiv form after the last tremor Demolition will be unnecessary in this case. Steel and reinforced con- 

owing to fauitv construction crete withstood the earthquake shocks host 

Even allowing for sueh 

workmanship and design Rteel and concrete did not tiles were utterlv unable to withstand the crushing reinforced very thorot 

come out with a whollv j>crftHi seme It is doubtful If stresses caused bv the lateral movement of the columns, nml longitudinally 

unvthing short of canvas tents would Nevertheless and they fell In fragments. But partitions made of should lie used In the 1 

Its record W so good and so much lietter than an\thing plush r on metal lath were not nearly so severely dam as around elevato^ shn 
else that there is little doubt thul It will be very aged Still better behavior was given by partitions of Lastly, wherever post 

largely used In the reconstruction which the Japanese concrete while thoHc of reinforced concrete fared boat ahould be built from be 

are planning Hnd whhh thev are nppronchlng In a of all Even In this material, however, there were some number of openings, 
truly scientific manner In nn attempt to avoid niuklng cases of shattering resulting from boriwwtal shearing, It Is on Interesting i 

the same errors again and this was most evident In the case of partitions the two most modern m 

Even horironlul it In forced-concrete floor slabs re- made of slag concrete and pnbllft buildings, n 

mained Intuit or marlv m At the points where bays Thus It Is evident, Judging from the experience of crete, should also prov 
or sections of the parts of each building Joined there gtte large engineering construction Ann, that steel and rival In s region wtw 

were some minor cracks in the floor construction, but reinforced concrete are the materials best suited for foundation on reallien 

tbene wer* lsdnts when tlu sever vl sections of the construction In earthquake nones, provided that steel avoid periodically ocm] 

building vibrated (ndeivendtmly of each other setting of proper strength and high enough elastic limit to predictable whfm. 



return to ita original position, Is specified and used, and 
provided that concrete made of carefully chosen ma¬ 
terials properly mixed and carefully reinforced, t# 
employed 

As a result of these observations a number of in¬ 
teresting recommendations were submitted by the en 
ginecr on the ground If Tokyo and Yokohama are 
rebuilt—and, of course, they will be rebuilt, for the 
Japanese certainly are not the sort of a people that 
will waste time In lamentation before setting to work 
to put their shambles In order—it la believed that all 
foundations should be of piles capped with reinforced 
concrete, or of Isolated pier 
spread footings, or of solid 
concrete mats without plies. 
These plies are In no case to 
be driven to hard pan or to 
"refusal * In this manner 
full advantage Is to be taken 
of the natural cushioning re¬ 
silience of the earth For If 
the piles were driven to rock 
the full severity of the earth 
quake shocks would. In the 
event of another earthquake 
(an event that is practically 
Inevitable)» be transmitted 
directly up through the piles 
to the building For this 
reason it 1* advisable that 
deep basements should be 
avoided 

Steel columns should be 
placed In a straight line in 
cither direction so that at 
every panel there will be a 
muxltnum number of points 
of mdniimee Moreover the 
sections of these columns 
should be as wide as possible 
In each direction and should 
be connected at each floor 
by us deep girders as head 
room will permit In this 
manner It Is possible to avoid 
the use of knee braces lUv 
ets whhh are "In tension 
should be carefully avoided, 
and Instead, whenever pos¬ 
sible they should be used in 
such a position that they are 
In shear” 

If concrete Is to maintain 
the splendid reputation for 
use In earthquake cones that 
has been awarded It by the 
gruelling tests of the Japan 
ese catastrophe It is recoia 
mended that it be Used only 
after careful screen anal} sis 
of the aggregates available, 
and the water content should 
be kept down to such a# low 
minimum* that the concrete 
can. only Just be worked Into 
the forms. It U believed 
mt damage. Although that exterior piers around 
s in two corrstponding steel columns should be made 

to return to Us original of reinforced concrete, while 

el and reinforced con- interior columns and con¬ 
necting girders should be en 
tlrely covered with concrete 
reinforced very thoroughly both around the column* 
and longitudinally Solid relnforcod-concrete walls 
should lie used In the Interior between columns u wen 
as around elevator shafts, pipe shafts, And stair wells 
Lastly, wherever possible, reinforced concrete waliB 
should be built from basement to roof, with a mtydmum 
number of openings. 

It is an Interesting and perhaps significant fact that 
the two most modern materials used for large industrial 
and public buildings, namely, steel and reinforced con¬ 
crete, should also prove to be the beet Adapted to sur¬ 
vival in a region where It le necessary to float the 
foundation on resilient shock absorbers in order to 
avoid periodically complete destruction at Nature's nn 
predictable whfm. 
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The Continuous-Traffic Lift Bridge cloth hu» broken through ut 

N order that bridge traffic may not be Interrupted discolored place*, of 

by the necessity of keeping a clearance great enough course rtnderlng tin g u% 
beneath it to permit the passage of water-* rufi, u new monts useless, 

and unique type of bridge has been designed bv Mr The tuusc of this distress 

A. A. Henderson, an engineer of Pittsburgh fills bridge ln S phenomena is now r< 
doe* away with the alternative necessity of building voided The dlsruvirv \\ 14 4 
a span at bo great a height above the street level tint brought hImhii through tom 
a costly and steep approach must Isv mad* The bridge plaints made to the wit u jsp 
may la* raised In the center with hydraulic jinks jm r laundries by cusiniui rs who 
mlftlng full clearance below for navi gut Ion during flood had the experience just 

time and at the same time Interposing onlj a low and mentioned with chains iho 

temporary grade for the approach of bridge traffic tin v hud sent uuav m Ik 

Tbla bridge U not, at least not in the usual sense of "ashed 
the word, a lift bridge* Rather is it designed to be Clumluii examination of 
raised only in time of high wafer, and then to Ik kept the brownish sin)ts dls, |< M ,1 
rul&ed until the water subsides flu pre since of sulfuric 

With the center span und the adjacent ends of the add While the chunHis 

sliore 8pann raised there will be, of course, u gap at the who mutk the tests in* not 

shore ends of the latter Ordlnarilj this gap will Ijc pnpured to formula!* the 
surprisingly small, introducing no new feutuu not hk exart chtmhul reiuMon ihul 
ularly met with at the expansion Joint of all larg* tuk*s place lluv Ullev* lhat 
bridges In the case of a specific bridge of this tvpe the mid In produced from 
which was designed for the Allegheny River at Pills the mnvnsioi) of sulfin ill 
burgh, having a center span of 410 feet and two shore oxide (so ) In the time* 

spans of 93,4 feet each, with a total lift of 1 1 feet thH plait Into Mil Turk at Id 

gap would be only three inches, and could he rcudllj (Ssn f ) in tin pristine of 
provided for Tho gradient caused by the tilting of Mi« moisture in the w* t nr 
the two shore spuns, with the Jacks run up all the wit> aunt The sulfur dioxide In 



New rail bridge acroBs the Hudson below Alhany, now under construction 


would In this cuse be 5 7 jar cent Hut a stml> of 
waterlevels at tliat point shows that there would l>e 
very few days In the vear when the wuterlevel In th* 
river would be so high that the jacks would hnvr to 
bo fully run out 

During 185 days of the year, corresponding to the 
period of low run-off the bridge would not have to la 
raised at all while a full extension of the jucks would 
be required during onl> 3 0 dux a of the entire >eur 

The Jacks necessary to lift the total _ 


tirdlv uuminted for us a b> product from th* con 
sumption of ]Hw»r gii'd*s,>r coal, the gas lielng rouviycd 
hv smoke coming fn>m tin riilmnevK An further proof 
nf iho f nrr* * In* ss of till's * xphinatiou It In worth noting 
that the trouble mis bin n found to or* ur malnh on 
cloudj (lavs, whin liar* Is a touhnrv foi ninth* to 
descend Vculn w ht n gimncnts come fiom tlie laundiv 
already driid rt mlv tola Ironed bv tin Jioumwifc, tin 
stains nre absent, for the laundries dr\ indoors 


Cutting a Traffic Tangle With a $20,000,000 
Bridge 

T ill* awful bottle-neck on the New \ork < entral 
Hath mid at Allmnv win re ev*r\ jumnd of fr*lght 
and «\ 11 x piisstagtr latwun th* West and New York 
or limit on have to pass over n vn\ limited number of 
lincks will lie mtusuruhlv relieved by the new bridge 
ut Casiltion ten miles south of Allmny, now under 
< onstrm Hon The bridge will afford a 


load, static and live of 5600 tons would 
consist ot plungers of 32 inch diana ter 
working under u three or four thousand 
pound per inch pressure delivered hv an 
automatically controlled pump In order 
that the load may not continue to rest 
on the water In the cylinders after the 
bridge is raised, four 20-Inch follow up 
screws are placed near the jacks bo that 
the static load can be transferred to them 
Similar hydraulic jacks are being used 
in the canal boat lift at Lea bontenelles 
France, on the Nuef foss€ ( anal, where a 
ram supports a weight of 800 tons on a 



unmet lion betwt'on th* West shore nnd 
the \* » D>rk ( entral Jims without pass 
Ing through the Ulmnv slut ion of the 
latter mad Although actual work began 
only a \* a ago last Tun* good progn xs 
Ims hinn mud* ns nur picture shows The 
computed bridge will 1 m high* r than the 
PoughkupNie spun nnd longer than the 
Urooklsn Bridge 


Dog: Distemper 


D lsTMlPI It is an acute highly con¬ 
tagious * 11 ** use presenting symptoms 
Horn* w lmt an dogoiis to nu a*!* s In man 


diameter of six feet six inches with a 


While soiiu havi rtgiirded 11 ns siwsjflc 


a run-out of 48 feet Hydraulic lift bridge proposed for rivers with a full spring stage of water, to f " r lh * dog otln r* consider tint It occurs 

In order to provide for the transverse permit passage of boats without interrupting traffic or requiring a bridge of ,n w,, *ng foxe*, wolves jackals 

and longitudinal forces of wind etc, It excessive clearance hvenus and * ven monkeys hrom Its 

will be neceamir) to have short sUm I contagiosity it N certain that the «airsc 


guide-tower* at the ends of the two pkrs so designed 
and constructed as to form « component part of ihem 

Bad Coal Rains Family Wash 

OMB housewives, mainly those living in large cities, 
recently had the unpleasant experience of having 
laundry ruined that had been hung out to drj Mlk 
shirts or dainty undetfhinga have shown brownish 
stains, and frequently, on Ironing the garments the 


Ninety-Eight Tons of Steel in One Piece 

T UL luuvlesl as will us til* long* si st«s 1 hrldgt 
girder over umtl in bridge const rut (Ion in \mtilm 
was recently swung Into plucc mir ihc MI-sKHlppl 
river at Rock Island Illinois Thin Mis 1 iminshr In 
114 feet h*ng an*l wtl^hs 98 tons TH mimval fmin 
the foumliv w heic il wun fubrlcjitisJ r* ijijIm d tin list 
of four flat mr> and n In saitl to H tin maximum 
weight that any foundiv t*»uhl profhue In one {dtsx 

Tin glrflir spans a slough 



of the Mississippi ri\<r and 
forum th* last link In a new 
bridge designed to tarry 
(raflit at this point for the 
Uext "*0 j*ars At fills 
tralll* Is heavy nn*l th* move¬ 
ment hetwtsn trains Nshort 
The oidlnnrj ex|H*U*nt of 
diverting trunk to a t* in 
lN>riir\ hack could not hi 
nuide use *»f Tlie old stiia r 
Blrnclurt was rtmovid and 
the new one ere* ttsl with 
out Interfering with reuil ir 
railroad trnlfh to unv ***n 
alderjibh dcgr*s^ thie tra* k 
wap tak* n **ut if w rvln dur¬ 
ing th* dnv hut was fn k* r 
vie* again when the working 
dav was over 

The completion of this 
bridge, which is expected to 
progress rapldlv, will make 
possible greater electric 
power, as the new typ#pf 
bridge will give full power 


Flactaf a 98-toa gMer near Beck bland. DL to the stream current 


Is unhiolH of some kind, whhli bow*ver, has hitherto 
not Inna unmasked Indeed there Is verv lUth nal 
vihnilli* kn**vvUslgr extant <ui tin dlsejis* Tills H 
In part at am rat* due to lh*_ fact that what vttcr 
lnar\ sur^ttins nn*l th* laltv cull d|spn>|*er 1 b Hhuost 
urtainlv n*d *>n* hut M\*nd dls*as*H Tliat on* of 
these is th* sjMsith dlseas* is 1 h>\\*\ t r, verv prnhuhh 
Vt pi* s* ni the con*s pi of dlsl* nqipr * Is (Sitir* l\ 
cllnhul Tim on* Unds descriptions in th* literntuie 
of cut inIml Kuslrl* rn rums nnd exanthenmth tvi»cs 
of tin dlsi is* Thtrt Is a Lrujt body «>f rvhknet to 
show that on* attack of th* mal idv * onf* rs a durabh 
Imirmnilv on fit* survivor The dlscsis* *m * urs in all 
countrhs and was uppuniitlv known in antiquitv On 
th* ottn r hand fhcrv Is a tra*tftlon—It is little mare— 
that dlsttinpci was Introduced into Furop* from South 
\imil*n fn th* s*v*nl*snt!i **nturv There huvt Ihsii 
nmnv r*s*arch«N on th* jtr**bal»le enun* and from the 
turn of Sumner (187^1 dowm to the pr* suit cverv 
known t>p ( "f ml* rola Inm ben lncrlmlnaUsl 

Many hav* l»*ll*v*d tlmt * irr* mine nearest th* 
truth with the 1 *1*a th it the cuimu mttrhl is an Invisible 
mlerolK xx 1 u c 1 1 » an trnw-rne lia*Urh»l fllltrs With HI 
trains obtained from nasal morettons ht ohtalncd lethal 
* fle< ta w hlch vu i* claim*d to l>* Id* nti* a) with true 
distenq)* r, nnd lie r* guided th* visible hniliriu found 
b> otlurs ns seeonilnry immkrH 

This \Uu Is hirg*l> a* * tided without criticism R 
mav be pointed out howcvi r Uml Carr* s work uhhh 
is not given in am great tlelull, hus lusn adv*rs*)\ 
crltklwd by (lalll \ nlerio, and e*qv*Hiall> by Kngunnw 
Filter pass* rs have T>een MiLgeht*Hl *>r pioved for a mini 
her of pathological conditions Th* \ art hlghh in 
fe* tlous invisible fll terabit and n**n lulrlvnbU lluv 
pntlaiblv constitute a new group of living tliE ti^h width 
if discovered In tin cam of dHlnnper mav throw a 
light on many unknowm causes of disease in man 
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A bed of seedling at the Arboritum 


1 111) Id* ii ii| n lmtnnl* ul garde n ismihu old 

\\ * hid plivah guide, ns in lTvglund and 
I thnd Bait mm* i.urilm in Fldlude I 
I ill in hefoit tin 1 m ginning nl tin Dine*- 
leentli ntni\ and In Mint Miiiinv were 

1 -“* d( v 1 1n|H*d in iKiilflttnl IhiIiiiiU ul gardens 

at k( w In New York in lav i In ( < \ Inn iml in m m\ 
of (Ik * npltoW of kurojn Hut ii u maim d for tin 
Arnold \ilion hint at liinmUa I'luln Muni to do aim 
with tin ,Jas* greenhouse* ill* 1 n\tntlon of Sli Ioh* pli 
['avion gtirdtmr of t huNwoith tin *u|Nrb (stall of 
tin Duke id Dtvonshin Tlu ln»t unit ul pn dins n*- 
f( 11 (mI io of uiiiist tm V4 tuiN us a pail <d llitii t (111 
* atlunul and st i« ntIIW exhibits lad It is onlv a purr or 
tin whole It i(malm d t*n tin Arnold \il*miuiu t" 
develop a unique (olUniion of r *ooo viihth* «»f ihhs 
and slmihs and I In nuialier of s]MMimen* w lii< li oin 
(an sis Im h m nr Insn eUUrmhud J Ids unrivnllest 
(oJleeflon Is tin e n a Hon of mu man Di < lairlis s 
suigent who li ih Hu nnlipu dNtlmilon oi being Hi* 
old) dim leu <d an Institution u lid It lias Modi is)a d 
uml< r oiu management l“i »>'*i Neals foi hi In- 
iium the din dm in IS7 1 and alii! pn shit * ovei l)iH 
institution Wo were foitunali to have lltc opiMirtunlt\ 
of him udinu a most pltasunr thi\ vwfh I>i Saigent who 
ua\i sum \u> lniiusllnk Intnimuilon ulutl\t to 
tms \v life Ii wifi Ik refeiml to lad i it wa* Insphing 
to si t ki( it lilts width lie laid |d)inlt*d and wntdnd 
tin growth of Cot duaili* Tin Ii mdstam st t xamph 
wjih |M limps a sugui nmplt whhli 1 >i Surge ill pliinud 
In 1 HHTV — V l uiiin ago I his Is ttrlainU u veiv 
liciiurlful tret hut l>r Suigent showtd Hu wrltir 
larger ims width lit plant*d in 1 lit first \turs of ids 
Hired orate This mattit Is \n\ ImjMalimt as It shows 
the great (rime w hit It has las n uanmlt ti d In tin l nlltd 
Staten for U) or 40 \eurs of (Utlliig down tlinla i and 


never ytanlng unj re foicstution Liu newnpuieor* and 
magazines aie the greult*! netlve an mlm of frets for 
Hit caput Ions inawn of Hu pulp gt Indus mviii to hu\< 
no limit Wt w«nt to * nnnelu tin otlm du\ to sot tin 
largest pujM i mill in tlu wmld and Hu following is 
tin statist I ( s of wood conmimpt Ion for out tin x 400 


Mid* wrighlng 000IHM1 pound* Hoilunaleh tin enrpm 
ation owning a grt af i hit In of millslm* stsn the light and 
tln\ an planting IfDr Sargent It id 1 ms n heedt d and I lit 
Mint not xample of tin ArnoldArlmn turn had l»eeii taken 
at Its fan \alue the eeoiimnie ie*oun e* of this < ountrv 
woald hint been connived and a h»ng train of evil* 
whhh result from Hit dlHphu Ing of nature s Iml inns 
would havt been avoided Anibmh t an plant a I ri i and 


A Museum in the Open Air 

The Display of Trees and Woody Plants at the Arnold Arboretum 


By A A Hopkins 


Ur Sargent wan mudt Director In 1871 and the Ar tlon of Hhrubs near one of the entrances In which the 

Im( return will remain a* Hie und\ing intmorinl to the h|hsUk of enjli genus are planted together for the In- 

etTorts of a true scientist who has had tin rare oppor Ntnutlon of visitors who mu) wish to use a shrub for 

tuntt) t(* HiH Ids lift work trownod with entire sue some Hpedul purienne other collect ions of shrubs are 

cess Besides IUm work of raising eon*lderublv over a planted in M»nneetlon with the trees to which thev are 

million dollars I>r Surge ni * own gifts of monev rtlated and In less conspicuous positions are nrrunged 

lM>oks jiludographs and herhailum hjhs linens have for trial and stud) The library contains over 80000 

bon prim el \ He has attraftisl sliulcrds of trt^ from 1x>und volumes and on Immense colh*ctlon of pamphlets 
all o\tr tlu world and a group of ( hlnese students The Atlxu-etum Iuih stood as a greut naalel and tlie 
Htvul\Ing trees Im not an lnfn*qm*nt sight Tlu museum federal (iou mment nnd many of the States have 

wItli I) (onHdns tin adndnistrath( oflh ♦ s tin lllirarv chuhihI the planting of hundn ds of thousands of Irecs 

and colhstlon of piiotographs also (an ac< ommod ite a bused on the advlu of th( Director ufter nctual e\|arl 

herbuiftmi of 11)00 000 mIhh^n in stul oasts and one mu in propagation of liees in a iatiier trvlng *llmate 

of (mr ingravlngs kIiows the bulk of 10 000 gpoclinens Dr Sargent fallwt the vvrlttr’s nttentlon to a few facts 

obtained an a r(*sult of an e\fMdlHoD to Formosa and which are not generally known One of these Is that 
kor* i In MHT 1D1S no trees which grow south of the equator will grow In 

Arrange me tils were tail! completed with the (it) the Arlmretimi and Hint no oak flr bets h pine, poplar, 

ot I oston hv which the Arlxirtlum was fused with tlie lietuhs k magnolia birch or linden grows natively south 

Dark System for a iierlod of 1000 )ears the longest of the equator He also sahl Hint we lmto no mormpolv 

Mint nut <*f this nature of which we have ever heard In tall trees as our engraving shows The Tuniperus 

The cftx iMtlhes tlu Arlwtretum takes care of (he proc'era of Africa certain^ compare with our great 

mukP and walks nnd rob uses the institution from all Juui|)ers In height and are n great source of the pencil 

laves and the iwxiple In re fni-n arc fic»e to wand< r at lunds r and the Talwnula ervpfonierlnldes from 1'or- 

will from sunrise to sunset ( w r) da\ in tin vear The mown gn»w to a height of 2T0 feet and are the tallest 

opening and * losing hout" ure regulated not by man trees In burope or Vshi The s|>eoImen shown Is only 

but b\ tlu sein \t the titan that fhe 
arrange me nl was made with tlu trusties 
of tlu I tines Arnold estate the unlver 
sliv unekrtool io grow in the Arboretum 
♦ \c iv tree and shrub able to sttiiport In 
the (qiem gimind the ellmate of N< vv 
1 ngland Vobmlv km w at Hie time wlmt 
tills imoUesI as tree eh\e loping wa-^ In 
Its Infane \ Tt was mssssarv to ilncl 
out what tress would grow out In Ja 
umb a Plain and cvjxslltlons were sent 
ill o\c i tlu world to se e arc RjHsItnens 
io fr\ out The Arlwintum was more 
thin a garden of 11>lng plants It wns 
a great outdoor hileorntorv to increase 
Ha knowledge of I res n in eve I \ iM>»slblo 
wav In nil parts of the world JA|*>rt 
advkc as to lnndse ijk gardening was 
obtained from that master lanelscape 
gardener Frederick l> Ohastend 

I rout oflu i Ixdank gardens the Ar 
horc t uni dllTns In Its restricted pur(Kist 
fen If Is Intended onlv for the studv and 
e ulllvatlon eef woodv jelants Other pub 
l(o hi fioreta are parts of gem mi Isetanle Form^T r^chini"# "height of l"* 1 ^ was starled at the leeglnnlng of 
gaiebns mel so sometimes suffer from non feet this year eonsistlng of the publication 

Mu want of exclusive attention In The tallest tree of Europe In each Issue of the ofllc lal organ of the 
mane counl rb h Indlv Idu Hs hnve plantcsl or Asia Syndic ale, of u set *»f Instructive ph 

collet tiems of trees bill Mich col lee Hons lures illustrating, on the Itasls of me I 

have lacked scle^ititle control and permanency and denis having aetunllv hapisned the main dangers 

sMine r or later such collections disappear witlmul workmen liavo to guard against Without resorting to 

having liehind them am great addition to kne»wl anv detailed and tedious description, striking jdetures 

edge Tt Ims Us a It ft to Harvard to establish the first arc cheiscn which at a glance bring home to the most 

garden width N cvluslulv an arboretum and which unsophisticated mind, what it Is all about explanatory 

has tlu si/e and the piomlse of pornmnencv neNsssarv mites being as concise hh pemsiblc nnd reduced to the 

for success In its tU id \e r\ minimum A set of three drawings is given In 

As a museum of livtru plants the \iImre turn occ upies most cases the first of which allows the dangerous 

In West Itoxlmrv J">0 acres of redllng hills narrow careless behavior liable to result in accident while 
valleys and broad meadow Natural woods of gnat tlie second Illustrates the accident aH It actually occurs 

IkuiHv and Interest cover a part of these acres, and and the third the way of preventing it Jn some cases 

iiuong these woods the esdiections have been planted however, matters ure so simple ns to cull only for two 

In natural groups of genera which arc easily readied pictures—1 igs x und J being combined—or even for a 

b\ grass covered paths hading from tlie drives main single picture Illustrating both the danger and Its pre 

mined bv the (ltv of Boston There Is n H|>edal eollec venflon The series was Introduced by two tjutructlve 



Tatuinhlo itf 


100 feed high nnd is si ill growing An¬ 
other fae t which Dr Sargent brought 
out was thnt trees which grow In the 
Andes within 10 f**ef of eternal snow 
are not hardy In New England 

Di Sargent has bee n a most powe rful 
Influence in scientific forestry in tills 
countrv and it was a great tmit to sit 
at his feet If onlv for a few hours 
The last mlvlcc we e an give Is when 
visiting Boston lie sure to spend a few 
davs or nt least n day at this great 
museum In the open air where studv Is 
made easy bv an elaborate system c>f 
labels and guide books and where the 
material for studv Is Infinite 

Educating Workmen to Accident 
Prevention 

A N Interesting scheme* for the preven¬ 
tion of Kiidcnts b) an arlociunte 
education of workmen 1ms been devised 
bv the Herman Svndlcatc of Civil En 
gims»rlng Operatives An energetic cam 


tlu) mpdre practlcallv no attention 
— time ts the onh element For trots 
to glow within tlie space of one nun * 
life make It a certainty that if prnixr 
planting Is c arriesl on that a forest 
tract may Iasf for hundreds »*f vc tt< 
and supplv all the woesl necessary for 
building or industrial purposes 

Now to return to the Arboretum 
Th* b l8 torv of it Is cpihklv told A 
( Hl/en of New I i dfotd Mass left 
*100000 few tlie “promotion of agri 
< ultui al or horticultural Improve- 
ments a Hptcndld Itpqmst Harvard 
Dnivcisitv iKvatiio interested nnd de¬ 
voted a large trnct of land to the 
new intcrprlxc 12ft acres In all and 



preliminary dlagrnms illustrittlng the 
frequency of accidents with regard to 
Hie various pterts of the human bodv 
and with regard to the various dls 
tricta of the country respectively 
Inusmuch ns professional dangers, 
e«peclaHy those of accidents In c<m 
noctlon with nctual duties, constitute 
an Important factor In the sum of 
influence# Impairing the health of a 
nation and, accordingly, reducing its 
efficiency, anv attempt such as the one 
above described should be heartily 
welcomed, the more so a# most acci¬ 
dents, with u minimum of care, are 
avoidable. Similar posters have been 
used In the United States for many 


po acres were added subsequent!) Collection of S0,000 herbarium specimens made In Formosa and Korea during 1917-18 years. 
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The Pasteurization of Milk 

T HK general enforcement of pasteurization of milk 
I* tailed for In The public Interest ami There cun 
be little doubt that, step by step this will come into 
operation, Xt Is the most practical method of State 
regulation, and when curried out Hulletfm torlly It sc 
cures Immediate safety against serious rlskb of In fee 
lion K«*r many years efforts to Improve tin sanitary 
conditions of the farm and the cow Imm have been 
mode, but with results which uro quite lncommuisurate 
with the expense involved Hi dirt teHts, Imctcrlul 
counts, Insistence on cooling of the milk at the farm 
and allied measures, both the wholowuh purdias* r of 
the farmer’s milk and the sanitary authority <an do 
much to Increase Its cleanliness but past* miration 
Ik the essential safeguard In the piihlh Interest At 
tacks on pasteurised milk art not sdent ideally JuhII 
fled and they involve If smcessful a continuum* of 
t he supply of Infective milk w It h l h* d me* rs at |*rt wait 
associated with Its consumption— lh*fn/r t frmn ortulc 
in Sature for l'tb 3 10JJ 

Motor-Driven “Big Wheels” 

O N the pine-dad plateaus or southern Oitgon and 
northern t allforula wheu ground (ondltions an 
favorahl* logging operators for main veain him Inin 
using i unhpte method of yarding logs to the railway 
spurs known locally as the hlg whe*l system 
Hrl* tl\ tlu method c*mslsts of Hiisjandlng or balancing 
the lo it| of one e*r more logs from ilie n\l* of a pair 
of giant wooden or steel wins Is eight to ten fee f In 
diameter The tongue to width Is ordinarily attmhtd 
two or foul horses Is ad)ustahh in length and *\tinds 
several fe»et la him! tin a\h Ha slip tongue pro 
vldes the required Uni age Pu r Using th* logs deal 
of the grotind and at tin sum* llim * an l>* adjust*d 
to keep tin load in balance 

1 lie steadily In* leasing com of horse fee d emipltd 
with the short radius of ceonnmh ill yarding with anl 
mals has ltd one o|m rutor to <\)H*rlimnt w 1 (i i motor 
profiled 4 hlg wheels a pbluic of which nppmis 
In this conn** Holt It will lx not*d that tta appli* i 
lion of the gasolln* inotoi required tlu addition ul 
two wheels In front to provld* ilie suspension point 
fonuerly suppihd by tlu auimals ami to ofT* r a naans 
oi steering the rnnchlm 

f lh* machine, which has not \et 1 ms n named mn 
s|sts of two hlg w hec is 10 f*s t in dlairi* t< r with JO-ln* h 
tread together with two pnw* r operated steering yylus Is 
six fet t In diameter Tin frame is built of 1 U am 
structural steel with heavy Me* 1 curings The hlg 
yylunls arc spnted uln* fist eight In* las from * enter 
to eenter and the Inverted ‘U n\h has a gnmnd 
cleat an**c of six fed the same charamt )m Jn„ semi id 
l**t\\een the ste* ring yyhesls llmuigh tin uh* of m 
automobile storing *U\k* Tin mac him ean Mraddlt 
a five-font log ami lift Jt nearly i foot fiom the ground 
A 9fbhor»eiK)Wor motor mounted on the iip|H \ pint 
of the frame where (he guns, transmission ami steer 
ing <l*\l**es are also hunted, furnishes tin powci for 
both driving the machine and lifting the log lids 
lM»v\er Is transmitted lo the hlg wheels through a 
HiK.M.iall\ designed transmission ami gear and gives the 
following speeds with the engine turning 800 rpm 
low 178 miles p< r Imur Interna diate 2 till miles per 
houi high 3 miles \nr hour 

The iMtwer is trunsmllUd to the hlg when Is by an 
internal spur gear V jackshaft res elves the |m>w<i 
through the gears from the engine and In turn trims 
mlts It to the big wheels through two gears meshing 
with two Internal bull gears soon feel In diameter 
liyeted to the rim and to the steel spokes 

Ihe log lifting device Is capable of lifting JO tons 



How th# motor has usurped the place of the horse in 
big-whet) logging 


with ease, and Is so urrtnged that the entire power 
of the engine may be applied to it or released instantly 
In order that the log may be dropped when the ina 
chine Is going down hill and serve ns a brake The 
log Indst is also espiipp*ti with brakes as Is the ma 
ctiliu its*.if Tin power of the engine is applied to 
the hoist shaft through g* urs, and two (bains carried 
on drums on the ends of the shaft ar* attached to the 
thaler and passed around the log 
The load Is then swung dim of Hit ground if de¬ 
sired or the mu ends .q the log's an allowed to drag 
1 he hoisting devk* lo<_ks until It is d* sired to lower or 
drop th* hmd 1 h* power Is then transmitted to The 
big wheels and the mm tune moves forvv ird 

A Caterpillar Sprocket Wheel With Removable 
Teeth 

A TItbM It m lcldne Imh a eaterplllai Npro< ki t wheel 
made with 1 1 movable teeth so that when it Im*- 
cotm s worn tli* tu th in iv he replund without the 
neusslK of jacking up Hit miuliin* ami rt moving the 
eateipillar units In nnhi io remove th* worn sprockets 
from tlu slmlts and replan Hum with n* w ones Tlu 
centet of the n* w wheel Is not subjes f to w* u and 
Hit re tori remains in pi «< when ome lust ilhd Th* 
teeth ar* easily changi thh while all otlui puts In the 
rate rpilhir tcoudn in pi tec 

A s* * oiid fialim of i lie Wheel N tin provision or 
sets oi te* th in two s|/ts—llu Hist i stun ! i s|/* fot 
use when tlu (bain Is new, and tlu Mxond a lirget 
wt to provld* foi tlu elongation of the ch dn tinoiig.h 



The p#»ychologist’g color machine 


wear On* of the laigtr lesth with the extra tide knew* 
of th* tlm mx ilren allc ds Hu c lrc iimfere nital pilch and 
takes up the looseness ot the worn chain Tills greatly 
ln< leases the useful 111* ot Hi* chain 


Gliders 


A lit s* r\ it t Infoinmllon ( lrc uliir >n 444, published 
bv On t lik f of VIi Scrvlti at Washington states 
Hi u tin coinhlnailon of all cuinnts md topogru[ihy 
Is the source of cmigv for gliding, but tills energy 1^ 
available In sn* h vnthd and complicated combinations 
that it can not he si mile el In conjunction with the design 
of Hie glider It sluailel, however be smelled \ir\ care 
fully piivlouH to and during initial attempts at soaring 
In older to determine whether soaring will l>e prac 
He aide over the regions at lee ted md to d* him Jin the 
loeatlon o! dung* reals /«*nes 

iMllvitv and the imi* <mrents will bt used at first 
Vt tempts to its* Ha Inti run) energy of the wind will 
Ik made later peihups wlun natlsfaetory automatic 
devices art dev United to relieve the pilot of the burden 
of constant control ojhj dion which will be note sum y 
No one t\t*e of glldi t has decided sujwriority over 
Hu cithers fllplnms h ivc high ns|Ms t rath* and smnll 
overall dimensions but hnve iilgh parasite reslstauee 
and some Interf* it nts * tTee t. 

Infernally turned wings help to retime h* ad tvslst 
ance, but high nsji**t i ilk* and rigidity ar* dlfll* ult to 
obtain and profllt drag N hlgli on IhUH wings 

Tall first types provide better protection for pilots 
and are otherwise as * Hlclent uk tall aft tv lies 

In nil * uses Hu control should In more powerful than 
on airplanes 

Gilders win have value in training pilots as obstrvn 
tion itosts ns targe s and their use In sport for Roaring 



Details of the caterpillar sprocket with removable 
teeth 


will v It td knowledge of meteorology which wlil result 
In the mot* leonondeal us* of coimuere tat airplanes 
Topogiaplikal it quin me nts for a declivity wind 
sultald* for Mitring ai* V ildge of at least 200 fect 
in lulght with a huglh of on* half tulle Tlu wlndvviird 
side shoald Ik sit light or connive < onvcxltv should 
he avoided for It will < mum* diverging dr curre nts 
llu windwuid kIoik should lm\* a grad* of not less 
than in de grits ami not o\*r JO *l*gitss Th* wind 
w ml nppron* lu s should lx *lojr of Ikpn and brushes 
toi at hast ontdmlf mil* avvav In oril* r to give Kinooth 
air lli>w n* »r th* gnmnd and a good landing phut 
1 r* t h and brushes w ill n da* e w Iml v* lo* Itv and 
make Hu lending sjm *1 ulatlve to tin ground greater 
I Ids (s tin moii s* i (oils Im tans* tlu gtliier in passing 
fiom i /onp of moving air to one of still air will lend 
to dinp v* i v fast and lose lateral and longitudinal eon 
Iro| to (he lime (lay arc most needed 

Th* hue of the ildg* should Im uh lu»rl/e»ntnl and 
ilt a of tnes ms possible to mnko landings easier If 
tin mj* between tlu wlndwmd and he ward sJdcs 1 h 
gnat* i Hum 13 clegns s buihle vorlkes may Irf pn spilt 

Machine for Determining the Psychology of 
Color 

T il Unit H the Invention of u unique differential or 

two way mini vvIjuI by I>r D Jl Twltnit ver of 

the iHpartnunt of Hsy ( hologv *>f the llnlveraitv of 
Pennsylvania a problem width has d* fled l ho* Toils 
*if h* it nt 1st s f*n many y* ai s lias lM*eu nolved It !r 

gene tally known that the study of the psychology of 

color Is Important hi many Industrial fields the textile 
trades th* ulvtrtMng ilt Ids *i* anti thin ntwlv i>or 
f**l*sl dev It i |m riuits of more dell* ate determinations 
erf <olor *omhlnatloris and esdor effects Than were ever 
b* f<»r* jmssihl* 

(Mu *tf the remarkable feature k *»f this rune bin* Ib 
U nit e \< eesllngjy lint adjiiHlimnts of color relations can 
easily U mule on n vyhlrilng disk while llu mmhlne 
Is in motion I or example, a vellow disk is phiceel on 
Hu color win el, and ov*r this Is pirtlj phnxsl a blue 
disk The l hi coleus blend when th* wheel revolves 
nn*I the pro]»orUons of enth color cun lu* Hhiflexl hy the 
operator without removing ttm dinks or stopping the 
machine tills work he ing done with the aid of an 
ingenious sy s,t* ai of levers aud * ams l lie \ ai Ioum 
dUks in* cut out In Midi n shu)ie that makes It un 
easy matter to move one within anothe .1 At Hie top 
of The miK hlne Is a graduated s* ale w hk Ji automatic ally 
registers th* exact proportions of the two colors hr 
aelluKtnipnlR are mad* 

Nof only does this machine make all kinds of color 
mixing an exatl stience but It alao makes psychologltal 
tests of * olor combinations nn*i values poHsible lor 
example In * asr s of adverting literature In colters 
<**uun<rdid art work colored posters, etc the machine 
ean he uses! to determine tlu corrett proportions of 
color for *a*h Kubjex t thus pre venting * rrors as to the 
uppM* ation of too much la IglU c olor In combination 
witii a darker color Hrtlllniif mhus like mi yellow 
and orange arc often tmi lihtrillv umghI in csminurclal 
advertising lu*use *1**muting and by otiier arts md the 
new color wheel Is capable of pre-deterridnliv The 
pro|>er tsdors and pro(K>rHons t>f color tn e\*r\ < as* 
When In actual use a gray hukgnnmd is pland 
Ixddnd Hie w hirllng disk of the mu him tnd « b**\ like 
arrangoment fits over the from allow Ing for a varla 
Hon of lighting efTests somewhat like those on tlu stage 
of a mtKltm lluater Jly means of tlu*s* Halits and the 
disks of all the principal colors manv lmiH>rtant facts 
relating to c*»lor are dearly demonstrated 
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The Blue Ribbon of the Atlantic 

Rapid Growth in Size and Speed of Turbine-Driven Ocean Liners 



O All T OH dtplorabk and unnecessary u>n 
fusion was ln>Htecl last year Into the 
question of tla relative size and sqteed 
of |iuhs 4n^Lr ships that wo ore writing 
this little story ho mh to place the exact 
I rut li la fore the readers of the .Scientific 
Auehican Out futts have hetn gathered from the 
builder* and o|m raters, mivtil anhlfects engineers 
ships loir tHMiks find the record* of the foniptinlox of 
t u< it Individual hIi1 1 > 

Tin table of silhouette* below la drawn to a common 
sulk It should l>e explained that (la l)e*t all dnv 
s|hh(I has 1 ms n mhlevcd sonatinas to the eastward and 
sometimes to tlu wtstunnl and th it it was not nlways 
ninth on the day of the run 

It Is u (tirloiis fait that though th< lar^ist of these 
-d\ whips Is also I lie latest to Is built tlie* fastest of 
them tin Mauritania was the first tola built anil 


hours and 2 minutes or less than 5 duvs These record# 
have never l>een surpassed on the Atlantic route and 
they w<re made with eoul as fuel ThlH winter she Is 
Mng equipjied for burning oil fuel, and It Is probable 
that during Lhe next season of 1924 ahe will show an 
evm tlner i>erformiinoe Her superiority In speed to 
the ‘Majestic and “Leviathan' Is due to her remark 
ahlv tine lines, and to the fait that with one-third less 
dlsplait im nt she has only rt Httle less horsepower 
When the White Star Line decided to plan 1 two new 
ships the 'Titanic” and Olympic In service, they 
mudo no effort to match the speed of the “Mauretania,” 
and aimed rather ut great rise nnd comfort The length 
was raised from the 700 feet of the “Mauretania* to 
880 feet the beam to 92 feet, 5 Inches, and the dls- 
plniement to 58 500 tons jJTbe turbine drive was 
adopud <>nlv In part, theraotln> power consisting of two 
turbine engines each driving a wing profiler and a 


1 ength on 
Deck 


„ M _ , Dmplaremrnt SILHOUETTES TO SAME SCALE OF SIX 

Rrrodil. Draft Jn To||(l FAMOUS LINERS 


39 ft 61,800 


39 ft 6-1100 


97 ft 36 ft 2 in 33 176 


92ft 6 in i 35 ft 6in 53 500 


88 ft 36 ft 2 Mj In 41,590 
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MOMtrOWCR MsUJ 


HORSEPOWER 62 200 


HORSEPOWER 01000 




909 feet This Is due to the fact that the Otm&rd Com¬ 
pany removed the enormous bhmse eagle with which 
she was adorned, whose beak projected ten feet beyond 
the bow of the ship In the following year <1914), 
the Cunard Company added to their fleet the “AquI- 
tanla,” 901 feet on deck by 97 feet beam and a displace¬ 
ment of *>3,170 tons on a maximum draft of 30 feet 
3 Inches Her fastest trip to date was made to the 
eastwurd In 0 days 11 hours and 28 minutes, at an 
average speed of 23.51 knots Her fastest duy’s run 
was 002 miles, made on her first voyage to the west 
ward, when she averaged for that day a speed of 24.32 
knots with 02,000 horsepower The “Aqultania” Is 
one deck less In height than the “Berengarla,” and 
because of her lower freeboard and upper works, looks 
her length more than the bigger ship Like the ‘ Lusl 
tanlo,” the “Aqultania' la equipped with Scotch boilers 
and quadruple screw Parsons turbines, and In common 


r- 


r ** 

Ji 

Average 
Speed for 
Whole Trip 

D H M 

5 5 21 

Eastward 

24 76 knots 
Eastward 

D H M 

5 7 20 

Westward 

2417 knots 
Westward 

D H M 

5 10 50 
Eastward 

23 40 knots 
Eastward 

D H M 

5 11 28 
Eastward 

23 51 knots 
Eastward 

D H M 

5 12 38 
Eastward 

22 61 knots 
Eastward 

• 

D H M 

4 10 41 
Westward 

26 06 knots 
Westward 






Best Single 
Day’s Run 

Best All 
day Speed 

609 miles 
Westward 

25 66 knots 
Eastward 

617 miles 
Westward 

24 92 knots 
Westward 

577 mile* 
Westward 

23.55 knots 
Westward 

602 miles 
Westward 

24 32 knots 
Westward 

559 miles 
Westward 

23 10 knots 
Eastward 

676 miles 
Westward 

27 04 knots 
Westward 




Dimensions of Transatlanic Liners and Their Best Ocean Records 

mndo between Queenstown nnd N«w York Had she sailed over the Cherbourg New York route at the same apeert her time would have been 4 days, 23 hours. 2 minutes 


It Hhmild also Ik nolid that with tlu exuptlon of the 
OlvmpU/ all tin vessels umstriniMl thmughout the 
lTjcar period under consideration nirrv tin same tvi*» 
of inotlw power Tin ojh nlng of the twcnllel h < enturj 
found the G< rnmn cmnpunU* in iMmsissIon of the blue 
ribbon of tin Atlanth whhh was In Id Jointly b> the 
Ikutsihland and tin “Kaiser Wilhelm II These 
shi|>s with rei Iproi atlng inline* of from 15000 to 
40 000 liors« power and a siieed of Jl'/j knots on a con 
sumption of 1 *A pounds of coal |»er horseiMiwer per hour 
runtied the hlghwaNr mnik of reclproi allng engine 
development 

Tin (hinard Company hulll the ‘ Lusitania * and 
Mauretania to win bmk the Irans-Atlanth record, 
and ihev made th< Indd vontun of equipping these 
ships with the tlun comparatively new steam turbine 
Tin v wert an Immediate sucres^ and raised the trims 
Atlantic wpeed bv 2*/j knots the Mauretania’ making 
the trip from Queenstown to N< w \ork In 4 dnys 10 
hours and 41 minutes nt a *t>eed of 20 00 knots and 
covering In a single dnv of that run n distance of 070 
miles ut a speed of 27 04 knots Had the “Mauretania/ 
on that trip, started from CherlMuirg and followed the 
usual course, her time would hnve las n 4 days, 28 


u*ntral reciprocating engine With 55000 horsepower 
lids ship has made an eastward passngi In 5 days, 12 
hour* and 38 minutes at ftktt average speed of 22 01 
knots Her biggest dnv’s ru$ Is 550 miles, and the 
last all day speed stands at 2810 knots Originally 
a coal burner she was altered to oil burning In 1920 

Three years later, the Hamburg American Company 
put In service the first of a trio of great German liners 
the “Imperntor ” which now Is sailing under the Cunard 
flag hh the Herengaria ” She was the first ship to 
exceed a length of 900 feet and her displacement at 
39 ft draft Is 03 000 tons The passenger accommoda 
tlon was Increased by the addition of one deck more 
than was found In previous large ships She Is driven 
by the same Pursons type of turbines, driving four 
propellers which was Introduced on the “Lusitania” 
and “Mauretania ” She cut down the time of the east 
ward passage to 0 dovs, 10 hours and 50 minutes, 
making an average of 28.40 knots throughout the run 
The best day’s run to her credit is 577 miles to the 
westward, when she averaged 23,66 knots with a horse¬ 
power of 65,000 

It should be noted that although the length of the 
“Bereugaria” over all was originally 910 feet, It U now 


with all of the big ships she haH made the change from 
coal to oil firing 

In the same jear, 1914, the Hamburg American liner 
“Vaterland” mado her maiden trip to New York Of 
the same general type as the “Berengarla,” she came 
from the drafting board of another designer, and is 
not only a larger vessel, being 41 feet longer and of 
two feet more beam, but the provision of a cruiser 
stern and a general refinement of her lines, with cer¬ 
tain improvements In the motive power render her a 
faster vessel Like the “Berengarla,” she has 40 wat«)> 
tube bollerb, and four screws driven by direct-connected 
Parsons turbines. After doing great service as a trans¬ 
port for American .troops during the war, she w*s 
thoroughly overhauled and reconditioned, equipped 
with oil firing and placed on the Atlantic route under 
the Shipping Board. Her length is 950 feet, beam 100 
feet and on a draft of 89 feet she displaces 04,100 tons. 
During her service between Cherbourg and Southamp¬ 
ton, she hai performed very consistently, and on her 
last trip to the westward At captured the record with 
a run of 5 days, 7 hours and 20 minutes at an average 
•peed of 24.17 knots. On several days sht.4peverad 
(ContU teed on page lfo) Jp 
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A Hack-Saw Blade That Improves With Age 

A NfcCW type of hack saw blade made of 18 per eeat 
highspeed tungsten steel, hardened throughout, Is 
eh own In the accompanying Illustration The peculiar 
form of teeth will at once be evident and as the patent 
wet extends beyond the root of the teeth the blade can 
he sharpened until the original teeth have been entirely 
ground away and the new teeth formed will still ha\e 
sufficient set to clear themselves while Hawing It In 
I nteresting to note that the blades cut progressively 
faster after each sharpening 
The new hacksaw blade tun l>e slmniened on nn\ 
suitable grinding machine, hill that Illustrated is 
specie 11% arranged to secure 
the correct form of tooth for 
quick cutting The wheel 
trued bv a diamond to tin 
correct angle remains In 
it Hlatinnun position The 
blade, moving towards tin 
wheel In eontuet with the 
models ns shown In the clow 
up view has Its teetli always 
ground to the most efficient 
sha|>e whlh the teeth nri 
ground on Isitli faces While 
a blade with ordinary set 
can be ground three or four 
times ut most the type un 
der review can lie ground 
tvientv times so that Its 
economy in use Is obvious 
Further the blade nctunllv 
Improves with regrinding 
A cutting mat bine fitted 
with one of these blades has 
a capacity up to 10 Inch 
round bars It runs at 170 
r p in and puts a henvv 
pressure on the bludt Tin 
saw holders have an Indl 
cator to show correct tension on the blade and u Biaxial 
nrrangunent to enable a start to 1 h* made on a sharp 
comer without danger of breaking the teeth nnd for 
cutting u groove before full prtHSViie twines on tlu bhule 
The cnpiKltv of this nmthine fitted with these Hjw^ial 
blades is remarkable 

Doubling the Field of Vision of the Movies 

T ill" lens of the orULnun motion picture camera has 
an angle of view of thlrtv degrees A motion 
phtuie nuneni recently Invented, on the other hand 
IttiH tvvu lenses no arranged that thev in t In the same 
plane und have u eomblnul angle of view «»f h1 \H de¬ 
grees This rnmera does 
not need to lie placed 
mere than 20 feet from 
the ‘wt or scene, und 
every shot Is practically 
a “close up Hecuuse 
of the wide angle of 
view of the combined 
lenses athletic events, 
such ns football, Iwse- 
hall nnd similar scenes 
can he shown with the 
entire field in one pic 
ture nnd with close-up 
value 

The new motion pic 
ture camern onrrfeH two 
rolls of film tuad takes 
Himultnneouslj two 
views In the same field 
which ore united in pro* 

Jeotlon, making a per 
fectly matched up pic 
fare that takes In twice 
as much field of vision 
ns any other camera 
When It comes to pro- 
Jeetlng, two projector® 

Hre used, connected by 
a simple attachment so that they work in unison When 
these twin projectors are employed a 80-font screen will 
replace the usual lVfoot screen The ej e-straln mused 
liy looking at motion pictures will be nearly done uwov 
with, ns the 60-degree angle of view ohtnlned by this 
method Is almost that of the human eye, which Is 65 
degrees. 

It U held by the Inventor of this new wide-angle 
cinematography that the educational value of the mo¬ 
tion picture will be greatly enhanced b\ this invention 
as there will be much less breaking up of continuity 
more background and more atmosphere In the picture*. 
Not only will the new pictures be much more real in h 


dramatic sense, u« indicated by these* suggestions but 
the nearer reallyHtlon of the angle of vision of the 
human e>e will insure that they will look more like 
tlw* things we m*c by direct vision 

Seeking a Non-Destructive Method for Testing 
Wire Rope 

IIF various factors which determine tin life of a 
wire rojs In hoisting service frequently affect the 
inner structure of th< n>|n and the result N not evident 
from visual Inspection I* or this reason It Is dllfiuilt 
to estimate tlie remaining strength of a ropevvhhh Ins 
lieen some time In sen he It N the present pruetho 


to retli e n r»q>e from Ktrvice when in ihe judgment 
of an cvisrlenced Inspector Its remaining siungih has 
fn!le*n h« low a certain pc nenrage oT lt> original value 
Hie nlntivilv Hinull numUr of accidents which can 
l>e trueexi to rojH fullme gives evidence that 11 Is him 
Ionian to ei r on Ihe safe side by removing the rope 
from service long before its capacity for useful work 
has Ik * n i called This of course Is a safe. prnctUe 
hut leads to an economic loss which could Is* uvoidest 
if a mitlsfactorv method for testing the rope without 
injur\ and without danger of un over esilnmte could 
hi nqtplled 

The Hiircmi of slumlords is now investigating the 


possibilities in the wav of a non-destructive method for 
tenting wire rope In service Such a method must oh 
vlouslv i»e Imsed upon cornlullon between tlie stnnglh 
of the rope and some plush al property or properties 
which cun be measured on the rope in place and with¬ 
out injury to its structure Extemnl wear Hnd corro¬ 
sion nro easy to detect bv visual tnsiiectlon but a sue 
cessful method for test must indicate also the result 
of Internal wear and corrosion which are not visible, 
ns well as fatigue nnd overtrain which actually change 
the properties of tlu material and thus alter its 
strength 

Magnetic tests would upi>etir to bo most convenient 


of application and consequently are being given first 
nttennon, Indeed, there have bcin previous attempts of 
promise to correlate magnetic permeability with tensile 
strength The fundamental relationships between the 
mechanical properties of the material of which wire 
ruj»e Is made and its magnetic properties will first be 
studied In order to determine whether or not a timg*- 
mile method could reasonably be expected to work* 
If such correlations cun be established, It should be a 
simple matter to devise apparatus whkh can be applied 
to hoisting ropeN in place nnd which will supplement 
the present methods of visual Inspection or oven replace 
them entlnl\ * ' 

Truck News From 
Abroad 

MOIOIt rail truin com¬ 
prising a flu*-ton true k 
e luiNhls and trailer Is Islng 
used su<a*ssrully in the Mil 
dura Hlstrkt of Victoria 
i he dried fruit center of 
\uHtialhi Ihe inuln car 
(urrh n (>h passuigerH and the 
trailer 10 ihe trailer being 
devoted mainly to freight 
this train makes four round 
trips dullv lietween Mlldura 
uml Merle in ut an uverHge 
speed of lietue-en 30 and 35 
miles an hour over tracks 
of tlu Mttorhin railway*. 
The *1 earn train which It re 
places made only two dully 
round irlps With gunolene 
selling at 72 <e*nts [»er Im 
lierlal gallon the exwt of run¬ 
ning this motor train Is only 
ul*mt M cents ]>or mile 
Tin use of motor trucks 
la hauling cop|* r ore In tire 
1 elglun tony* hm* proved successful Ihe lMrettor- 
rieiurul of riie lnIon Mlnhre ha** given this means of 
tran^|Nirtaile»n a trial with the Idea that ut a exist of 
four frun<s jeer metrh ton Ulhuue ter It would be. profit¬ 
able to change to motor trans|>ortarion One American 
tniek has Ixnn able lo haul cnpiar ore ut u cost of 1 08 
fumes per metric ton kilometer 

Three motor bus llne-s are now being iqiernted be¬ 
tween Piiiiuim ii*» and ltd rut sv rla One of those Is 
lielng managed hv a railroad compnnj which has a 
rail line running ls*tween these jHdnts There are also 
two buH line 1 * lietwccn Imimihkmih and two other idles. 

J lie prlvnteh owneel ears rtgistLml In this area now 
numticr aWmt 100 as 
compared with u1x>ut a 
third that number a 
jear ago TheAmerhnn 
consul In this territory 
reports that the demand 
for motor transport Is 
on the Increase 

The most Important 
regulation In the motor 
vehicle law of lamnlui 
prohibits the lmportn 
tion or use of unj motor 
vchhle exceeding fiftv 
hundredweight (about 
two nnd nne-lmlf tons! 
except ujion conditions 
dedeled liv the governor 
in i>rl v > council This 
would indicate that all 
(simnurdal vehicles ex 
cept light el e 11 v e r y 
wagons and three-quar¬ 
ter to one-tan capacity 
micks would Is* barred 
from the ldghwuys of 
the Island 

Taxicabs will m like 
tlalr first upt>eur»nce In 
Hongkong this summer The Hovemuieni approval 
for tlie Inauguration of the service has ulrendv l>oen 
obtained and the piojtrted plHns provide for a 11e*et 
of thlrtv uibft width will eventunllv lie increased to 
2<K> distributed over the InqHirtunt points of the rtdonv 
The lack of transisirtutlon faellltles commensurate to 
tlie growth of llongkong has been the tldef factor In 
tlie establishment of this motor service The eltv is 
built on n verv steep slo|)p, and at present the principal 
methods of trnnK|H>rtatlon are Jinrickshas and sedan 
chairs drawn or carries! hv eoolles Owing to the eoni 
petition fmm the low priced JlnileksluiN the dianres 
for the niw service huve lieen made quite reasonable 



Special machine for resharpening the special hack-saw blades which are Bhown at the nght Then* 
blades may be sharpened several times and even improve with age 



Two lenses recording matched-up images on two mils of film, and two projectors geared together and matching 
up their screen images, produce “movies” twice the normal width 
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The late President Harding seated beside his photo- 
sculpture bust, which is one-eighth larger than 
life size 



|< ULPTl Uh. produced In remote ages was 
irude liHause the means for reproducing 
the forms of nature were also crude The 
methods of tueuHurlng and the tools for 
carving were proliahh Invented and made 
by the sculptor himself These were very 
poor and used without much skill, us the workman 
rarely paused the stage of the amateur, there being 
little fostering demand as an Incentive to continued 
effort An the development of sculpture Is traced down 
through the ages, it is found that quality is closely 
linked with the means for producing and the Incentive 
for continued effort of the sculptor, In the form of 
livelihood honor, and nppns lation of his work 
Development of the art down to the present time has 
produced many “schoolN ,# of sculpture eopjing offer 
the master wulptors who have spctluMzcd in the de¬ 
velopment of certain features In mum enses the df 
voted pursuit of tlu comentlonnllfuns thus Introduced 
have retarded the development of true art Those who 
have taken nature itself ns their true guide have made 
the greatest progress 

Mo«t well Informed wide awake progressive and 
up-to-date sculptors of the present are unprejudiced 
against new development s tending to refine and lm 
prove their art Yet there are nmm who still use th* 
methods of the old sculptors making iuan\ crude 
measurements and compelling their models or patrons 
to pose f( >r hours and sometimes diiv« before the pro¬ 
duction begins to assume I he form of ti likeness 
The arts have reached a stnge of development where 
an admixture of science is recognised ns n moans of 
producing n most stimulating effect The chemistry 
and color effects of artist h paints, art glassware, nrt 
china stained glass and the electrk Illumination of 
paintings, frescoes lamps fountains and art glass are 
onlv a few of the many applications of stlonce to art 
In most of these cases, art Is indebted to the true men 
of science, for, truth to tell, very few of the unaided 


With Camera and Chisel 

Still Another Form of Photo-Sculpture in Which Simplicity 
and Efficiency Go Hand in Hand 

By J. Hammond Smith 

Protestor of Engineering, University of Pittsburgh 


artists would, without the aptitude and spetlnl training 
required, haw been able to evolve these Improvements. 

Thus it Is that a Ntlentlxt of the University of Pitts¬ 
burgh has worked out photo-sculpture, a most reraurk- 
ahle advance step In the art of sculpture Several years 
have been devoted to the development of the original 
Idea, until now the method and apparatus are In smooth 
working, practical form 
There have been other Blm 
Hht systems of photo- 
sculpture developed abroad 
and described In past Issues 
of this Journal 

The present photo-sculp¬ 
turing device Is simple 
consisting of a center ro¬ 
tating stand and two “cam 
era projectors " The center 
stand mav be rotated about 
a vertical axis and stopped 
in any desired position, A 
chnlr for the subject Is at 
niched to the top of the 
Mtnnd when making the 
photographic record* of 
form a modeling stand re¬ 
placing the chair during 
the building or carving of 
the statue The two cam 
era projectors are alike ex 
ceptlng In details, und, an 
the name Implies, mav be 
used as cameras or slide 
projectors For work of 
reasonable wise such ns 
portrait busts they are set 
pointing toward the center 
stand severnl feet distant, 
and several feet away from 
each other, so that their 
opthal nves form an angle 
of ten to forty five degrees, 
having ILs vertex on the vertical axis of the center 
stand 

In making photograph 1 1 records of the subject cm© 
camera projector is used to project the screen This 
screen Is simply a sjstem of markings on clear glass, 
and Is projected upon the *ubje<t ns a lantern slide 


The other camera projector 1c used ns a camera, taking 
pictures of the subject while under screen illumination, 
as shown. Any number of these pictures may be taken 
to get the record of the subject on all sides, but four 
Is ample for a portrait bust Now these photographic 
plates, In conjunction with the screen, embody a very 
accurate and complete record of the form of the subject 
These permanent record 
photographs may be used 
at any time for the pro¬ 
duction of the statue, the 
record of which ia virtually 
contained within them. 

In the production of 
statuary, the record photo¬ 
graphs, usually in the form 
of the original gloss nega 
fives, are used one at s 
time, by projecting them 
from the same position as 
they formerly occupied In 
the camera-projector, when 
the photographs were 
made For each marking 
(letter, line, etc > found on 
the photograph, a corre¬ 
sponding marking will be 
found on the screen, be¬ 
cause all markings on the 
photograph were produced 
by the projected light pass¬ 
ing through the screen to 
the subject and there being 
reflected back into the cam¬ 
era to the photographic 
plate Therefore It may 
he readily understood that 
if both photograph and 
r* reon are projected simul¬ 
taneously, the light beams 
from corresponding mark¬ 
ings will cross In space at 
point* when* these beams were reflected from the sub¬ 
ject to camera, when the photographs were made 
Tlierefore, If material such as clay, be built on the 
modeling stand, at the point where the*© corresponding 
light beams cross In such a way as to cause the Image 
(Continued on papo tU) 



Positive print from the glass screen used in making 
record photographs 



Uft Illumianting photograph which it mule into s color'd slide for the purpose of projecting s life-fake Image on to the finished bust. Center; Oae of the record photographs of tbs Us P reddsst 
Hording showing the screen markings. It li from the record photographs that tbs host hss been mods. JMgJU QUy host of the lots P r esi den t Herding, hist titer finishing |qr ths pboto»soutpt an 

method 

Three phases of photo-sculpture, beginning with the posing fer the record photographs and ending with the flnlsbod bust 
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A Gtent Aaraag 
AirpknM 

S TAGGERING to tholmaf- 
inmtloa it the mere aug 
gesttan that a 20-tan—40,000 
pound*—airplane la being 
contemplated! Yet, in the 
recent completion of the 
Barling bomber at Wilbur 
Wright Field, Dayton, Ohio 
the largeet aircraft in the 
world la an accomplished 
fact The immensity of it* 
proportions suggests the ton 
nag* of locomotives, bridges, 
buildings, or other earth 
dinging objects Instead of a 
machine for navigation through the tenuous air 
This Goliath of aircraft designed by Wulter H 
Barling for the Air Service of the War Department 
has accommodation* for safely transporting 5 000 
pounds of bomb* and could lift and carry for two 
hours, a 10000-pound bomb Other tlian Its liberal 
provisions for instruments and ammunition for aerial 
warfare, this air-going machine affords room fur six 
tons or 2000 gallons of gasoline, 1350 pounds oi 181 
gallons of oil, and a crew of four or more persons. 
When loaded, the weight of this airplane exceeds 40000 
pounds, and it travels through the air at a speed of not 
less than 90 mile* an hour 
It Is a trfplane, or according to technical description 
a planer In that the arrangement of 
Its aerofoils partakes of the advantage n of 
both trlplane und biplane The Barling 
bomber is 28 feet high Us overall length 
Is 05 feet, and from tip to tip of It* wings 
measure* 120 feet a pigmy cumrwred to 
the 74-foot wing span of the largest bomb¬ 
ing aircraft now employed by the Alt 
Service A ha If-doxen Liberty motors are 
necessary to transport this 20-ton fljlng 
machine through space 
Spruce *ald to be the choicest of all 
wood for aircraft construction Is the 
basic materiul of this modem Titan The 
main wing fittings are fashioned of 60 000 
pound steel which Is deemed preferahU 
to nickel steel of 150000 pounds the lutkr 
being used In building 1 NC-4 the trans¬ 
atlantic airship of the United States Nan 
Department The tail skid U of all metal 
construction, and the rubber tired landing, 
wheels are 12 Inches through Tht fuse- 
lage round in shupe Is 85 ff^t long an I 
10 feet in dlumeter Inside measurements 
The worlds biggest airplane Is scheduled to have ■ 
12 hour fuU-cpeed flight eapadtv Seven guns mnv he 
operated from five positions or cockpits thus affording 
it sweeping range of the entire field In which the 
enemy aircraft may approach Tlien too gun <h fence 
may be augmented If diijllght fighting lnstind of 
bombing after nightfall is contemplated The six 450 
horsepower Liberty motors are contnlled through a 
centralised control stUk a feature of which is the 
stoppage of the engines on one side without reducing 
the driving force of the others The two pilots are 
seated ride by ride and they ni i) frequently change 
thetr positions. 

The building of aircraft of such enormous size was 
prompted by a threefold reason according to the Air 
Service of the War Depart¬ 
ment, namely, the develop¬ 
ment of an alr-gotng bomb- 
big machine to meet fully 
milltnry requirements mak 
Ing provision Air a flying 
platform for experimental 
uses, and a realisation of a 
step in the direction of big 
aircraft of the future Of 
the latter factor, the Air 
Service does not deem it vis¬ 
ionary to contemplate that 
within the next decade an 
alrjrtap* win be developed 
haring 4 capacity tor trap*- 
porting end dropping « 

-S%§0O-potiii4 bomb. The lat- 
tittv td'tjtto event of war, 
wtrat< rip a crater In the 
earth 00 toet in diameter 
and demoralise the warring 
civilian population The 
carriage of such a bomb 
however, would require the 



Barling Bomber—a large airplane measuring 12U feet from up to tip and standing over 28 feet high. 

It weighs over 28 tons, yet it flies I 

construction of a 200 000 pound airplane live time* the 
dimensions of the 11 trllng Itomber Such a develop¬ 
ment according to the Air Service, Is not improbable 

Sulfur Corrosion 

I N discussing allovs resistant to corrosion befi re tlie 
FaradHy Stxlctj at Midfield Mr T h huvnoi Bald 
that prmfliuIJv all tin trade paniflihtN (lain tint the 
nickel dm in turn uIIovh iliey dewrilie are quite resistant 
to Tht at lion of Hulfui In furnme gases but as a result 
of trlulB with all ttu alloys at piesent »v lllnbh It 
had liein found that mail dulniH rann *t l»e nuhst mil 
ated Tests mad< with single gases slawt 1 ihit sum 
allovs wnild withstand the actl in f Hteum uirtxn 



Side view of the Barling 
Bomber, showing the tri 
plane or, rather its 2'/j 
plane design, which is 
said to give it the ad 
vantages of both triplane 
and biplane The fuse 
lage measures 65 feet 
long 


dl xlde cnrlion rn n vide utnimnh iml cun pire 
i \\gen for Indetinlto jhiI kIs without scaling Mlxtuus 
of those gnses wu^ iN found to bt quite harmless 
iifton tin iilli \s Ha Inn ducthn < f either sulfurctted 
hydrogen ir sulfur di \i U proved In wever ft lie fatal 
h even tie higltsi gi 1 1 nit kcl chr mlun til \ 

A Device That Takes Care of Worn Brake 
Linings and Shoes 

A IL broken wear < it In time In tl < tnse of auto¬ 
mobiles iml ii t i tracks (la brakes cmslst of 
metnlll pmtM md suit lit brake linings fm that Home 
form of unbent* s fall! Is brought t I tar Ml a nit till 
surface Ihe frhtl n tint tukes plan mums the jin|k-w- 
tos fabric or lining tt wun out In tlr t nl tvenlitnllv 



Expanding brakes of the usual automobile provided with automatic compensating devices. The left 
hand view shows tha relative positions with new brake linings, and the right-hand shows positions 

with worn broke linings 


the lining must bo replaced. 
In the case of railway cars, 
the brakes consist of Iron 
members called brake shoes, 
which press against the hard 
steel rims of the wheels In 
time these relatively soft 
Iron brake shoes wear out 
and must be replaced by 
new ones 

Ankle fr< m the question of 
gradual wear, it is necessary 
to adjust brakes for the best 
braking efficiency It stands 
to reason that us the brake 
lining or brake shoe wears 
the distance between the two 
braking sui faces becomes 
greater and greater Thereff re tin biake control most 
travel farther and farther In orik r n apply the same 
amount of pressure ns when the hr ikes were new 
After n while It becomes necessary to udjust the brake 
rising ho as to compensate fr r the increased space 
between braking surfaces or it l* neressary to move the 
braking Kitrfnus nearer to each other 
It his remained Or an Ingenious French Inventor 
to work out an automatic romiiennatlng device for 
brakes Thin device consists of a simple combination 
< f a nwrae screw thread a wedge-shaped member and 
a cnslng designed in such a way that the device Ik 
elongated step by Http in the manner of a ratchet 
mech mlhio when given the npp< rtunltv It stretches 
out us the linings wear down and com- 
liensates for the wear but It does not and 
i unn t g bat k 

In the case of the usual automobile or 
nit h r truik this automatic brake com 
I* nan tor mu) l>e inserted In the cable or 
rd controls l<udlnk from the lever or 
isdal to the brakes I he device when 
given the opportunltv b> the wear of the 
braking surfnas elongates bv one step of 
its one-way mechanism so as to keep the 
t ntr I cables or rods always the same 
Ungth and taiitnthH irrespective of the 
w >m t raking surfaces Again the auto- 
n title brake compensators may be mounted 
as shown in the accompanying lllustra 
tkn Here in the brake housing three 
a mijensators are emphyed Hnd serve to 
si read out the expanding brake surfaces 
ih the I itter wear down so that the cam 
centr 1 shown at the top Is always moved 
the same degree to obtain tho proper 
1 r iking effect 

I he HUtc inatlc brake compensator can 
also 1 m emplcwd on rnilwav n lllng stock for com 
pensating the brake rods for the wearing down of the 
brake Hhots 

Why Watch Springs Break 

H ARRY JIOI TON u watch maker of Wells River 
A t rmont kej t i ret < rd of watch spring breakages 
i verlng a number <f years and found that out of 75 
hnakuj.es during lint perl d 70 occurred following 
the winding if tlu wntfh nt night Accordingly the 
following explanation of the tause of breakage was 
NUkgeHiod A watch 1 r carried all day and has acquired 
opprt \lmutolv tht tem|*rature of the body When 
removed from the pochtt in I wound quite tight the 
enduing contraction caustd 1 v mm ling off of the spring 
ennstd it to be strained and 
h ndhened Tills effect It Is 
suggested Is cumulative and 
the spring finally gives way 
—usually during the night 
ifter tht winding which sup- 
plled the Htrnw to break the 
camels hat k 

Since one is more likelv to 
gtt up at a more unlfr mi 
hour in the morning than he 
is to go to bed ut night It Is 
better to wind the watch at 
that time as it gives a an ro 
even power behind the run 
ning f the watch Also i 
watch wound at night Is half 
ion down in the morning 
when the owner begins at 
tlvlties that cause various 
Jars to the watUi These 
little shocks Hre more Ukelv 
to (heck a balance wheel If 
the full strength is not be¬ 
hind the spring 
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The Heavens in February, 1924 

Stellar Distances, and Their Importance in the Astronomer’s Vort 


jy 


NOWLKIHIE nf lb*. dialum^* of the riurs 
in essential to un> nuccessful study of 
their nuturt Without It, vvu cannot find 
how bright they reully are, or how large 
or lmisslve they tuny be but Important as 
tills Information on distance is, It U fur 
from eH«y to obtain For tin nearest stars we can 
make use of direct methods, qultt similar In principle 
to thow used In finding the range for urtlllery—sight 
Ing on the star ut times when the earth Is on opposite 
Hides of Its orbit, and using the convergence of lines 
drawn to It from opposite ends of this long base line to 
find Its distance K\cn so the ungh of convergence Is 
mo sum 11— but a frmtlon of n second of arc—thut tho 
most refined Instrumental mums, and om precaution 
uftei another, are required to obtain trustworthy re- 
Hulls. If n star U within a hundred light >ears -which 
counts as a fairly small distance—two or three observa 
lions with great modern telescopes will gl\o us a very 
good Idea of Its distance—though the protdem is like 
that of determining tlw distance of a light 
house fifty miles uwu\ hv sighting lqnm It 
from two point h two Inches iqwrt 

But the large majority of the stars— 
even of those vlslbh to the unaided etc— 
ure much further off than this, mo that we 
must find some other way to measure 
their dlalnnces If we are t*» determine 
them at all 

Fortunately tin metronomer has many 
strings to hlH how When w* cannot get 
Individual results we ton often find a 
reliable average value This \u do hy 
taking advantage of the Him s motion 
through s^Miet among the other stars Jf 
only the sun was moving and all the 
others stood still all would U e a'cy The 
stars straight ahead *if us—close to the 
polnl lu the sky toward which the earth 
and sun are moving—wmihl seem to slum) 
still So would those directl\ Miind us 
neur the opposite jsilnf All the others 
would appeur to drift backward from the 
first isdut toward the tusond ut a into 
which for sturs at the. same distance 
would he greatest half way between the 
*'npcx' and H untaiM\ and would diminish 
gradually toward Itolh Of sturs at differ 
enr distances the remoter ones would 
Kcsm to move more slowly 

Ol*er\lng with th* N|HutroscniK which 
reveals the rat*, at which the stars are 
upproac hlng or r< coding from us we 
would find till (la. stars mar the apov 
uppioue idng those near lla uni apt \ rend 

lug and tlmsc half way Is tween lining At U o etoek t Feb 6 

neither cmc nor the other The sissd ut At Jw / 4 

which the sun was moving would then In* 0< 

found ami It would 1 m a simple matter to 
calculate the distance nf nn\ given Htar 
from Its nhrarved rate of drift 

Actually ihlngH are far more complex than this, for 
the. stars are all moving, as well us the sun—some In 
one dins lion and some In others some fast and some 
Hlowh tor an Indtvhluul star this motion may double 
eo* treble the drift due to Hie* suns motion or may 
diminish or even reverse It But If we take a con 
sldernblc numhir of stars in the same part of the sky 
and ave rag* their motions these Individual or 'pwii 
liar motions will trouble us little for being as likely 
to lie one way uh another they will nwrngt out’ and 
almost disappear from Urn mean vhIup while the drift 
due to the sun s motion, being always in the same direo 
tlon coineH out to Us full amount wlan the uveruge is 
taken 

We can thus get the average drift and thus the 
nverage dint unco, f*>r ull the stars we. have considered 
(Strictly speaking, ihis ‘average’ distance Is not quite 
hh ordinary average hut It Is nr least rrprrsenfeifii e, 
representing a star whose motion is the average of the 
whole ) When mir stars are not confined to u small 
region but are scattered all over the sky a similar 
method, with sltghtlv metre complicated algebra leads 
to an equally good average value 
Tf our stars are moving slowlv so that most of their 
apparent motion arises from the sun s motion and little 
from that of the stars themselves this method gives 


By Professor Henry Norris Russell , Ph.D 

very good values But for rapidly moving sturs, whose 
own motions are much fasti r than the sun's, we can not 
trust the averaging-out process The remaining uncora- 
isnuited effect though hut a small fruotton of the 
motion of an Individual star may be a large fraction of 
the solar drift, and our results ure thus vitiated 

Averages, Probabilities, and Star Motions 

But we have still another string to onr bow Con¬ 
sider the part of each stars motion In the sky which is 
at right angles to the dlret lion of the *olar drift This 
is unaffected hy the latter and arises only from the 
mullein of the individual sturs Take the average 
amount of this motion (no longer considering plus and 
minus signs hut only (ho numerical values), and we 
find how fust the stars seem to move on the average, 
on account of the lr own motions This will evidently 
depend both upon the average speed, in miles per 
second ut which the stars are moving, and on their 
average distance If we can find the former, we can 
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calculate the latter But our spoetrosroplr observe 
iions which can be corrected, one hy one for the solar 
motion enable us to find this very thing, nnd bo we 
get unothtr representative average distance 

We will still need n considerable number of stars to 
get a good average, for this time we nre trusting the 
numerical value* of the rates of motion to 'average up’ 
to the stiino amount, whether we take motion* toward 
and from us, or crosswlne But no wry largo numbers 
ure needed. If we have fifty stars, for example the 
results of the averaging up process should agree tn the 
two eases, half the time within 10 per cent—which Is 
enough to assure a fairly gex>d conclusion 
By sucli methods as these we may find the average 
parnllox and the representative distance for nny group 
of stars of which we know the apparent proper motions 
in the Imuvena, and the spectroscopic velocities (so long, 
Indeed, na we do not pick our stars In such a way that 
we give preference to those which are moving In some 
particular wav, and ao spoil our avsraglng-ont or aver¬ 
aging up) It was in this way that the late Professor 
Ross showed that the representative distance for five- 
sixths of the stars visible to the naked eye Is about 320 
light vears and, in similar fashion, It has been shown 
that the corresponding distance for the stars of tb© 
tenth magnitude (even including the nearer ones, which 


ure faint because they are actually small* and wlrich 
bring down the average) is fully 1000 light-years. 

Other Interesting Cases 

Dr Wilson, one of Professor Ross* assistants, has 
recently made In this fashion a very Interesting study 
of the distances and real brightness of the variable 
stars. Delving patiently Into the tabulated records of 
earlier observations, he has derived the motions of 
many stars not previously studied* and, with tbs richer 
material thus made available, he has obtained exoeUaot 
average values. Taking first the Ospheid variable*— 
those singular stars which change steadily In bright¬ 
ness, rising to two or three times their original lumta- 
<«lty and falling back again, with exemplary regularity, 
in periods which range, for different stars, from a few 
bourn to a month—he finds, as Professor Bhapley did 
before him, that the start of longer period are exceed 
ingly remote, the representative distance for forty stars 
being 1000 light years. At this distance, the ‘'repre¬ 
sentative star” of the group would bo of 
magnitude 0 2—just visible to a keen eye, 
but the corresponding real brightness 
comes out AfiO times that of the sun This 
Is the average brightness, as the star 
varies It ranges from perhaps 150 to 800 
times the sun’s light The stars with pe¬ 
riods of about half a day (which form a 
distinct group) look fainter to us, and are 
altio really fainter, though they are far¬ 
ther off The distance for a typical star 
of the tenth magnitude, based upon exam¬ 
ination of thirteen of them, U 2200 light- 
years, and the corresponding real bright¬ 
ness averages forty times that of the son. 

These conclusions support those reached 
some years ago by Professor Shapley, upon 
which he based bis remarkable estimates 
of the distances of the globular stardus- 
tera They Indicate, from much more ex 
tensive material, that the great distances 
which he then derived are substantially 
correct They may, indeed, be slightly too 
great but probably by less than 20 per 
rent—which doe* not alter at all the con¬ 
clusions derived from them regarding the 
scale of the universe 
More recently Dr Wilson has applied 
similar methods to the red variable stars, 
some of which change their brightness 
Irregularly, and by moderate amounts, 
while others vary by a hundredfold or 
even more periodically, with a year or so 
between maxima For these stars, as for 
those discussed above, the results of the 
two methods of calculation are In good 
w l k Ck ili a et U agreement. For a typical variable star, 
which ut Its brightest Is of magnitude 7.5, 
the distance, both for those that vary 
Irregularly and for those that are periodic 
comes out close to 1000 light years and the 
real brightness seventy times that of the sum The 
Irregular variables fluctuate from this brightness to 
some 30 or 40 times that of the sun, those of long 
period often drop to less than the sun's luminosity 
At maximum they are normal giant stars In brightness 
—like hundreds of others of the same spectral types, 
so that we way regard them as stars which at Intervals 
become faint, rather than as stars normally faint which 
ut times brighten up 

The only exception to this run of average brightness 
U found among the very old stars, with peculiar spec¬ 
tra, which are known as dames R and N These sr# 
much farther off—at distances something like 2000 or 
8000 light> ears, and average perhaps 500 time* *s 
bright as the sun, though they seem to differ wfclsly 
among themselves. 

It la from just such data as these that we may hope 
—not quite yet, but perhaps before Jong—to get the 
cine to the physical phenomena which cause the varia¬ 
tion In brightness. 

Tike Hsaveug 

The finest pert of the sky Is now la the southwest, 
where Orion, Taurus and the Great and little Ddgs 
blase in the clear winter air, with Gemini above them, and 
(CenttaMd on pegs iff) 


At B o ekwk: Mar 7 
At 8(4 o clock: Mar 18 
At 8 o duck: Mar tt 





FSWOi Wt, 1924 


SCIENTIFIC AMERICAN 


111 


Inventions New and Interesting 

A Department Devoted to Pioneer Work m the Various Arts and to Patent News 



The ra^d-flre vef«UU« chopper 

A New Vegetable Cutter 

M INT, parsley and similar tables 
need to be cut tine and tb«Wf really 
seems to have been no device provided 
except the kitchen shears which are not 
un official kitchen utensil, but are used 
for man/ of the bandy job* In the 
kitchen. Now we have a miniature clr 
cular harrow which cuts such vegetables 
as w« have enumerated with great speed 
and precision. The ten disks are very 
sharp so that the speed of the operation 
la considerable The cutting is, of 
course, much more uniform than when 
a pair of shears or a cutting knife is 
used. The use of such device* as this 
does away with much of the drudgery 
of the kitchen. 


The Universal Comb Cleaner 

C LEANING a comb with a pin Is 
tedious, and if one happens to be a 
hairdresser It is especially tedious Whv 
not, then, string a number of threads 
on rows of nails so that the comb can 
he run along them ami all the spuoes 
cleaned at a single motion? Flue and 
simple But here* the rub getting the 
proper spacing of the threads to fit the 
spacing of the comb-teeth In rattier dlf 
flcult, and when you come to think that 
no two combs common! v have the same 
number of teeth per Inch, then the whole 
thing Is not worth the bother Into the 
breach steps a Chicago manufacturer 
with a simple little device that has the 
stretched threads all nicely and evenly 
spaced On opposite ends of two bows 
of steel wire are mounted two aluminum 
castings having rows of little posts 
across their top On these posts, back 
and forth, the threads are strung All 
ready to clean your comb—No, the spar- 
logs are wrong here, too Easy the aid 
castings are pivoted on the bows, move 



A ft* tbs ate far efotnfaf 

ottbr 


one bow away from you the other 
toward you When the threads are the 
right distance apart to fit th« comb stop 
They are always parallel There Is a 
proposition in geometry uhout that, hut 
we are out of win ml—therefore we have 
forgotten It. Anyway, the comb cleaner 
works, and works In a Jiffy 

A 10,000-Pound Crane Scale 

P RACTICAL! Y even day Industrial 
progress develop u new use for a 
weighing device or scale particularly 
adapted to meet apeclfh requirements 
A new scale was developed for the TJ S 
Government for the purpose of mettsur 
lng the pull on cable* used to hold an 
airship nt Its moorings and this scale 
was Immediately adapted for the meas¬ 
uring of unusual, heavy loads on cranes 
or booms where weights or loads up to 
10000 pounds are handled assuring that 
tlie safe working load Is not exceeded, 
and thus eliminating dangerous over 
loading and disastrous accidents 
The scale Is of steel construction Its 
accurate action depends upon four ex¬ 
tremely heavy springs The dial Is 15 
Inches In diameter 


Another Automatic Wrench 

A NOTHER “revolutionary idea in 
wrenches If we are to credit the 
modest elnlms of the Inventor, Is that 
illustrated herewith As the picture In 
dicates the tool Is another Version of 
the wrench that takes hold Instantly and 
automatically without any preliminary 
adjustment Like the Stlllson wnmh 
It will only work. In one direction, this 
direction being that In which the handle 
In the position pictured, is rotated iq>- 
ward This brings Into piny the douhh 
linkage and the spring tightening the 
jaws on the work If rotated the other 
way, the wrench like any StlHson, will 
open and slide off the work but when 
used correctly, it possesses a bull dog 
grip, effective at any angle, and with 
no tendencj to slip no matter how hard 
one pulls 



The January entry in the automatic 
wrench sweepstakes 


Paper Saws to Cut Veneer Wood 

C IRCULAR saws are made of iwper 
for use In making veneer and dm 
fnrnlture, and are turned out In a fm 
tory In England Thin plates of wood 
cut by these saws are so finely finished 
that cabinet makers do not huvt to 
* plane«them <at*all before they are used 
Such saws were originally shown at an 
English exposition and nvero driven b\ 
an electric motor They are manufm 
tured from a special type of compressed 
drawing paper 

Indeed, compacted paper of swh h trd 
ness has been made In England that II 
has even been utilized in place of build 
Ing stone Experiments In the nmnu 
facture of car wheels from compressed 
paper have been mads In the United 
States for a number of years, but the 
product has never competed seriously 
with the ordinary steel wheels. It is 
only In the production of certain articles 
an the veneer saws that any advantage 
is found. 


The ‘‘Transinductor’* 

W E Illustrate a new transforming ap¬ 
paratus, designed Ernest W 
Heraten of Menominee Mhh which has 
been verj sunoaafully applied In tuned 
radio- ns well as tuned audbefroquencj 
amplification Tills principle bus also 
been adapted to transmitting sets In the 
otKlllntory rircult ThetV are two tv pec 
of radio-frequence amplifying (runs 
formers The tilr-tnre tji*5 «nd that 
with the Iron tore Anyone wishing to 
receive a particular wem length could 
receive with satisfaction with the air 
core type, hut ho w’us limited as to wave 
lengths or frequencies to which he could 
tune In Tlmt difficulty could he over¬ 
come by using an Iron core but In so 
doing amplification was sncrlfic«d In 
either case one met with frequent disap¬ 
pointment 

It follows that the Ideal transformer 
should combine air-con amplification 



A more effective type of radio 
transformer 


with Iron-core tuning range Tlmt has 
been accomplished hi the ‘tnmslnduc 
tor In this new Instrument the aclion 
Is similar to that of two transformers, 
the primary and secondur\ of each being 
connected In series 'Ihe primaries and 
secondaries being split Istwcau rotor and 
stator, and Iron Mng lntmdmcd Into the 
rotor, we obtuln through u rnnge of 800 
degrees (no two positions being alike) 
control of indui tnnee caparlh and Iron 
giving high amplification on all wuve- 
lengthN from 150 to 750 meters 

A Diesel-Driven Motor Car Ferry 
for Canada 

T HE great Inert use of motor traffit to 
ami from A aneouvt r Island whs the 
must of tlie building of a speelnl motor 
cur ferry which has capacity for 45 
motor curs and Hair passengers In 
several w«>s the design of this unique 
\tmtel Is exceptional ( urs art tarried 
on both lower nnd upisr deck mid to 
make the former accessible a ramp was 
Installed amidships whhh will enable 
cars to climb to it under their own 
IKJwer ThlN fern width was built at 
Victoria B (. has a length of 170 fett, 
a breadth of 42 feet nnd draws 11 feet 
of water The hull is of wood 

The proptiling machine rj consists of 
two set* of si\-n Under four strokes v<le 
fiOO-brake-horsepower marine Dlest) en 
gines, which cm trial tests gave the firry 
a speed of 14^ knots i>er hour In 
addition to the actonunodat Ions for 45 
ears*there Is a comfortable dining saloon 
with a maple dunce floor so that the 
passengers can plan their Itlmrurv with 
a view to dining Hnd dancing while 
crossing to the Island Tin ferrj is 
provided with tlwtric lighting hot and 
cold water, and hen ting devices In 
general ap|*arunce she nsembles on 
ordinary steamer more than a ferry In 
spite of the necessity of designing her 
for & maximum deckload capacity 



The mathematical chip-stacker 


Invention and the Saturday Night 
Card-Game 

1 M ENTION 1ms removed one of the 
t>etty unnenunces that beset the poker 
plater No longer need he womk r how 
many < hips he has, or how he stands 
on tho banker's record no longer need 
(he superstitious player be annojed hy 
his neighbor s fingering of his stock to 
*ee how fur ahend of the game be Is 
no longer need the bunker strike an 
t laborate trial balance to Insure thut no 
* vtraneous chips are being foisted off 
• >n 1dm at cashing In time no longer 
need the chip* that were lost on the 
floor or placed forgotten, In the pocket 
of the heavy winner embarrass the husl 
ness of balancing tho game nt the break¬ 
ing up hour for the latest chips have 
a hole In the middle nnd ore guaranteed 
all of uniform thickness Each plajer 
has a little trny, with posts for the mis 
the whites and the blues and the ac¬ 
curate marks on thiso posts combined 
with the uniform thickness of the cldjm 
t hemselves, enables every player to 
know at everv moment exactly how 
umnv of Ihe “seeds are stacked in front 
of him ImhUntally, the perils of the 
mJhi)>*< of a Infh stock are also mini 
mired In the new st> le of hanking Com 
plete sets of chips, posts and storage 
Ikoc, In everv sh le known to the fafttid! 
ous poker player are offered by a lead 
lng manufacturer Tntldentallj, the back 
uf the bos carrh^s a simple peg and hole 
counter In which the Iwnkt r mav score 
up the <ldps which he Issues to each 
player thus doing nwav with another 
fruit nil Mmrcc of urgument 

A Wire Vegetable Washer 

W ASHING fqdnmh Is a laborious 
undertaking, and requires the 
changing of water munv times to re¬ 
move the dirt and sand Indeed this 
vtgHahh Is rnrelv served fresh In ho¬ 
tels, as It tukeN up so mmli time of the 



Washing spinach without changing 
the water 


























112 


SCIENTIFIC AMERICAN 


FmtUABY, 1924 



Invention takes the scrubbing pail 
in hand, with the result pictured 

punt i \ innn Willt tin device Illustrated 
tlie drudg* rv of washing Npinmli Utiw* 
and other vegetables Is r* due* t| to a 
minimum The basket In conHtrw tul <*n 
tlrolv of wire and op* ns to permit tin 
xeg* tables belli#, enclosed The two 
handle* «rt grus|>ed with one hund and 
the bunket Is placed under a fnucit 
whkh wion cleans the vegetable In n 
thorough manner This Is u valuable 
addition to the klUhen outfit 

The Thermostatic SoMer-Pot 

S OI DFR must be kept at uniform tem- 
jarainre If Mnfjsfm.tory n suits are 
to l>e nhtnlmM When overheated it ox I 
dl/xs and tin re Is n notable loss of 
runt* rial and of temdh strength b\ wlint 
remains A wdd*r pot has l>een designed 
to pnvent this hx means of nutoimith 
temperature tontrol The principle used 
is h inmilflcotlon of that found In the 
stemn gage A volatile RuMnnco \er> 
sensitive lo heat actuates a Hourrtcn 
tube which makes and hr* nks the elettrl* 
current, thus controlling the temperntun 
of the tonbnts of llu pot Ordinarily 
the apparatus is so mad* up that Oils 
control goes Into play at 000 degrets 
kahrenheit The pot xxlll hold fifteen 
pounda of soldir nnd will licnt this right 
up to the deadline tun|H>rutnre in 
tnmtv or rwenh flx* minims Tills m 
tlon quit k for nn e|e< I rh la hU r Is 
ohtnlmd through the working of n OtMt- 
wntt li« tiling element built mound tin 
entire container Hear Is npplltd to all 
parts of the *lde nnd bottom of th* pot 
Onrt tin container Is fill* d and the eur 
rent turmd on nn furflu r attention to 
th* pot is n*ss‘ssurx The enmnt K 
iiutornulh jiIIx biokin wlxn I hi hent 
rtmliiN duo d* grees nnd roeNtnhllsli* d 
when ii sinks matirlallx below this tig 
urt Workimn max thuR dexote their 
entire time to production without losing 
an\ tlmi xvntdilng the pot that ne\*r 
Imll* Tin | Hit xxelghs hut thirteen 
(rounds and works from 110 or 21*0 volts 
alternating or dhect current hence it f« 
verv large 1\ irortnble. 


P"*- 


> 




V.. 


w... . 



. .. . 




French fried potato** without t 
struggle 


My Lady’s Scrubbing Pail 

T HIS might be described an a pail 
with a college education, for it will 
do nothing wrong ns will the ordinary 
pall It Is neat and orderly, will not tip 
over, will not drip on the carpet, will 
carry soap, brush nnd cleaning cloths 
carefully segregated The pall comes In 
attractive shades, so as to take axvny 
much of the drabness of scrubbing which 
Is the meanest form of housework The 
pail 1 r made extra heuvj so thnt it Is 
not like 1> to tip oxer The pall Is we- 
Miitlv fust* ned to n flaring pan xvhh h 
servis to latch nnv drip and also affords 
spine to tuik in (leaning rags A regu 
Inr soup (ontnlner and a place for the 
si riddling brush complete the outilt 


A Novel Strainer 

O FTEN veg* tallies such ns Brussels 
uproots or mealy jxmitoes tire 
broken In the prunes* of straining as 
this ojierntlon is usuallx done with n 
separate utensil \\ Itli tlie Htralner we 
ilhiMtrnte the danger of breaking the 
vegetable ]g minus! to a minimum nnd 
Hi* cooked article, be It xegetahle «oup 
or stew, can be strained nnd the remain 
ing food after the Itipild In poured off 
mnv Ih put hack on the tire la the nrig- 
Inal ws« I to keep Harm A strainer of 
thlK kind him moie uses In the kitchen 
Hum xve ran enumerate Tlie mml circle 
of tin is punched with holes so thnt ihe 
liquid will run through The outer edges 
nre well reinforced so that tlie utensil 
will last u long time 

A French-Fried-Potato Machine 

F ItFNt H fried potntoes are descrvedlx 
INipulnr but are usually served in 
hotels and restaurants rather than In the 
home Tin reason for this is that there 
U considerable art In (*uttIng potatoes 
Into tlie long strips with square or rec 
(angular me tlon With tlie aid of a 
ape*lal cuiter like the one we show, 
there \n nn dlfficnUx in producing a per- 



The solder pot that will not bum its 
contents 


fectlj formed Nibs readx for the hot fat 
V heavy wlr* frame holds together a 
sharp tin grid adapted to divide the po¬ 
tato vert kiilh Into sections \artous 
puttems are provided so that anx sire 
max lie prod nml 'Hie peeled potato has 
tlie bottom cut off ho that there in a flat 
surface In order that It will not wobble 
when tlie cutter In forced down through 
It The cultir is selwsl with both hands 
and Ih forced whnvly and firmly through 
the jMitato until stopped bv the cutting 
board I Ike so nmnx of these Ingenious 
kitchen appliance* It xxlll saw Its cost 
In a short time It comes from France 

A Boiler With 1200-Ponnd Steam 

Pressure 

A BOILER copnble of producing 1200 
imnnds steam pressure said to be 
the highest Ntcnm pressure it has ew 
!>een attempted to put to practical use, 
will be Installed In a huge power station 
now being constructed at Weymouth, 


Mass., for the Edison Electric Illuminat¬ 
ing Company of Boston 

Although generating this tremendous 
pressure, the boiler will have a heating 
surface no larger than that of the 370- 
pound pressure Isdler commonly used to 
generate steam to drive turbines In large 
power-houses The heating surface of 
875-pound boilers Ih approximately 20000 
square feet 

Tim steam output of the high-pressure 
boiler xxlll 1 m* more than 110000 pounds 
per hour Tn nmnx respects it« con 
strut tlon will be similar to that of any 
other boll* r of lower pressure The 
tubes or pi(yes In which the steam Is 
heated oxer The flrepot will be no larger 
In bore than those ordinarlh used but 
will 1 m somewhat thicker In order to 
withstand more prepare The drum or 
oov*ring In which the tubes xxlll be In 
cased however will be a hollow steel 
forging with walls four Inches thick and 
tlierebx capable of withstanding ex 
tremelv high pressure 



A strainer for use with any pot or 
kettle 


From the !u1mh or pipes In the boiler 
the sliMim xxlll push into u HU|M*rheater 
made of another series of pipes and 
placed hetxxeeii two groups of regular 
tubes in Nuth a wny that they are sur 
rounded hi terrl/h bent nnd u steam 
pressure up to twelve hundred pounds Is 
generated 

Whereus tlie steam generated hi the 
cuHfoinnrx 37Vpound power house Ixdler 
Is discharged Into a single turbine, th* 
steam from this high pressure boiler will 
go through two turbines being twice ex 
pand*d nnd used Instead of once It 
will first pass through a siM-dnl turbine 
cupuhle of taking th* 1200 pounds pres 
sure Hum It will be brought back to 
17 r » pounds pressure b\ passing through 
nnotla r scries of pipes In the boiler— 
this sc rles Ik knoxvn as a 'reheater — 
and go Into an ordinary turbine designed 
for operation In the ordinary way under 
that pressure 

Without emploxlng the “reheating 
plan used In this Udler, the most ad 
vantageous steam pressure both prae* 
tlcallx and economlrtilh, according to 
noted steun engineers Is about 375 
pounds I nrger pressures have been ex 
perlmented with heretofore In various 
countries but xxcre found impracticable 
because of technical reasons, for the In 
errase in pressure did not bring a cor 
responding In* reuse In the amount of 
electricity generated by the turbine Into 
which the steam pawed 

However xxhen the steam Is paused 
through two turbines, as U the ettae xvlth 
this boiler, the high pressure Is prac¬ 
ticable 

The engineers who worked out the 
plans for the high-pressure holler cal¬ 
culate that It will produce with 18600 
tons of coal the same amount of power 
produced by a 375-pound pressure boiler 
with 15100 tons of coal h saving that 
will aggregate many thousand* of toll* 
In the course of a year If the boiler 
proves a success—and the engineers have 
great faith In Its ability to do so »ev- 
eral similar ones will be installed In 
the powerhouse 



Popping corn the easy way 


The Rotary Corn-Popper 

A MONG the pleasing household novel 
ties offered this season la the com 
popper Illustrated herewith The cus¬ 
tomary Blinking of the old-fashioned 
popi>er is replaced by & rotary motion of 
the handle, whtclt Ih easier on th« user 
and more effecffve This popper will 
work on gas, kerosene or wood stoves. 
The operation of the popper is so satis¬ 
factory that over 800 were mode and 
sold prlvutely In the inventors* home 
town before it wus put on the market 
commercially The secret of good poi*- 
cum U claimed to He In the action of 
the paddle a member shaped somewhat 
like a propeller blade, and attached 
horizontally to the Inner end of the ver 
tlcal shaft, half way between the top 
and bottom of the container notation 
of the handle rotates this, and keeps the 
corn In comdont motion 

A Three-Color Signal Lantern 

T HERE are often places where a 
visible signal giving information by 
colors Is useful We And at railroad 
stations white, red and green lanterns 
all carefully trimmed and awaiting an 
emergency There are other places where 
u wafer If lew robust tight la required 
A safe lantern to use around a garage 
or where tl»er< is gun or inflammable 
vajHtrs Is very desirable and we have re¬ 
ceived such a lantern from a concern In 
( nlorudo There l« no Iron or steel used 
in tlie construction so thero Is no danger 
of a spark The rubber-covered handle 
Ih secured to ii canister which carries a 
large dr> battery connected through the 
medium of three switches shown to the 
left with three wnall incundeseent lump 
bulbs showing red, white and green 
These can l>e flushed on singly or nil 
tnuy be turmd on at will enabling vurt 
ouk combinations of signals to be dis¬ 
placed A lieaxx wire frame protects 
the dellcutt bulbs 
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IntentsI »rr»n«»mtnt of the fonr- 
■pool headphone 


Four-Pole Headphones 

T HH true index of power of nn elec- 
tromagnetii device dejicndH upon 
rhe number of ampere turns embodied In 
the winding* It U therefore evident 
that, by using a round four pole con¬ 
struction instead of the standard two- 
pole rectangular <rosa section, almost 
twice the number of turns m«j bo got 
Into a rudiophone in practically the same 
spare while equal ohmic resistance Is re 
tulned In addition, there will bt a more 
uniform magnetic distribution on the 
diaphragm The winding* of the four 
pole phone developed In accordance with 
this argument are of the spool tjpe 
This, with the fubrh Insulution In the 
lwttom of the case Is claimed to make 
grounding of the case or colls Impossible 
ao that this phone will stand u higher 
voltage than any other Instrument Tin 
claim* are also advanced that this pimnc 
is especially sensitive to the weakest slg 
nnla, that It gives true tonal reproduction 
under varying conditions, that tube noises 
imd strays are almost entirely elimt 
nated, and that the phone stands the 
highest amplification without distortion 
of sound while operating at highest eitV 
clency 

Portable Electric Bench-Lathe 

E NTIRELY self contained and port 
able, with motor built into the 
head-stock, the lathe illustrated herewith 
requires only an electric outlet some 
where In tlw vicinity to make it possible 
to set it np and lisc it anywhere It is 
( )h lined to be unusually accurate and to 
handle work with exceptional raphlltv 
It clears five Inches over the tool rest 
and seven Inches on the face plate while 
between centers any adjustment up to 
twenty four Inches is available The 
equipment includes the motor two tool 
rests of six nnd twelve Inches respec 
tively head wheel face plate and cord 
of good length for attachment to any 
lamp socket For serious work mnklng 
the demand of portability as well as for 
the use of the handy man about the 
house. It nmnn that this little lathe 
ought to fill a large place 

A Refrigerated Rolling Pin 

I N making fancy pastry It is often nee- 
easary to have the crust very thin 
and flaky and this can be accomplished 
by the aid of * hollow glass rolling pin 


which Is filled with ice water A metal 
cup at one end of a handle permits the 
rolling pin to be filled with ice water 
The use of such a pin will help tin baker 
of toothsome dainties, such ns * \npol 
eons’ and other pastrv specialties A 
glass or porcelain rolling pin !h fur more 
sanitary than the old maple rolling pin 

Machine for Wrapping Coils of 
Wire 

A MACHINE that wripn colls of hare 
or Insulated wire with paper Ins 
been developed bv n Chicago mimufu 
turer The imuhim In motor <1 1 1 \«n hv 
gear and pinion Drams nr she avis n 
\olve at the premier Hj>mi ho dial 11a toll 
Is advanced while tlie shutth appllis tla 
wrapping The shuttle Ik drlvrn h\ a 
ln.lt and the drums an /udjustahlt lo 
nccommodiite various nI/mmI rullx 1 In se 
drums also move upward nnd downward 
by means of u crank so as to profierh 
<enier the coll 

In wrapping with pujM r the e\|x>K<d 
edge Is turned under u quarter hull 
ns to give strength where it Js undid 
the most lids )h done h> an edg»*- 
folder through whlcli tlu paper pisses 
before it Is applied to tin coll So that 
a tight wrap maj lie obtained the 
shuttle Ik equtpjied vs It h u tension divlu 
through whhh the paper pnsws and this 
offers resistance to the paper ns It Is 
applied drawing It ns tight lv as iXHhJblo 
without breaking 

Honey-Water as a Non-Freezing 
Engine-Cooler 

D URING Inst winter practical auto 
mobillbtH and tru<k drivers In tiu 
different Staten mude careful tests with 
u Rtmple mixture of hontv and wahr 
urn <i an a cimllng medium In the auto¬ 
mobile engine, and, without exes pi ion 
pronounced it suiieiior to tin nhohol 
and other Tmn freezing flotations thrv 
lmd tried Tlie testH retM>rkd \wremmh 
In Illinois, Ohio, New lork, Vermont, 



Lathe that can be set up wherever 
there is current 


and Wisconsin all of which Stutis hn\« 
severe winter weather 
f rhe hone\ water gentrulh iiHid—a 

half and half mixture—doe« nut boil un 
til a temperature of 220 degress I ahren 
helt Is reached thereby cn miring a cool 
Ing by oondn<li\ltv Instead of hv radio 
tlon for eight degrot s u1>o\e flh« Im>I lln^ 
point of water, and lhereby also lessen 



11m ratUaK pin tb*t 4 om Mt stick to tho paatry 



The fish scraper that prevents the scales from flying 


Ing evaporation T la boiling imlnt of the 
alcohol mixture in I* low tliat of watir 
When the liornj watir 1 h bulled, only 
the w«Ur i va|>oi nits tht honev remain 
Inlx hind iinnflet ltd I hi t>ereintugi 
of lione> In tlu solution mmimln,' N 
therein Inmost d mid tht fret zing point 
Is corn spend ing h lowtiid 1 lu am 
trarv Ik liuc of tla_ ahohol solution tht 
alcohol e\aiHjrnt(_s before the water does 


Wrapping wire cods by machinery 

anti the fits /Ing point of tht remalndtr 
Is rained And hIiioi tho honey dm*s not 
«uiimrnU lltth If Hnv need bt addtd 
aftir tlu (doling KVNtun of tht tar Is 
first filled at the I*ginning ot Mu win(<r 
seasttn tht onlv Hire In Ing that of keep 
Ing the HVHtem Hiipplled with water ns 
ofttn uk It Is nts dtsl Tht ulctdiol mix 
tore must he testf d muodonullv and 
more alcohol supplied to make up for 
loss b\ e\n|mrution 

An esflrimfi imtv ito eufdh made of 
the cost of the hone\ required for a 
radiator of known cupuclt\ It Is nnh 
necessary to know the cnpmltv In gal 
Ions and t«» allow one gallon of honev 
for eudi two gallons of rndlalor on 
pmlt\ If n half and half solution Is to 
be used This gives a mixture a trifle 
rhlior In lioniv tlmn in water ns honev 
weighs about 12 pounds to tht gallon 
The prestm prlet of good ext rueful 
tuhle-homv vurh s t mishit rahlv in dlfftr 
i nt lot allt Its prohubh ranging fmm 10 
to n centa a pound in hulk howt vt r tht 
cheaftor grrnlts strit In tht nutornoblh 
is w« II as the lx si llut whuhvir giadt 
Is uwd should lx well rljiened that l« 
it should lnivc lieen left with tht 1 m ts 
until thry have had time to thicken it 
wtll during width Mine certain ennnus 
will have changt d Its sugar content frtmi 
sucrose to lnwrt sugar therefore thin 
or fermenting honev should not be Used 

A complete union of the honev and 
water Is salt! to 1 m essential Vnd since 
they d«> not unite remllh wlun cold the 
dtsl fed result can lust bt attained bv 
first tieatlng thi watt r nnd tlun stirring 
the honev Into U nf«r whhh It should 
be boiled for mvoral mlnuLes Tf strain 
Ing is ttecessurv not him. Is lx lit r for 
the purpose than u piece of wot flunml 

Illinois experlnunts showed that equal 
proportions of honev and wuttr united 
bv boiling formed n mixtuie that did 
not lose its fluidify until a tempt ntturo 
of two degrees lielow zero knhrenhelt 
wag reached nt which point It assumed 
u mushy condition anil that a solution 
containing Oil per cent of honev did not 
freeze at 12 degrees below 


The Safety-First Fish-Scalei 

E \I m hotiM ulft has had the sad 
exjieritnet tif scrajfing stales otT a 
fish onlv to have Hum (H all over tlu 
premises This will not happen to tlu 
up to date Indy of tlu kitchen equlp|>ed 
with the fish wrujier lllustruud r riie 
knlft Is so di signed that Instead of llj 
Ing off at a tmgenl tlu s< lies Min onlv 
loll quietly out undu the knife nnd phiv 
dead on the tahh Tlu Itn-th are blunt 
so that tlu v do not iut llu fi( sh of (he 
fish but tlav are (Inland to laki oft the 
s< nU k like magic, in half tin time re¬ 
quired wlih nv re ordinal} means 


Grafting ( otton on Mulberry 
Roots 


A kin ni rtUY tru w It || cotton grafted 
on ils loots at In Marejiu Ttxas 
Is growing and re lowing growth each 
}»ai as If It wire purt of tlu tres 
This unusual feat in plant grafting 
has Iks n jw rforua d b\ J* Dan George, 
a furiiui of foreign hlrfh Dr K P 
IIuiuIh ri of the I* \ is Vgrlculturnl and 
Mfslumhal C olhge confirms Hu state- 
mint tli it lluri Is u real union betwisn 
the cot ion plant and tlu tree This 
loniustlon lias 1 mm n nmlnhilnid for two 
and i half venrs and Hits jiht tlu 
grafti d iotton plant vhtded noarh a 
thmiKand lolls of «otton—a vhld miinv 
thniH greahr Hum that of an ordlnarv 
toiton plant 

The grafted iotton plant having been 
converted Into a ixrinnlul ptitM out n< w 
growth fioin tlu irown iach xiar loir 
tng the wfntir tin plants are protected 
by a coviilng from Hu mid Nothing 
was noted bv J>r DumUrt that Indl 
< atisl 1 hat tlu < ot ton w aw underg dng 
any mnrketl dmngo I>uhuho of 1union 
with the mulbtrrv mol Dlfilcultv has 
iMsn experh nil d In gitting tlu wssl of 
tlu plants to gitmfnuU onlv two siusl 
huvlng reproduei d 


A Gigantic Tea Ball for Cooking 
Rice 

A mosr who has ivir cooked rke 
renu mix rs what dlttiuiltv Is exjieri 
mad In kis ping the rlu from staking 
to the pot ind llu grains muiu times 
iv(n Imin To obvlah siu h treaihli s a 
iminufwtun i has (imohul llu Idea of 
looking rlu In i glganrle Ha hull whlih 
Minks tlu rue )hi futlv without tlu 
grains ro lining around the pot Whtn 



Borrowing an idea from the teft ball 
for cooking rice 
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The electric heater that »et« up con¬ 
vection as well ah radiation 

the rle ( Is looked (lit hull Is ojhiiuI and 
If the (plant tt \ w im idirni lluri will lx 
fi pc rr«*f t t hi hull nil n ml\ fo m t v* with 
n curi\ or with ( ldntM snort l h< si/e 
of I hi h ill In so la rue 1 ha I ll r* ull\ art ms 
like a (nitgimhioh ft a hall It Is a 
>er\ use fill addition to tilt kllolun 
etiulpment 


On Hit ho adjustments the blade stands 
rigid without the slightest ‘waggle”, jet 
It cun lie Instantly rt leased for new ml 
justuunt bv a slight thumb pressure 
upon the puNh button For currying the 
Wade limv lie nllnetl with the handle 

Double Duty from the Electric 
Heater 

S OMI riHVOmw in (hi applkatlonof 
t leit>If 11v to healing problems is of 
fered bv a New York manufacturer In 
siiml of rt l\ Ints solely upon radiant or 
relleti*d la at which Is Intflettlvi no 
fur as mislay the room ttnqieruturt Ih 
comemed It ctriplotK sinnillantscusly flic 
tines print 1 |>U>s of nulla I Ion condmllon 
and (ointstlon In Iht first plate the 
healing diimnl is hollow like a rah re¬ 
tort with IhiiIi mds ojeen and topper 
tubes arc attached at lop and bottom 
mnxtrilng U Into an Oongnt* d flue 
which In plated vtitlculh within the 
bod> of I (a apparatus at a suitable dis 
lance from tin ri Ike lor As tin Inner 
walls of the heating (lament Itoaum hot 
l la v sujK i lit at I lie air n Ifliln (Ids c v I In 
dir and this air Is imlurulh exjKlUd id 
11a top of I ho tube while mol air In 
drawn In at the hollom This circulation 
one* set up Is continuous The reflet tni 
has leeen made noil rather tlmn circular 
for tlu putpoHc of n»cominodatlnk a hml 
tiilx of innate i hngHi Vs a result of 
all this, tiure In not mertlv a blast of 


planted with the clover to protect the 
latter during Lite summer Rye straw 
was thrown on the road and worked into 
the sand by passing vehicles Several 
times during the summer the eluver was 
c tit and hIho tin own upon tlie road This 
was well worked Into the sand and has 
partlj changed the diameter of the soil, 
getting away from the dllttcultles of a 
sandy road 

Four Indira of sawdust from n saw¬ 
mill was spread over a quarter of a 
mile of rojid near anothe r plact and 
worked lido the sand In a similar man 
ner The top of the roadway was fre- 
quentlv worked so as to prevent ruts 
and the sawdust was well mixed with 
the sand Pills Is rotting and Is grad 
tmlly making It jeosidblp to work the rood 
as if It were made of h»nm 

Rose Shears 

O IlDINAItV sdssors are of course 
perfe*cth well adapted to < ut 
Mowers nltlumdi gardening shears of 
greater n! length have boon rwommended 
and wold If the plant or hush is high 
the Mower Is apt to drop to the ground 
after the stem Is severed We show two 
spcdul forms of shears which cut and 
hold tlu stem at the same time In 
llu Mrst one when the blades lining 
oni/i, an extru lug on one blade holds 
the Mower until tin shears arc opened 
In the other the same effect Is obtained 


Shock-Proof Glass 

A \ Aim rh an optlial insti unit n( com 
pan\ which during (Ik world win 
threw off the foie tgn doitdnatie e of the 
opfle m) glass Indnstn has announced 
Hml In Its own glnsN fiimmi s It has 
obtained a pioducl that wlthsluneN great 
shot ks and Mown and width N mom 
imndiel for goggle hn^s This gln^ H 
us thin and ttansparmt as usual lenses 
I he 1 lire au id M tinduriK In \\ ash 
Ington reel nth eomputed < ompai trlvo 
liNts width show tlmt if fs fat MifNiloi 
to pieusllng t \ | m s of gnggh glass Nam 
ph s of the new mateilu! Mimssfullv 

withstood blows of J Ti fool polimN pm 
dueed h\ dropping a sp^l hall 1 Nt liu lira 
In dlmmlei fr»un i lulgla of < fglit fix 1 
In all (hms (vui when Mulshed la wavs 
which redueed Its jHisslhU strength the 
new product withstood at hast I Ml foul 
ixninds or the times (he previous imivl 
mum \s Indicated h\ llu results of 
Da hp tests 1 lie n< » glass Is a superior 
prodmt for safe tv goggles 

The All-Around Angle Too) 

C ombinations „r in scpian wiih 
oilier tools are nothing at all mw 
hut llu* mu lllustrated on this page It Is 
tlnlmed g*>ra far Is wind am ot Us pre 
ehxossors In usahllilv In addition to Its 
obvious function us trv sepmn It Is de^ 
signed to se r\e as mite r sepiaie cm t igoii 
b< w 1 and ptofructur Tn connection with 
Us use as mil* r he \* 1 or cm tugnn It lms 
Ihe jHisItlv* adlustment angles on each 
Hid* of the 00ehgr*e angle at each of 
which ll Is rlglelh lockesl In Ihe (nuto 
mutlc) *ngng*_mtnt of n pin In a holt 


It" 
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The try-square of many uses 



Flower shears with grippers that seise and hold the severed blossom 


radiant heat passing across the loom and 
heating pcrMins, waMs etc hut there Is 
centlnuoush discharged into the atmos 
phere of the room In convention a cur 
rent of heated air while there Is consld 
ei able ordlnarj eonductlon of heat from 
ihe eopper through the air 

Roads From Clover and Sawdust 

T In rt|)orted that an exjieriment In 
road making In a mmdv district In 
Minnesota 1ms proved successful This 
load wiih constructed b\ omplojing a 
mKtur* of freshly cut yellow clover and 
iee straw with the sand haw* tlu Idea 
lnlng to (onwrt the sand Into ii veg 
* Itihle loam so that It might he worked 
Into a road The hlghwnv has been In 
use for some time and Is highly praised 
b\ the furineis who use It 

In some iwirtlons of the State the 
sandv nature of the soil nmkra good 
roads out of the epiestlon without the 
lnqmrtutlon of surface materials. In 
most east's this Is Impossible by reason 
of the expense So there was evedved 
the Idea of (hanging tht character of the 
soil along the htghwuj hv mingling It 
with vegetable mat hr In one place 
elover was limsi and on a shorter stretch 
mow dust was emploved as the road-mak¬ 
ing ingredient 

For the e low r mud the road was 
graded and planted on the rtghf-of way 
wns vellow (lover and rve exeept for ft 
drlvewnj of 20 feet The rve wns 


bj naans of two springs whhh snap 
against tlie stem and hold It seeur*l> 
until releases! 

The Scalp Massage Bottle that 
Rubs It m 

ilhV you purchase a bottle of 
scalp remedy the directions prac 
ticullj alwujR tell jou to rub it Into the 
scalp This advice is execlient, but 
l>oople do not follow It verj long It Is 
human nature to rub it in for tlu first 
few eiujN after width the original en 
thuslnsm wanes and the user conqwo 
iidMes by appljlng the liquid without ap¬ 
plying the exercise This mnv do some 
good or it may not The muswaglng is 
very benefit lul, prolmhlv accouiiUng In 
some cunes for fully half of the good 
results obtained It loosens tlie walp 
causes the blood to flow through n mil 
Uon en pi liar lew and releases dnndruff and 
scale flow, then, to get people to mns- 
snge tlu scalp? A Chicago manufacturer 
of hair remedies has come forward With 
a simple solution of this problem If 
vou cunt reform human nature then 
reform the bottle in which the hntr rem 
edv comes Make It necessary In order 
to get tlie liquid to flow, to massage 
the head with a rubber device nttadied 
to the bottle The bottle in question has 
a large rubber cap from which project 
several rubier nippies through which the 
scalp liquid ooRra as the scalp Is rubbed 
If you have no hair, if you have little. 




Another way of keeping the eat 
flower from falling to the ground 


or If vou have some sculp disease like 
dandruff or scalinesN one minute’s rub 
bing per day far n month or two with 
this remedy will prolmhlv produce sur 
prising results You max then discover 
a urv tine Ihln crop of fnrz ut first 
ohRprvuhle onl> under favorable light 
Of eemrse if \ou ean get fu?z vou ought 
to lie able to get hair, for that Is proof 
enough that the roots of the hnlr are not 
dead hut have m* reh been dormant 
One of tlu ehlef causes of falling lmlr 
Is the exeN'RS *>f fat secretion from the 
hi bum glands, one of which lies a( the 
root of each hnlr ThU fnt, called sdmm 
becomes cak*d forming 111 tie round 
plugH In the f*)lllcle which close so 
tightly around tlu haw of tlie hairs that 
thev break off and full When n remedj 
that Is hem fi* lal to the walp Is applied 
daily wiih the Isdtlc that rulis It In, 
Ihrae iiifle plugs of hard matter are 
looHened ihe follicle In thus opened an*l 
If tin Kllmulutlng rubbing tnuitment Is 
persevered in dnilv vou are at least on 
llu road to hair again 

Sometimes the routs of tlu hair have 
died If this is tlie east there is no 
hope But In tlu* majority of cases of 
baldness tun If iht re has been no hair 
In vears tlu roots still live In sueh 
(uhok the fu?/ will uppeur generally 
within a month or two, in some eases 
sewme r and tlu rest de [tends upe»n the 
enllmslasm of the user and whether he 
massages the scalp wiih tlu hot lie every 
morning nmklug it a part of the shaving 
rltuul, or merely does It e*nly emev in a 
while New hair cannot l)e easily 
earned The manufacturer <tf iliese mas 
sage bedtles sends them out Ailed with 
m vt rid kinds <if liquid, for the treatment 
of dandruff falling lmlr semllness etc 
Lm h condition dumindH a Hejwirate rem 
edv Tt Is a relief to find a remedy for 
baldness tlmt d*>es not necessitate ones 
going alH>ut smelling like a tar barrel 



To get the message fluid to low 
fmn thlt bottle, (be Motieaw of 
rabblnt it in ere iMcoaaary 
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Hun, contributing added certainty that he 
had enough freedom of cheat and ahoul 
dera to get the right arm out of the glove 
HUd sleeve The left ami obviously, im 
lens something were broken or untied 
would huve to work from statu quo and through the 
glove In any contribution It might mnke to the action of 
the sconce 

Thus secured, the medium was 
placed in the cabinet, at the right 
4fe, his right os be faced the 
sitters) At the left, anil some 
4 feet distant was another chair 
with tambourine, trumpet, whistle 
tmd two bellH Outside, at the loft 
and touching the curtain stood a 
small deal table Palladlno came 
with unusual promptness the doc¬ 
tor hod difficulty with lit r honi-u 
whisper but finally gathered that 
she wnnted the medium In tlw* cor 
ner He und I therefore enti red 
the cabinet and placed both chairs 
more closely Into ihelr cortn rs us 
Indicated In the diagram on this 
page Palladlno tlun spoke Jn l>et 
ttr voice and made clear lit r de 
siren In accordance with these, 
we filmed the medium to tlu left side of the cabinet 
and placed the other chair at his right, liulf a \urd or 
ho from him Tills meant that the apparatus was on 
the H«iiu side us Ids isdcntlully fro hand and that 
both It and the table weri much nearer to Mno than 
at first The second diagram makes all this clear 

For 24 minutes after this we hml nothing hat con 
y creation with repeated demands that we talk among 
mirHchcs Then the physical phenomena commenced 
with raps After quite a dlspluy of tlwse we had a 
nine minute hiatus with talk ami scraping of the 
ehnlrs In tlu cabinet then Ihp bolls came Into pln> 
and rnng vi ry freely The trumpet was next used to 
tilt the table to stroke the uirtulns and finally for a 
whorl hark of Inarthulato voice Tim tambourine and 
both bells oiwrated simultaneously being followed by 
a yery flnlHhed act In whbh they and the trumpet four 
In all were used In succession nt short and uniform 
interynls The whlsth (a me Into 
piny lust, very loud and shrill 

This brilliant phase lusted 12 
minutes, l>elng followed by l r > 
minutes In which the re came 
from the cabinet only demands 
that w f e talk and sing While 
reHjtondlng to the latter request 
we got n fresh shower of raps, 
bells und tambourine In lime with 
the »ong A further wait of ten 
minutes was terminated In a < rush 
in the cabinet with distressed 
cries for aid We found the thalr 
with Nino in K capsized on its 
side and In going over he had 
struck his head on the other chair 
so that his nose wus bleeding 
freely Wt righted him and found him In sucli hysteria 
that It seemed Imitative to cut him loose without 
delav 

Su|>ertitlfllly I w’hs able to examine the bonds as wc 
cut them they seemed little disturbed wlih one im¬ 
portant exception The wire about the forearms hud 
been anchored to the upper arms At the left this 
anchorage had not been tampered with on the right 
It had been looftened and slipped down to the elbow 
Perhaps thlH was accidental but l Judged that until 
the wire wns thus eased, the arm could m>t be suf 
flciently straightened to lie withdrawn from the sleeve 

Both hells showed finger prints no teeth marks 
were found on any of the apparatus 

On the 14th we paid less attention to the wire about 
the forearms, concentrating upon so arranging the 
ropes about the arms and chest oh to assure n minimum 
of mobility of the shoulders* We sewed the left glove 
to the cont sleeve and the right to 
the shirt, and put the apparatus at 
Nino’s right Recalling the first 
seance, a request tor transposition 
might have been expected, but It 
dfd not occur 

The cabinet was only five feet 
wide this time, by specjql request 
of Dr Vecchlo It was covered 
across the top, at a bright of six 
feet I ought perhaps to explain 
that “cabinet* Is a technical term 
of the seance room, it denotes, 
not an article of furniture, but 


Our Psychic Investigation Advances 

(Continued from page 86) 

merely an melon* d span at one side or comer of the 
room Ours Is made In planing blink cloth oyer a 
suilomil wuodm framework 
Tin Initial period of Inactivity 
wits tills time 20 minutes It wan 
kss occupied with c*o»yora ilhm 
from l*ull tdlno und there was 
Uss creaking of the thalr V di 
umnd was m ide tint thr« of tin 
‘vilttis yv ho \urt qillh tins* to 
Hu lublnet be withdrawn to u 
gnultr distance When thi dim 
onwt rations began they mnnred 
to a mnvldc ruble extmt upon Ha 
tabli outside the cabinet tin ri 
y\ns linir enough light to furnish 
obMiynllonK of vulue here fioyy 
cur 

\t om time u bill was plan d 
Upon tin table nnd fell tnth< tloor 
outside the (iiblm I In plm i d It 
on tin table, and it wnsliloi takm 
lank Into the mblnel Tin tarn 



The chair with the circle Is that occupied by 
Llio medium that with the cro*iK« the one con 
talnlnir the apparatus The full a<iuar**« indir*tr 
the original po»ltlon« of the chairs the dotted 
ones their plm.e« after the first rearmnuetneni 

Early condition of the cabinet at the 
initial seance 


boiirtm was pint oil on Ha table 
and com rid w 111 1 Hit trmnpit The 
table 11m If tilted slmiplv and re 
pcatedly and \yas turmd about 
and lift nt an nngh yyllli its nrig 
Inal position In otlu r det ills the 
sitting was substantially i ri|wtl 
lion of thi first om 

!>r \oechto was |Hisltl\i that lie 
suyy a hand out Nidi Hu cabinet 
One or two otlicis vein ini lined 
to ycrlfy thlw lu part though un 
able to Identify the objui an a 
hand l>r Bloc k thought It a 
shadow passing our th( <loth 
Most of us sny\ not idng 

At Mno’H informal MMlngs It In 
(ustomniy to git hand r 1 tpping 



The final arrangement at the first 
wance which prevailed throughout the 
active phase 



The position in which the two chaire 
were found at the end of the first 
sitting, with the medium prostrate 


On Monday and I rhlav Hi lo 
ihio iski d for this repeaudlx 
muih Him s Hitting Hit exnmph y\Hh 
Ids own hands At no Unit was 
tin mpnst honored though even 
thin,* ilse Hint he asked for was 
glun In \iiy\ of tin knoyyn im 
prohahlllh that (mill of Maos 
hands touid hi normally fiec this 
omission si«em< d slgntfiuml 

11 k yloknt phase of I lie second 
silling lasted for 20 nilmiti s with 
slight inf* rrupllonx 11 wuh sue- 
4 im ill 1 1 h> a period of Ina<ll\lt\ 
daring yvhh li wi got nothing save 
Palladlno h \otee Aft< r Id min 
uiis of lids she finally iHrniitUsi 
tlu sluing to end In mcord with 
Hr \mhioH ri Iterated demnnd Hut 
first she culled him to tin cublm I nnd 
whispered to him ilmt tin medium hud 
been \ery reHtlcss and Hut we should 
find Ills bonds seriously disturbed 
This was putting It mildly us ibe pho¬ 
tographs IndliHte Tin yyiri about the 
forearms hud boon so displaced Ilmt nil 
the loops save one wen now about I he 
right wrist alone Tlu one loop which 
had resisted this treatment remained to 
act ns n pivot, about yylihli the unns 
could tdav Uke w Users gl\lng a wide 
range of movement for holh gloved hands 
The most desperate attempts had Hsvi 
made to free a hand Mi Hopkins had 
to take his nyemmt to the tailor mxt 
day to bine the left cuff n paired where 



The arrangement of the 
smaller cabinet for the 
second Hitting 


possible to free a hand was borne out by 
the failure of uny of the apparatus to 
show finger prints The performance if 
not genuinely psychic had been engineered 
with gloved hands brought Into play by 
hitching ihp chair from point to i*olnt In the cabinet 
For the third sit ling we planned something not yet 
tried—a d< finite attempt to fix the medium »o Hint he 
could effect no escuite whnteytr In normal fuHhlon We 
mad* thlH iilltmpl under the best of auspices floudlni 
Inti rriiptcd a y ludeyiih Pair and aim* on trotn J Ittle 
Hoik Ark to supirintmd the tying 

I or Ha disposition of the hands we um il tin gloves 
again hut seyyed them both to tbc undershirt Then 
yu fornsl iucIi sleoyp doy\n our the other lumd and 
hewed the (y\o nIiivis firmly together Tin linings of 
the gloyiH luid been sewed to tla outir 1 m rs at tlie 
Up und the thumbs Inikcd down against the ImuJJpn 
'IIh mat yyas a suit coat mrher than an ou riiuit and 
llu glou d hands put Red the slei yi s ho tightly that 
Mno could plainly git no nitlon with hH hands unless 
lie hurst th< shs*v(s The coat was s*wed KnugU 
about the nuk and at tlu two front conn rs and In 
the middh of the hack \uis luiHted to tut trousers 
Willi tlu soft rojtp Ktipplletl him Ihmdlnl personally 
tied Mno into (he thalr and he did a masterly Job 
In iwry cum he ninth a loop uWuit tlu arm log chest 
t tc nnd tU cl this yyith a square knot hsivlng ends 
long (Hough to form a hoc on d loop 
to push ulsmt Hu appropriate por 
t Ion of the (hair I >ruw ing the 
fnrim r loop only so tight mn was 
comfortable for Nlim and the Ifit 
t< r as tight as It touid ht drawm 
a naixlmmn of security yyas ob 
lalmd without hurting Mno In the 
least—unless he w ns going to 
stiugglc to "ns hlmsilf In which 
i y* nt he i taild make himself 
uoutih uncomfortable 

Tin imdiuuiK thalr y\as lied to 
Ho base hoard of 1 he cabinet yvlth 
a loop of met i) strap n cord and 
a yyn\ hi a) Tlu tlinlr could not 
be dlsplncul without breaking the 
seal and this could not i>onsIbl\ 
Is Horn by auithnt Scturlng flit thair In tIds fashion 
maih It muHsissary to discommode Nino In fast* nlng 
his fut * liar of tin Poor as would lum Iks n neces¬ 
sary otheiwlse for with his fi 1 1 on tin tbsir and the 
thalr fru he tan move Hit (hull any w lari he pleases 
llu clmlrful of apparatus yyim pined In front of the 
nudlum ind .() hulas distant Wt sat for HI min 
utes und with tht exception noful Ik low nothing oc 
curred hi\ 4 miiyi rsalioit fmm Palladlno Shi yyanted 
us to talk nnd sing as usual Now slu prnlsed the 
skill with width y\t had Hid tlu midfum and again 
slu mmplainid Hint h* yyas yerv tint oinfortahlo 
IToudinl lestnlid this and I had to riHfrnln him from 
tuguing it with lur later hi did argue It with Hr 
Verebin Insisting that so long as no aH#nipt was made 
to gtt free tin bonds yy< re as (omforlnhle as bfindn 
could riasunabh lie I agreed with him If w* tunnot 
tb the medium (ffectlyely w 11 bout stopping the plie- 
nomma let uh hnye thU undi rstood once 
fm all 

Throughout this silting tlu tnhlmt gn\e 
off Intermittently Miimds like those from 
u (hair that stands uneunlv tilting tank 
and forth from (line legs to another three 
Sorm times this whs lummpnnlcd by 
Hllgld dlsMirlmntTs of tambourine or hells 
Identifying the affected thalr as the one 
tarrying tlu a]*paratus 

\\ h*n we enten d the ( ahlm t at llie end 
wi found that the second chair had been 
placed In contnct with the buneboard at 
the hatk of the cabinet, and that Mno s 
foot could be twisted Into (-onfacf with 
this same baseboard We demonstrated 
i xfx rimimtally that a noIseUsN upplltntlon 
of the foot to the board would rock the 



The way the triangular cabinet waa 
■et up for the third seance 


It had been chew id as though bv a 
fix thing puppy it the right the 
coat sb'ev* had Insm drawn luck 
and Ihe undershirt similarly 
da wed yyhere it Joint d the gloye 
Both glo\es were saturated with 
sull\ a In both gloves the lining 
which was separate from the outer 
Bliell had been turned partly In 
sldt out KlrnlUirf} with the 
thuiahs and It had been found 
Impossible to return Nino's thumbs 
to thilr stalls The conclusion 
from nil this that It had been Im 


chair and dnplliale the noise we had heard and xvi 
nhsiryid markh <m the board Indbatlng that the foot 
had been applied to It Eyen Hr \ecddo at'oepted this 
explanation, and agreed that nothing supernormal bud 
l>een heard 

Txamlnatlon showed conduslvdy that the nudlum 
had attained no freedom though sounds from the caht 
Di t Indbatml attempts to do so IToudinl had not undi r 
estimated the difficulty of tying a strong und mih* 
human he had said that he wouldn t guarantee that 
Nino muldn f get loose but he would guarantee Hint 
he would never get hai k lie had not got out nt any 
point, however and there had 1 ms n bo physical 
{Continmi ou papt 1S3) 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices , Tools , Farm Implements , Etc. 


5.—WHAT IS INVENTION? 

I NVENTION In difficult of definition, it U almost always a question of fact. 
An improvement may or may not be invention, if to define such an im¬ 
provement the exercise of the true inventive faculty is required, it is in 
invention But the border tine between pure invention and the practice of 
mechanical skill, technical knowledge ana experience is often indeed vague. 
Perhaps the best judicial expression respecting the foregoing is that of Jus¬ 
tice Bradley of the Supreme Court, delivered in 1882 as follows 'The 
process of development In manufactures creates a constant demand for new 
appliances, which the skill of ordinary head workmen and engineers is gen 
eraily adequate to devise, and which, indeed, are the natural and proper out¬ 
growth of such development Each step forward prepares the way for the 
next, and each is usually taken by spontaneous trials and attempts in a 
hundred different places. To grant to a single party a monopoly of every 
slight advance made, except where the exercise of invention somewhat above 
ordinary mechanical or engineering skill is distinctly shown, is unjust in 
principle and injurious in its consequences. The design of the patent laws 
is to reward those who make some substantial discovery or invention which 
adds to our knowledge and makes a step in advance in the useful arts. Such 
inventors are worthy of all favor It is never the object of those laws to 
grant a monopoly for every trifling device, every shadow of a shade of an 
idea which would naturally and spontaneously occur to any skilled mechanic 
or operator in the ordinary progress of manufactures. Such an indiscrimi¬ 
nate creation of exclusive privileges tends rather to obstruct than to stimulate 
invention It creates a class of speculative schemers who make it their 
business to watch the advancing wave of improvement, and gather its foam 
in the form of patented monopolies, which enable them to lay a heavy tax 
upon the industry of the country without contributing anything to the real 
advancement of the arts. It embarrasses the honest pursuit of business with 
fears and apprehensions of concealed liens and unknown liabilities to lawsuits 
and vexatious accountings for profits mode in good faith ” 


Pertaining to Apparel 

~77aRM 1 NT F VST I \I it —It A Nowak 
J>40 So Bix< 1 St Lus Yngelfts ( ul 11 il 
pnrtit ulnr ubjw t of thin inwntion 1 m to pro 

Vide U dllVKB thllt Will dUjKMHC with tho but 
toil atul buttonhole now commonly umimI for 
garment fastening A furl ltd object jh to 
providi a fanttner thnt can bo tkonply con 
strutted, uud very easily opt-ruled (See 
1 ) 


_ Elect ric al Devi ces__ 

h LECTRIO MOTOR DRIVEN < OM 
PRESSOR —<1 J Hioimm 4<i E Epplrt 
fet., Tu^t OrariM, N J This invention is 
lnrgi ly used for tire pumping ami makes u 
distim t development 111 that it Httiunn a 
high spcul in q compressor It is con 
stru< ted to run our J000 revolutions per 
minute One jm|M>rta>it factor in atluimnj, 
the high him I'd, U the tthwmt of bonringM on 
the comproKHor tiio piston thrust being on 
the bcurliiRM of the high speed motor this 
permits of a high him id drive count ctkm 
usually din et bctwiin tlie motor shaft and 
the eoraprosHor piHton 

AUTOMATIC UATTERY WATm SUP 
PLYING DhVMF - A Mini kii, dll 
Adains St., Sun Antonio, Texas The in 
vent ion relates to a device which is adapted 
to bo applied to idee trie storugi battirics 
of ordinary typcH aueh hs arc udnptmi for 
use in automobiles to Hutomntkully main 
tain the olictrolyto ill the sevcrul cells of 
• battery to which applied at a desirable 
level by supplying distilled water to tho 
cells when required The devdee may be 
operatively applied without preventing tho 
inspection or testing of thi electrolyte 
(Hm Fig 2) 

STORAGE BATTERY FILLER — O 
Bt RKiiAHP 7*8 F Ron Ave» Bronx, N Y 
The gem rul object of the invention 1 h the 
provision of n aimplo portable filler which 
may bo used to fill any container with a 
fluid which will conduct electricity, or to 
dilute any conducting fluid, the filling mums 
being provided with mums for automatically 
■hutting off the filling device when the fluid 
In the container has reached a certain level 


_Of Interest to Farmors _ 

cutter for fohagf and grain 

GRINDERS- J lIotTiKNAihB c/o Iloch 
enauer Alfulfa Milts Mfg Co Pueblo Colo 
Tho invention rcluti h to that type of nppa 
rutns in width a scries of cutters ore dis 
posed «t various angles upon a lengthwise 
■haft for operution above a stniicyllndrical 
screen An object is to product a cutter 
formed of a flat strip of nutnl with con 
rtively curved sldtHwhenby cutting edges are 
formal at opponltc sidis of Hquurn ends 
whereby the numbtr of cutting edges may be 
materially Increased nnd the cutting am 
turiully enhuneed 

IT>T I,TRY PEROTI —J MANCHramt, 

North Letup Ntb The invention Iihh for its 
obju t the provision of n device adapted to 
contain a mwlicutid solution which will sat 
urnte tin perch to pn \ ent miti h or ot her 
vermin from inflating and propagating on the 
per< h A furthir obf<ct Is to provide a long! 
tudinol groove ext< tiding from end to end of 


the bar, such groovo being covered so that 
tlie disinfecting solution will not come la 
contact with the feet of the poultry 

BRUSH GRUBB*R AND LEVELER — 
E C Leak SusuimHe, Calif Among the 
objects of tliis invention is to provide a 
simple, easily constructed economical device 
of the ihnriutor specified, wherein an A 
frame is provided adapted to be drawn 
through tho sago brush, and provided with 
cutting bladis on its inclined side for cutting 
and pulling up the brush 

MOW HI - b c/o Loreuson 

Harvester Co H14 \Y tUl St, Davenport, 
Iowa An nhjia t of this Invention la to in 
ertusi thi mobility of tho machine and to 
on ddo it to hi used where the cutter bar 
w riqiiirod to work «t vurious angles rila 
tive to the g< noral position of the mneidne 
so us to enable tht machine to effectively 
cut grass or vegetation where the slope of 
the ground passed over by the cutter bar, 
is generally unfavorable for cutting, the ma 
thine may also be adjusted for topping 
weeds or the like 

MAN UR* REMOVER AND 
SPREADER —IT U Bright nnd W J 
AY right, Du gold Manitoba, Canada Among 
the objects of tin invention is to provhlo a 
device of the character specified oquippod 
with mechanism for loading manure and 
also for spreading, and feeding tho same to 
die spremhr the traction wheels automat 
ionlly operating th« fuelling mechanism. A 
further object Is to provide mouns for throw 
ing the traction wheels and feeding median 
Ibiu out of gear without spreading manure 
SPRAYER —J C Frederick 1902 Ful 
lerton Ave Detroit Mich 'The Invention 


relates to agricultural implements The 
primary object is to providt a sprayer con 
atmeted in the form of an attachment which 
may be easily attached to and detached from 
the frame of a cultivator so that tho sprayer 
may find ready u»o in connection with the 
cultivation of plants, or the sprayer may be 
used separately from the cultivator, or other 
farm took 

GRAIN SAVER— C F Krrrrn XVI 
baux, Mont The invention hoR for its ob 
ject to provide an attachment or grain saver 
for self binding grain binders and other har 
vesting machines A further object is to 
provldo in combination with the platform 
canvas or apron, or endless conveyer and 
eiovator cunvns n gram saving attachment 
so as to catch all grain that falls between 
the platform and the elevator canvases and 
onto the ground. 

FRUIT CATCITER AND GRADER.— 
J F Cook, 84fl BrunnwWk St San Fran 
i cisco. Cal This invention relates to the 
hnrveating of fruit such as apples prunes 
apricots, peaches and the like whhh require 
careful handling The principal object is to 
facilitate the gathering in mi economical way 
without mnklng it necessary for the fruit 
picker to climb tho tree The catcher is 
portable nnd Is asw«!iated with a grader the 
fruit being gathered and graded simultane¬ 
ously (S<o Fig 3 ) 

THRA877ING DEVICE— H R. Tctckk*. 
Box 414, Balboa, Canal Zone This In van 
tion relate* to a device for thrashing rice 
wheat or other grains, its general object is 
to provide a nmnnally operated device that 
may bo set np ip any convenient place, such 
as on a table, for example, it is designed 


primarily for use in isolated situations in 
Ueu of tho primitive flail (Boe Fig 4 > 

interact g 

DISPLAY TABLE.—W Patten, 57 W 
125th St. New York. N Y An object of 
the invention is the provision ot means 
whereby the periods of rotation and rest of 
the table can be varied at will so that when 
the articles of merchandise are displayed 
and mounted on the table their peculiar in¬ 
termittent motion causes the attention of die 
public to be drawn more quickly to them 

DISPENSING DEVICE.—8 S Cblano, 
889 2nd Ave, New York, N Y The inven 
tion relates to tt brush such as is primarily 
intended for use in connection with the 
brushing of the teeth It is an objoct to 
provide a brush with which a tube of tooth 
poste may be operatively combined to per¬ 
mit of the substance contained within the 
tube being applied directly to the bristle* of 
the brush It is a further object to provide 
a self-contained and compact device of this 
character 

CAMPING OUTFIT—O B. Haws. Box 
202, Paden, Okla An object of the inven¬ 
tion is to provide a camping outfit which is 
of simplified construction and which will af¬ 
ford sleeping and housing accommodation for 
« plurality of persons when set up The de¬ 
vice is adapted to be attached to an auto¬ 
mobile of ordinary construction in such man 
tier as not to retard the movements of the 
car, and may be folded Into small compass 
whereby it is readily portable when de¬ 
tached 

TABLE FOR TALKING MACHINE.— 
J F Robst and YV Bobst, 11X7 Cypress 
Ave, Ridgewood, Brooklyn NY It Is the 
primary object of the Invention to insulate 
the diaphragm from friction, vibration and 
sounds from the sound box and stylos and 
various metal parts of the machine, by the 
use of a material the transmission qualities 
of which are extremely low, theroby leaving 
the diaphragm free to ronder a clear repro¬ 
duction 

CONTRACTED OR SHORTENED 
CHARACTERS FOR PRINT—E R San 
toni, 11 Via del Comune, Ancona, Italy The 
object of this invention Is to provide con 
trncted characters for print, the main fea¬ 
ture of which comprises a fundamental letter, 
symbolised secondary letters Inserted in the 
same, and symbolized mobile overhead letters 
superposed to the same, the secondary letters 
being in a reduced shape 

BRACELET —W 8roman, 102 Fulton 
St, New York N Y This invention more 
particularly relates to a chain bracelet and 
has for its general object to provide a chain 
bracelet which aims to embody strength com 
binod with an ot tractive appearance yet em 
bodying links of simple form well adapted 
for receiving atones in a desirable arrange¬ 
ment, the bracelet being composed of ellip¬ 
tical links sad intermediate shorter link* 

BOOKBINDING —G 8 Far c/o Gregg 
Publishing Co 585 5th Ave New York, N 
Y Among the objects of the invention is to 
provide means whereby the strain between 
the boards of the cover and tho back of the 
book is eliminated, the cover being hinged to 
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permit of its being twang completely around 
beneath the body portion and lie adjacent the 
other cover portion without any strain what 
ever on the parte. 

KEY CHAIN KEEL —T J Mobbison 
907 W 123d St, New York, N Y The 
general object of the invention in the pro 
vision of a compact reel provided with an 
extensible means for holding keys or the 
like, that operates to retain the extensible 
key holding means in its extended position, 
and that may be operated to draw the ex 
tenrible key holding means into the cosing 
(See Fig 0 ) 

CONTAINER.—A H Trackse* and L. 
Hassuiokk, c/o Albert H Trogeaer, 447 W 
26th St., New York, N Y The primary 
object of the invention 1« to provide a ship¬ 
ping container particularly adapted for the 
transportation of heavy fluids such ttg paint, 
ink, varnish, and the like, the device being 
provided with a removable closure plate so 
constructed that a liquid tight joint is had 
between the container nnd the closure plate. 

ARTIFICIAL BAIT—P E FrrEMBW, 
c/o Frank Levcront, 814 Fremont Bldg, 
Boston, Maes. The invention relates to an 
artificial bait made to simulate a minnow 
and Is equipped with gang hooks and a plate 
projecting at the under side The general 
object is to provide a plate so formed and 
arranged as to develop the utmost rotary or 
turning motion of tho bait about Its axis to 
produce a rapid wiggling motion approxi 
mating the actual motions of a life fish in 
swimming 

EXERCISING DEVICE—C G Furor, 
151 Linden Ave, Brooklyn N Y The in 
ventioti is especially designed end constructed 
for exercising the teeth and gums Tho 
primary object Is to provide a device the use 
of which will supply the necessary exercise to 
the muscles of tbeso several organa to keep 
the organs in a healthy state and operate 
as a preventive agent and curative medi 
cine In cases of pyorrhea. 

PROCESS FOR PRODUCING STEEL 
—J T Jones, 2032 Greenup St., Covington, 
Ky The primary object is to provide a 
process by means of which a cheap deoxidi* 
Ing and recarburixing agent may be n*ed to 
obtain s product of the highest grade tool, 
or armor plate, steel A further object is to 
provide a process whereby Iron of a fibrous 
nature, such as wrought iron, may be treated 
so that the surface may be rendered ex 
tremely hard, the hardness decreasing to¬ 
ward the center Tho process comprises 
treating the surface with materia] compris¬ 
ing molten pig Iron containing oarbon in a 
combined state 

ARTIFICIAL BAIT — G E. Fenner, c/o 
J H Wall, Oxford, Win. This invention re 
lstas to a fishing bait In which tho hooka are 
ordinarily guarded and the barbs thereof 
covered to prevent the bait from catching 
on weeds, but In which the hooks become 
automatically exposed to book into the fish, 
upon the bait being taken by the fish the 
device including means that win instantly re¬ 
turn the hook to protected position without 
action by the fisherman. 

MOTHPROOF CHICOT— Vt 0 Dnn, 
c/o J G Rosser, 156 Broadway, New York, 
N Y The Invention has for Its object to 
provide a device in which clothing or other 
articles may be conveniently stored and 
which may be dosed as to effectively prevent 
the entrance of moths, or which may be 
treated in such a manner as to be repugnant 
to moths. The device la strong and durable, 
aad may be collapsed for the purpose of 
storage or transportation. 

LINE FASTENER— H a Laitmit 
Bov 156, New Oaatle, Pa This invention 


relates to mesns for fastening a clothesline 
guy rope, or the like, and more particularly 
to a fastening device of tbo hook type hav 
ing means for suspending it hi position and 
for so engaging tho rope on to hold it fast 
but permit of tbe rope being readily loosened 
with the greatest facility when drain d A 
further object In to pro\Ide a lino fastener 
that may be either hung on a fixed hook or 
applied as a connection between terminals 
PEEP SIGHT FOR FIREARMS— T C 
Matthews, Knmitih Idnho An lni|>ortunt 
object is to provide n poi p sight which may 
be rotatably adjusted for accuracy in turning 
when firing at different distunecH A further 
objoct is to provide a sight whkh may be 
attached to auv firearm without changing 
the construction of the sumo The dtvieo 
consists of but few parts, yet is efficient in 
operation 

FORM FOR CONCRETE CONSTTU C 
TION —C W HaTWARii 92(1 E Guittern t 
Santa Barbara Cal The aim of this invm 
tion !■ to provide a device which will require 
very little lumber and time for its m tting 
and which will furnish a form for contmu 
onriy constructing a concreti wull win tier 
hollow or solid and in whuh the wull nmv 
be progressively advanced in height hv the 
repeated application of the given number of 
boards throughout various stages of the 
building of the wall 


CLASP FOR BRACELETS-K L. 
Toelckk, A Mikkola und L SnAPiBo o/o 
Master Jewelry Go 57 E Jackson Blvd 
Chicago, IU An object of the invention ih to 
provide a clasp for a bracelet or the like 
that securely locks the free ends of the 
bracelet against unintentional eepn ration 
from one another The device ii constructed 
to resemble the ordinary link of the brae* 
let and therefore not contrasted ugninst the 
general design Means arc provided for re 
leering the look but it is not likely to be¬ 
come accidentally actuated 

OPTICAL BINOCULAR INSTRL 
MENT—TO. Wear fly and J Sonnca c'o 
Paget Mooller Hardy, Vienna, Austria The 
object of this invention is to provide a 
binocular official instrument for im^Mting 
narrow cavities which is simple and cheap in 
construction, which can be readily cleaned 
and sterilised and In which the rnyn of lu»ht 
coming from the object to be inspected enter 
the two eyes of the observer of an angle of 
divergency greater than that at which they 
coma from the object 
KNOCKDOWN TABLE.—W ftcnwATO 
LUL, 1462 Edgewnter Ave , Chicago Ill \n 
object of this Invention Is to provide a knoek 
down table which may be readily assembled 
and disassembled without the use of tooli or 
the like, and when disassembled may be 
packed In a relatively small space A further 
object U to provide a table in which the legs 
can be secured ao M to produce a light, 
strong and durable structure, not likely to 
eerily get out of order 


HAND BAG—I ( 111 Umlnthax 62 \V 
IHth 8t New >ork N Y Thin invention 
has for an object to provido u construction 
which is very riiuph but which will ait an n 
proper emJomire while pn-Rcntmg n locking 
and supporting means \ further obj/ct is 
to provide a hand bug with supporting nnd 
locking Htrups arranged to (>uas bnienth the 
lower edge of the bag nnd to a point above 
the bag ho ftH to support tin bag aud its 
contents at the same tmu lotk the upper 
part of bag 

COT PI ING —F G Toiinnon c/o Stu 
art Johnson (o II i hiving Minnesota Among 
the obj <i ts of ihe invention is the provision 
of a device for easily uml rapidly attaching 
a hose to a fire ping wlur/hv fir* men will 
not lose any tiuu in getting tluir equipm* nt 
ready The attiulnni lit is capable of being 
locked against nuinipolfition by lmnutlioriypd 
persons A further object ih to provnh on 
operating members which may lx nutoinuli 
(idly connected nnd wabd to prevent loss of 
water 

BUILIMNG BLOCK —G T r 307 F 
H7th 8t New York N Y The general ob 
joet of this invention is the provision of u 
simple and durable block so designed that 
when snhjprtid to a breaking strain, the linn 
of break is long in comparison to the dtnnn 
worn* of the bio/ k \ furtlii r objer t jn tin 
provision of a block in which the w« b und 


bracing membirs joining the able walls ter 
ruinate in n plane intending at right nuglts 
to the side walls »o that the line defining the 
junction of the mda of the bracing members 
and web with the nidi wuIIb is straight. 

TANK UONSTR! CTION—S DjonLr 
R F 1) No S nempstoud N Y The in 
vention aims to provide a construction which 
materially increas** the pressure land resist 
ance which redact s the areas of the plate 
members and segregates tin same, which re 
lieves the wall* or units from the roof load 
•tresses which focilitat* s tht process of 
welding the elements together and which 
effect* an economy both in material* and 
labor, while at the same time increasing the 
efficiency of the structure 

LIGHTNING ROD —M ObkightoX 
Renaoclaer Fulls N Y The invention has 
for its general object to provide foaturrar 
Which constitute « connector between the 
point dement of the lightning rod and the 
conductor cnblp, as well as means to secure 
the point dement in position on n roof or the 
like in a manner to sustain the connection 
and cable raised and amply protected against 
the ingress of rain with the possible result 
of affecting the electrical connection, due to 
frenin g 

SOAP DTSPFNSER —L S RoaWf 
BERGER, Fox Chase Philadelphia Pa The 
object is to provide a construction which 
may be readily mounted in n horizontal plane 
and in snob a manner as to discharge the 
eoftp at a desired point intermittently A 
further object is to provide a device in which 


the soap is propelled and forced toward the 
opening thereby Insuring a sufficient dis 
rhnrkP to answer the requirements of the 
operator 

DIVIDE FOR U8F IN MENDING 
FILMS—R G Wyman, 424 Dahill Road, 
Kensington, Brooklyn N Y Thia invention 
Mutes to a device for uhc in mending motion 
picture films its general object is to provide 
a. device whereby the him may bo scraped 
at the ends to be jointed and conveniently 
prepared for receiving an adhesive material 
for the joinder of the ends, und means to 
dispose the film ends overlapped for pasting 
tiie same nnd insuring the correct register of 
the tddo openings in the reapective ends. 

HAIR NET — C R PtKrrai c/o Iron 
Products f orp f>16 S Hccond St, La 
UroflMP Win An object of this invention is 
to prov ide a protvsn of manufacturing a 
spherical shaped hair not by means of a 
plustic material such ns cellulose, which ia 
passed through n molding d/vice having a 
tint or cun id surface A further objoct is to 
provide a hair mt which may bo made of a 
ctiluloBi material nnd colored to match vari 
oiim shades of hair The device is free from 
any unrmultnry conditions, 

ROAD CONSTRT OTION — T B Watts 
c 'o W Bttn ( omdruction Co Concordia 
Kali The Invention has for its object to 
provide a construction wherein there is pro 
\ idl'd inenns for p*rmltting tho top of the 
roadway to rcN|iond to temperature changes 
in fxpmiHlou and contraction and to per 
nut the surface to be repaired or renewed 
without affecting the foundation or base of 
tin rondwuy (Sr* Fig 6) 

( OWHINED STOP AND 1IANDLF FOR 
BOHi (IF\NTNG RODS —E H Will¬ 
iams, Florin Rd Florin C id The invtn 
tion has particular referenct to a cleaning 
rod for gun barrel bortu Tht principal ob 
Jcct in to prov ).|e n simple member for long! 
tudinolly udjmdnbh association with a dean 
lug rod to couriitutr n stop for engagement 
with one end of the barrel to limit the 
movement of the el* nntng rod and prevent 
tht entire projection of tin end of the rod 
from the barrel (See Fig 7 ) 

BRIDGE CONSTRUCT ION —0 A 
Roakf c/o Southern Pacific Railway Co, 
ltV> Broadway New York N Y The prl 
mary object of this Invention is the pr« 
vision of a movable bridge and more par 
tlmlarly n bascule bridge which may be 
manufactured at u main plaut and subse 
qm ntly shipped to the point nt which it is 
to be erected the part* being ao arranged 
and constructed as to eliminate any neces 
ritr of a supplemental assemblage plant, at 
the point of ultimate assemblage (See 
Fig ft) 

SELF CLOSING GATF —G H Kwur 
ron R F I> No 6 Pelican Rapids Minn 
An important ohject of this invention is to 
provide an automatic gate whereby the same 
in nkvated by the weight of a vehicle when 
on either of a pair of runways at opposite 
sides of the gatp A fufthrr object is to 
provide moans when by the gate nvny bo 
lowered wh/n the vihlelc has passed benonth 
the same (See Fig 0 > 

DOUBLE BOILER-J R Svrrn 020 
Wurerly St. Fulo Alto Cal The invention 
haa for its object the provision of n holler so 
constructed that the maximum amount of 
surface of the inner container is subjected to 
th« direct action of nnd contact with the 
boiling water Another objeit risides in the 
provision of means whereby Jn the ebullition 
of the water dm* to the steam bubbles 
splashing the wntrr nut of (he boiler is effect 
lvcly pri vented t tiro Fig 10) 

HiamVAY HIGNVL-W V Bmneif 
and A C Situtk c/o Niterdny Signal Co, 
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Hillsboro Ore Among the objects of the 
invention is to provide n d< vict- adapted to 
b* i>crmanantiy arranged along highways for 
indiutiirig danger or mid for enution wlicr* 
in n vIhiuiI Higtml 1* provided eupnble of be¬ 
ing wtti uthir by dnj light or at night and 
having means for illuminating tin some 
through On reflection of proj«*rted ru>* c»f 
the 1 m inflight of an approaching imtnmo 
bib to rnidcr tint tm?n* \iwlble at night 


Hardware and Tools 

\\ ELDING TOItf II— \\ T Frank, 
2304 Y\ FujUto Ht Baltimon, Mil One 
of tilt objects of tliL invention i* to provide 
a uddmg tor< li of Btmplo nml light eon 
struct inn which nv i 11 permit the iinl of n 
plundity of tip* selectivity, ulitrtbv tin 
torch cun Ik, r* rtillly udnptnl by tip hi lot turn 
for imp in welding operation* ordiriurlh ro- 
ipiiring the employment of u wilding torch 
designed for c 1th* r heavy or light work in 
cording to the pnrtinilur Hurvien require 
moats 

(, \(,l ~ L \ Francis Marshalltown, 
low a T liifl invtntlon relate* to a guge for 
mommnug cylindrical bore* and comprises n 
plurality of blade* having rounded end* to 
conform to the rounded wall* of v urioii* 
bo row to h-» mniBuri d and having indication* 
relating to the dimmer of cacli Imre a 
common phot upon which ull tin bludr* are 
mount id mid a cage in wliich the blinks 
may be housed 

VAIAF G\GE PULL HU.—J L Cun 

NINt HAM Hlid M 1> WlIALLN c/o \V L 
Raker Atty ( riwo Town The obji (t of 
the invoitioit la to provide a divico of tlio 
ftlm\c < hnracter by which the \ul\e gage of 
the tjpe employed for overhead valve* in 
internal combu*tion i nglm * may b< lifted or 
pulled in an expeditious nianuer and with 
out injury It is also an objiet that the de- 
tire bo simple in construction and lncxpiu 
nivn to manufacture 

HINGE —F W Muhifnhru* h 20 
Churfh St Bergen field N J Thr invintlnn 
pertains more particularly to hingm ct<|*e 
dally adapted for u*r on freight car door* 
Tho primary objects are to so construct a 
hinge that in Inutnncp* wh* re It is e«pp 
dally difficult to open the car door the 
hinges maybe rattan id without mutilntmn of 
tho door or car, ami may bo easily replaced 
GARDFN TOOL-W J Kebsel 50 
Ournt St Puterson N T An object of 
this invention Is to provide a hml which is 
primarily intended for weeding and which 
can bo used lithtr for pulling rutting or 
digging out weeds Tho tool is simple and 
practical in construction strong and durable 
light in wflght and comparatively Intxjion 
slie to manufacture 

TOMIUNATION RULE SQUARE, AND 
LFVLL-R, K Met low an and F \V Mo 
i orrt Box 81 Chaim te Kuus Tho general 
object of this Invention Is to provide a sec 
tional tool huving moans when by the sec 
tloiis are aduptod to he disposed in lougi 
tudlnal allnemeiit to constitute n rule or ut 
right angles to emh otlar to constitute n 
square, and ono of tho mi (Ions constituting 
a lav el 

WRFNGH FOR AUTOMOBILE BARTS 
- F 11 Parkkk Robinson Kim Tho gen 
erul objett of this invintlnn is to embody 
In a unitary wrtiich ihvici a menus adapted 
to varioualy engage the parts to bo turned 
touch us tho cap of a gasoline tank, tho 


radiator tank and the oil petcoclt for testing 
ns to the oil in the crank-onne (Sec Fig It ) 
S\F1T* BTTT HOOK—V D White, 
Pottage Grove Ore \mong the objects of 
tills invention is to construct a sufetv hook 
which is simple and strong and durable mid 
highly efficient fur use in logging mining 
and like operations tho device including no 
detachable elements such as nuts nnd bolls, 
but width mchidis menus carried bv tho 
body for elohing or oixsning the spin ft be 
two* u the bill point and body proper of the 
hook (Hie Fig J2 ) 

_ft eat In g and Lighting_ 

SI ICRRfFLEV OIL 0\S HEAT1R 
—O R Vi km \n Salem 111 Tin invention 
ih more partb ularly directed to a stove 
adapted for conking or la iitmg or for u corn 
binutlon of both of tin hi functions and ill 
which kcrosMie or gas is employed as a 
fuel An obje* | in to provide u fire box 
adapted to bt<omr incBinlcHeent under tbo 
action of a fluim with meaiiM for returning 
the heated gns nt predit*rinlnod points with 
in its (ireitlation through the stove to tho 
hotUst portion in order to obtain the gnat 
* nt effleu ruy 

SMOKFLbSH lit VTFR —C 1 IT Rtrm 
MtFoRP and C TownmjNP Box 720 Temm* 
Vii 7 r J lie principal object of tho invention 
is to provhh mi orchanl lieater that will 
dnlt pruetje ally no smoke The device cum 
pn *<m a fir* Ih rx having a conical top with u 
cMUtral opening a smoke chamber mounted 
tinrtabove to rtcmve the smokt minus for 
dripping water into the chamber creating 
Btuun in th( Himn to absorb the smoke ami 
a draft ineuns for guiding the products of 
combustion outwurd 

(TVS \\D LIQUID FtIFL Bl RNER 
AM) IN THU PROCESS OF BURNING 
GAS \\l> LIQ1 ID FUEL—C F ( UR 
and K D Lvman c/o F L Lovtkss N» w 
Liiglaiid Bldg , Topekn Kan 1 he invention 
relutes to burners providing for the convert 
ing of liquid fuel supplied under pressure 
into vapor or gnu for mixing the vapor with 
air and for burning the mixture to supply 
heat for any purpos* Tho gnural objicta 
are to produce a simple Compact light and 
durahle burnt r that Is capubh of producing 
a hout that is intense, and eapable of fluctu 
uting both slowly and qulekly from the most 
extreme htat down to idmost n mere pilot 
light 

AFim LFiNR G\S GUNURATOR—R, 
V\ Mitifr, Means Ky The object of the 
invention is to provide a simple strong and 
durable upparutui by means of which gas 
nmv be continuously gmeruted uniform in 
quantitv pressure and quality A furtln r 
object is to provide meun* for the feed and 
control of eurbidc, and uutomutic means to 
regulate tin* f*od a* well as to clean tho 
gas 

BURNER~n r rouNwEit and J H 
MciUikaiiy Okmulgee Okl« This invenUon 
lias for its object to provide n gas burnrr 
tip which is adapted to effect thorough nnd 
intimate commingling of u hydro-carbon fuel 
and nir admitted thereto at one ond and 
pausing thin through to the other ond of tho 
tip The tip i* strong nml durable nnd 
capable of withstanding an intense heat 

FIREPLACE CONSTRUCTION—L B 
UlUIAMM 107 Agnes St Hattiesburg, 
Mississippi More particularly tho invention 
n lutes to open fireplaces such us are in 


stalled in dwellings. An objact Is to provide 
moans for regulating the draft and to per¬ 
mit the use of funU of various descriptions, 
and means operable at will to convert the 
device from a Hosed to an open fireplace or 
vice versa. (Set Fig 13 ) 

FUFL SMER-A Burdick, 23 Dart 
mouth St I'ittsfiold Mass. The invention 
relates to auxiliary druft attachments for 
furnaces the object Is to provide a simple 
structure that may bo applied to the furnace 
door to admit a supplemental supply of air 
above the fire for the purpose of securing 
more complete combustion of the gases rising 
from tin, fire (See Fig 34 ) 


Machine s and Mechanical Devices 

PHOTO ENLARGING M\CHINE —R 
I> Gray, Midland Park N J Among tho 
objects of tho invention is to provide an 
enlarging machine which will enable the op 
crator Heated in front of tho machine to 
conveniently n arb tbe various part* and 
to quickly position the printing paper on 
the printing frame end locate the luttor In 
proper rHutlon tu an optical proje* tor per 
mittlng the ojierator to make a number of 
enlargements tu a comparatively short time 
EXPRFSSION DEVICE FOR I>L kYER 
PIANOS O F Wall, Box 3048, Hono 
lulu, Territory of nuwnii This invention 
has for it* object the provision of a tone 
control arruugduent in whhh there will bo 
minimum los* uf vacuum both in the several 
adjust* d portion* a* well as during the 
movement of parts from one position to nn 
other A further object is the provision of 
an expression device in which there is an au 
tomntionlly controlled movement of the 
parts bringing about cither slowly or speed 
ily increasing volume as desired 

PNEUMATK CONTROL DEVICE FOR 
PLAYER PIANOS—O E Wall, Box 
3048, Honolulu Territory of Hawaii Tbe 
invention relates more particularly to the 
various metlianical or pneumatic foaturea of 
pianos The invention aims to overcome the 
necessity of either slots or closely spaced 
apertures lmth of which materially weaken 
a uoto sluet and n further object is to do 
away with this disadvantage by an arrango 
meat which will he nimple and inexpensive 
\ still further object is the provision of 
on arrangement in which by the simple midi 
tiou of a single tracker board opening vurl 
ous pneumatic control device* may be 
actuated 

MOWING M\CHINE ATTACHMENT 
—E F Kran 7 Kirley H D The invention 
particularly relates to an attachment com 
monly known ns a dropper An object Is to 
provide n mean* of controlling the delivery 
of bay from tho dropper and a means which 
may be reudllv operated by tla drivtr of the 
mower A *tlH further object is to provide a 
dropping mechanism whhh is strong and 
durable in use nnd suitable for various forms 
of mowing machines 

WELL DRILLING ATTACHMENT — 
H R Rowland c/o V D Moody 90 W«t 
St Niw Vork N Y Thi gimernl object of 
the Invention is the provision of if durable 
and simple thviee which will operate to grip 
the casing mid to retain it in any desired 
position \ further object I* the provision 
of mums for centrally spacing tho casing in 
side the Htdng nnd means for closing the 
well Ju < iin*j « gush* r i* discovered 


CALCULATING MACHINE. — W H 
Berwick, 732 Wostcott St, Syracuse, N Y 
Among tho objects of tho Invention 1* to pro¬ 
vide a machine upon which a number of dif 
ferent amounts may be recorded and a result 
obtained which will give the minimum num 
her of bills and coins necessary to make up 
all of the amount A further object is to 
provide a machine In which each unit of 
currency Is calculated separately ond me¬ 
chanically the necessity of mental calculation 
being entirely eliminated 
VENDING MACHINE,—F F Mollot, 
243 Ontario St, Montreal, Canada This in 
vcutioii has for its objett the provision of a 
simply operated machine for tho vending of 
any urticles, in which the operation depends 
upon the insertion of coins and the manlpula 
tion of u handle, which cannot be effectively 
operated uuIchs tin proper number of coius 
have been inserted Another object i* to 
provide means wherebv only a predetermined 
nnmbtr of articles can be ejected upon the 
imu.rtion of u defined amount of money 

PROCESS OF AND APPARATUS FOR 
MANUFACTURING ICE,— R. F Lwmat 
c/o Mrs M L. Brown 3106 Lee St Dnllus 
Texas The purpose of the invention is the 
prm ision of u process ana apparatus by 
m* nn« of w r hich pure crystal Ice can be made 
from any water irrespective of tbt impnri 
tks cnutnine*) in tho water It is al*o a pur 
pose to provide an apparatus width ellmi 
ntucs the use of brine and its attendant dls 
advantages and which permits of the har 
vesting of tho ice In the daytime and in 
block* of different sixes 
BRI SH FOR TALKING MACHINES - 
J F Borht nml W Bonsr 3117 Cypress 
\ve, Ridgewood Brooklyn N \ The pri 
mnry obje* t of the invfution 1* to provide a 
brush capable of ntLnehmont to tbt sound 
box of a talking machine In such manner 
that tho brush will bo resiliently carried in 
tho path of tho stylus and remove foreign 
material therefrom It is a forth* r object to 
construct a frame for supporting the brush 
of material which has low qualities for sound 
transmission 

BAILER — V Boy xTort 1800 San Pedro 
Ave San Antonio Texas. Tho Invention re 
late* to bailers esiKBciully adapted for re¬ 
moving such material ns mud and slush from 
oil or water well* \n important object is 
to provide n hnller having a plurnlity of 
material discharge openings in the sides with 
greater area than the crons sectional urea, so 
that tho material may be readily and con 
venieutly discharged A further object is to 
provide n bailer having means whf roh\ heavy 
and stiff mud mu> bo thrust out through one 
side of the bailer by means of u tool, insertod 
from the opposite side 

ATTACHMENT FOR LATHb8—I) P 
Fontana, 314 W 19th St Now York N Y 
An object of the invention is to provide an 
attachment which constitute* a positive 
menus for preventing relative movement be 
tween the tool nst support and tbo work 
to prevent injury to the operator or spoiling 
of the work resulting from sllppuge of th® 
tool rest support Moro specifically tho in¬ 
vention aims to provide a connection between 
the tool rest support and either the head or 
tall stock of the lathe for preventing relative 
movement between the tool rest and tho 
work 

DEN T\L CASTING MACHINE — S L 
Jefferifs, Onffnov S C Thi* invention 
hH* been granted two patents of n similar 
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nature tilt'll* object being to provide ft Hen till 
canting muihine by meanR of which the 
furing of gold poroeinln or like material, 
from which teeth are formed ami the ca«t 
in* of a tooth may be accomplished In one 
operation in a highly expeditious manner It 
is a furtlo r object that the machine bi ex 
trcmclj simple in construction ami mexpuu 
sire to manufacture 

SPINNING FRAME AND CAM -IP 
McOavitt, 917 Columbia Ave , MillviII* N 
I Thin im tuition rdotes particular! v to u 
cam ami associated spinning frumi tin con 
strut turn being such that the spindles on the 
frame are adapted to receive an extra largo 
supply of yam An object is to provide a 
cam interposed in the driving metbunimn of 
the spinning frame whereby u slow nud fust 
(notion may be secured to permit an extra 
supply of ynrn to be wound ut u desired 
point. 

OIL rUFSS— n S MvritKSnif, Manila, 
Philippine Istumls The lnvintum has for 
its object to provide a pre«H of tin character 
mentioned by meiutH of which the inuterial 
from which the oil is pressed may be fft<1 
continuously between moving f(counts which 
compress the same to rxpr* s« th« oil nud 
which finally deliver the pomace at the op 
positc end of the machine 

APPARATUS FOR PLEAIUNu TN 
T&RMEDIATE FI LD Hll/TLS-i 
Mkivpoke c /0 l niton Mill Co Pma Maui, 
Territory of Hawaii An ohjMt of thi in 
ventioii is to provide un intermediate ehute I 
to be disposed between adjacent mills inelud 
ing two inclined portions one of width is 
hinged lit the Hnmmit so that it may be 
tilted for tho purpose of clou ring the chute 
The invention is particular]} adapted for 
use in connection with cane sugar mills 
PIN—J Evans, 187 No 8th 8t Salt 
Lake City, Utah Ymong the objects of tho | 
invention m to provide a sorting device or 
pin for materials which mny be utilised to 
advantage in connection with a sorting mu j 
chine A further object Is to provide a pin, 
tho parts of which are normally locked, so, 
that any tnatorial associated with ihesi parts 
w 111 not bn accidentally detached hut in 
which these pnrts will be unlocked in u semi 
automatic manner upon the pin reaching its 
final position 

GLARE FOR BUFFING WHEELS — 
G Mono ah 17 River St Port Dickinson, 
N Y Au object of the invention is to pro¬ 
vide a guard for the buffing wheels of shoo 
machinery and tin like which can be eon 
vsnicntly attached to the machine and which 
will function to prevent scarring of uppers 
over-counters and back stays of ahoes while 
buffing the heels, A further object is to 
provide u guard capable of adjustment, and 
allowing the sandpaper to be replaced 

WASHING MACHINE —A F Heotit, 
c/o General Delivery Worth, Ill Among 
the objects of the invention is to provide a 
washing machine which in constructed in 
such manner that In Its operation the water 
is moved so as to always keep the clothes 
agitated and to prevent tho rolling up of the 
clothes Into wads, the clothes being moved 
to tho tridea of the machine then oarrled up¬ 
wardly and back to the center 
MACHINE FOR CUTTING KEY WAYS 
—J At r km an, 201 W Duneannon St, 
Philadelphia* Pa The primary object of this 
invention is to provide a machine tool 
adapted to be attached to a lathe bel where¬ 
by such operations an key way cutting and 
shaping may be carrie 1 out by hand A 
further object is to provide a combination 
tool by means of which certnln parts may be 
replaced by other parts to provide a power- 
operated grinding toot 


ICE MAKING APUAUYTl S—O f 
Morris 82 Ridge Ave AtJuntu fin The 
invention relates to nn ice making apparatus 
of the stationary icc mold typi_ in which the 
cukts of icc must lx lifted directly from the 
molds Au object is to provuh moms for 
falling the ice molds bv overflowing iHmnoc- 1 
tious from one mold to another and purify 
ing the watir during tin proci ss of frvi znij, 
by overflowing iho impurities 

ATTACHMENT bOU WINDING MA 
CHINE—M. Landi 40 Bond St, Paterson 
N J *1 he purpose of this invention is to 
provide un attachment for u hi He w tailing 1 
machine which may be nppliul in numbers 
one for each of tin bobbins emplov.d main 
tho machine and which is adapted to limit 
the amount of silk or other thread wound 
upon the bobbin, that is to snv when the 
bobbin becomes fully wound the uttiiehim nt 
will hnng tho bobbin to u stop and thus din 
continue the w iuding but will not ItiUrfert 
with the normal operation of the mrnluno 
FLAT IN(. M \ C III N E —tt Pffc/rm. 

Merrick LI NY Among the objictn is 
the provision of u construf lion which in eapo 
molly adapted for plating smull articles and 
cupablt of acting as a phklmg tmu bine 
Another object is to provide a ooiiHtructmn 
utilising u spiral trough for tumbling ar 
ticks during the plating wo that a continu 
ous opcrutloii may bt jm rformed uud the 
articles continuously fed in at ow end and 
diftcharged nt the other end completely 

plated 

ATTACHMENT FOR HFMMI RS —G 
T Yvr OiM) Passuic Ave , Nutlty N J An 
object of the invention is to provide n simple 
and roadily applicable attachment for hem 
men* whereby tlir operntor can quickly and 
easily advrnue the material being hemmed to 
the hem securing meehanUm and without 
any dungir of injuring the fingers The de 
vice may be rcadilv applied to mid detached 
from any type of hemming methamam 

YUNDMILL ATTACHMENT —J P 
BvRUEtt llox 474 Uvuldo Texas An object 
of the invention Is to provide nn nttJiohmmt 
embodying mutiiK for prcvinting tlm ent off 
chain or cable of a windmill from diMongun 
ing the guide pullets without interfering 
in any wnv with tin functioning of tin 
I cut off chain and pulleys in an ordinary 
I manner Tim device is simple and jh 
j adopted to bo Hpplled to n windmill without 
| chaing< to the ordinary construction (Sit 
Fig 15) 


_ _Medical Devices _ 

SI RGIC\L APPL1 \N( E - S \ 
Batks 1101 Miami St St Louis Mo Tin 
Invention relates to surgical appliances and 
more particularly to a device for use in con 
nectlon with surgical operations on the in 
testlnes and w here such operations neoosxi 
tate the severing of the intestine An ob 
Jett it? tht provision of a tbimbh for main 
tnlnlng the severed ends of an intestine dis 
tended after an ojierntion has been per 
formed 

P nme~M ov er* n nd Th eir A cc eagon ew 

AIR FLED DEVICES—E M Ft rfect 
7(Xl7 Cedur Ave Cleveland Ohio This in 
vention relates to an attachment for internal 
combustion engines which Insure* u feed of 
air into tho intake manifold in the engine in 
proportion to the feed of fuel from the car 
buretor, nn object being to provide a device 
which results in an economy of fuel con 
sumption so that increased mileage may be 
had from a given quantity of gns, to insure 
a more perfect combustion nnd a complete 
burning of the mixture, and to reduce the 
formation of carbon to a minimum 


IN TFHNAL COMF1 SllUN J Nt 1 NT — 
A F Van Austh Aimrsfoart Nulur 
lands Tin itmntion r«latcs to internal 
coinbiiHtion enginis of ihe type whin m tlm 
rvliiuli r is m constantly opi u < ominunnation 
witli an nuxih irv chambi r through a per 
mmmntly rislrirted panangi. Tin device cou 
sluts m that n spr< wler is disposed partly 
Im furc and parti} m the cvhnder end of the 
restrietod ptisMiu,( so that tin fuel jet which 
is injected through tins passage, into the 
cylinder oil meeting the spreader is broken 
up into sprii} and partly evaporated 

GAS FRODVCf R —D T Rmitit, 40 
Woodborry Grovi Finsbury Park London 
N 4 Eng Tin objci t of this Invention is to 
provide means for performing mechanically 
some or all of th* functions of the producer 
and especially to provide alternative means 
ill producers for nmlmmcjdlv ojh raring tho 
prodinir m ord< r that ir mnv h* opt rnted 
ituliptndi ntlv of lln internal combustion on 
gino or the hk( to wlihb the producor sup 
plies gUH 

SPARK TLT G — J \NnrnsnN 1R27 
Treble St ( hiirlrston, Wash The invention 
has for an ohiect to provide a leak proof 
spark plug which will have an all mi till 
outer slul! or surface and which tun lie 
reudil} iiNsemhlod and tnk» n npnrt as neoa 
sion mav require Tin space between tho 
core and tin body is rendind gn« tight by 
gaskfts located at the shoulders of the core 
and also at the upper end and these parts 
are clamped togetlu r by nuts 

EN< J1NF —A it C’artfb Gulfport Mis 
Rinsippi Tin invention particularly nkites to 
multiple piston stenni engines \n object Is 
to provide mi englnp whuh is adapted to la 
started bv the pressure of sluim in nnv |ilinsi 
of its operation width prevents condensation 
in the working < Immbcrs whuh pokhisihh 
flexibility and conijmetnow and othi r fi nt 
tires PHpidally adapting It to fullill tin re 
qulrementa uf un automobile sti am engine 


_Ra ilways and The ir Accessories 

COi FLING FOR RAILWAY AND 
LIKE\1 I1I( LI S -FA MacKinnon and 
T Hamphon c/o Brown Co 0 Wnrwlok 
Court Holborn Ijoiidoti W C rnghind 
The imentiou relates to couplings of the 
type ill which nil two vehirh s being brought 
together the sliuckh of one ih automatically 
guided into engugeimuts with u hook on the 
other The general principle Is to provide a 
draw hook with a pivoted member having a 
lower hook ndapted to take over a shackle 
of an adiscent vehicle 

WHKfh QUARTERING GACT —R R 
Rovai and ]) II Brown Met ornb Muw 
Thm invnitioii rehites to gnges for quarter 
ing the wrist pins of loeomotivi drive winds 
and more pnrlh nlorly rehitea to ntlmhnients 
for tho gages when by to effectmly gngi 
the position of tho winds with the wrist 
pins accurately quartered or at right tingles 
before premnmntly driving tin wheels onto 
the axle (See Fig 10 ) 

CAR RFIN VCINC DF\ ICE — W A 
Hi DDABD 2728 Putific Ave Iloquium 
Wash An objut of tht invention is to 
provide a simple and efficient ear replacing 
unit which embodies means when by it may 
bo rolonsnhly nnd firmly held damped against 
a truck rail and disconnected from the rail 
at will for use at another point The device 
is adapted to be connected in such manner 
that a stress thereon will tend to prevent 
displacement or movement of the replacing 
unit relatively to the rail 

SWITCH LOCK “J D Moore Box 181 
JneksnnvilU Fin The object of the inven 
tlon Is to permit of the relearn, of the lock 
by virtue of th* initial movement of th* 


switr h throw mg lever uud nt tin surm time 
provule such eounettions that tin. switch 
stand and tho sw itch throw ing parts will 
be ho divorced from the switch thnt the 
lntl*r will be unaffected by breukagi of tho 
switch stand and its support either in whole 
or in pnrt. 


Per tai ning to V ehicle* 

ATI AC’HMLNT FOR M ACON I>r MFS 
— L I> Met ULLomiu and A \N llUTiHtR* 
c/o tiriuit} Dumps Mfg to \bih nt Kan 
An object is to pt o vide un attachment 
wlnreby trucks ns will as wngoiis may bo 
readily dumiK.d A furilnr uhjivt is to pro 
vide a dev ice of tin type described whiili 
may be msil} uUuehed to a wagon dump of 
ordinary construction or may l* instantly 
released from the wagon dump 

UADIATUlt IU FMR COMPOSITION 
—F PriULcKY ralTi ( migrenK Si Vustiu 
T ( xun This imeiiium nlatis to u iiuniKi 
sition for inlrmlui turn within automobile 
radiutors and othi r tm lal parts of siinilnr 
nature for the purpose of closing smalt leaks 
espdinJJy those difbeiilt to nmch by solder 
tin objiH t being tin provision of a material 
wlildi will ndlun iirnily and »losply to metal 
and will not endangi r < log^infe of tho water 
channels 

I OY1RO) UNI. Mb \NS FOR DUMP¬ 
ING BODIES —I II IlUTCUiNSOit, 25ff 
Bridge St Port MdlHmrot \ ictoria, Aus¬ 
tralia \mmig tin objects of the invention 
is to provide a diviec employ'd in connect 
lion with load-carrying btslies which will 
enable tin same to l* brought to dmnplug 
position quickly nnd cosily and will enable 
tho same to bo nturmd to normal position 
and forked uguinst inovi m< nt The device 
may l* applied to any conventional ty|K? of 
vehicle 

OILING ST 1 IYF l C FtJtlN ah c/o 
Sldrr Hufflo Co Lirao Ohio Among the 
objix ts of the ini entum is to proi ido »n 
oiling sleeve for si mi i lliptical mid elliptical 
spring* of automobiles nnd other vehicliH the 
oiling sleeve b< tug so formed thnt it readily 
adapts itself to hnf springs with retaining 
clips thereon, a protecting member and an 
oiling pad bping arranged to receive oil from 
time to time w llhout the removnl of th* 
sleeve 

II LT MIN \TED LICFNSF TAG AND 
SIGNYL FOR AU l'OMOBTLES —W R 
OABxrs 400 St Paul Plow Box 78ff Bal¬ 
timore Md Tim foremost object of this in¬ 
vention is to provide n combined automobile 
license tag and rcur end signal the numerate 
nnd loth rs of the former being cut out ao 
that a single lamp on tiie liulde mny b* 
mnde to shine through both the openings and 
the signal lens the license tag and color 
aCreen being replaceable upon expiration of 
th* period for which the tag Is issued 

AT TOMORILE TOWING FRAMF — 
H M Hof t m W 57th St New \ork 

N Y Among tho ohj.<tn of tho Invention 
ia the provision of n frame which can be 
quhkly applied to an automobile to engage 
beneath the springs and the nxle nnd rm relv 
by reanmi of the forces exerted to lift the 
end, or to tow the vehicle the de\n*e being 
firmly hild against the parts with which it 
is contacting (Sec Fig 17 ) 

MFTAL FRONT FOR AITOMOBII F«t 

andtrtuk bodiis— r b noiTRLim. 

012 So fith St rxmisvillo Kv 'l he gi neral 
object of tho invmtion in lonstruetlng a 
metal front is to pen nk oho m fnrmmi that 
it will remuin « solid unit without danger 
of distortion and warping us is often th* 
case with wimmIoh fronts the metul froDt 
Uiminating all danger of rattling or other 
noises. (8 m Fig 18) 
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_ Of General I nt erest 

MANICURE IMPLEM! NT —J O La* 
dis, 40 Bo Church St Waynesboro, Pa. 
Among th© objects of this invention It to 
provide a wife and convenient combined 
finger naji cutting mu) denning implement, 
which may be carried in the pocket without 
Injury to itself, the itcrson of the carrier, or 
other article# that nmy be contained within 
the pocket pure© or other receptacle, the 
blade being so .mounted that it may be readily 
moved to either ext tided or retired position* 
CA8KFT SUPPORT—J K JoIfM 

Lockhart, Tiiiih Tin invention relate# to 
support* upon which a c«Hket inny rest when 
placed over a graio previous to the lowering 
thereof Th* object in to provide supports 
which are <xt* limbic and adapted for any 
width of grave It la also an object that 
the supports be no shaped thnt they will 
not have any ti ndenev to roll when aupport 
lag a caaltct und nlao thnt tlnv be udaptod 
to Hose into n compact unit for tranapor 
tution 

CLOTHESPIN — J T Pilkinoton Ver 
non H r Panada Tlio invention aims to 
provide an extremely simple und Inexpoud*® 
device of thin character which is cap©* tally 
designed for use in connection with pulley 
linea, whereby the anmo will function to pass 
around the grooved pulley ujmui whidi the 
line is mounted Tl»e clorhi'Hpln Ik Ing con 
structod of motel, is prniticnllv mdeatruc 
tlhle 

ROLL, FILM FOR ( AMI HAS—-M ]> 
IJanhkn 2127 Mdwaukf e \v* Chicago, JJ1 
The Invention relati h to roll film for a cam 
i ru of that type having a focusing opining 
In its rear end, and u purpose of the mvui 
tlnn is the provision of a roll film se con 
striated nH to j>ermit of th* huc«ksh1\i pres 
oututiou of portion© of the him to the fot us 
ing opening mid to allow of the focusing of 
the camera lens through such oiienings prior 
to each cx|K>sure 

FOG BLATJvR —1 J I Difijl 124 Stand 
ard Ave , Ruth r I*u Tin invention relates 
to mi egg boater ro Lulled und is purtieu 
larly Intended for cmhodumnt m tin beaters 
of cuko mixing mu* him n for mixing batter, 
Icing etc The gem rid »bj<*t is to provide 
iih uhn for utlncldng the benti r arum to tin 
head In such a nmniiLr thnt all danger of 
breaking at this juiutur* Is prneticnlly dim 
liuitul 

BROOM CLAMP — T T jAoonmm 
631 4(1 th 8t Rnmklvn N Y \moiig thi 
nbjn* ta of the imiutioii is tbr provision of a 
simple rflu it nt and durnbh deuce wlueh 
<an be reudilv upplitd to a broom uml as 
easily removed tin ri from to adjustably 
clump the fibi rs or straws so that tin broom 
fibirs will be held morn or bss firmly ns 
desired The clamp mnv be adjust*d and is 
provid'd with latching mi aim 

8iLFPLT 4 \\r\G LAV\TORY ~\V T 
(,liTH 111* \ un D\ki St Brooklyn N \ 
This invintinn him for an object to pmvide 
a const ru* lion of Imwl and Hushing meana 
when by the bowl may be readily denned 
anil flu dud at the same tlnu A further 
ohjmt la to provide a hi lf-denning lavutorv 
wherebv upon th* turning of a dingle spigot 
water is disdmrgid in sivcrnl directions und 
ftutomath ullv cnn\ertod into a sheet hr it 
moves into tin bowl prop* r 
CUP FOR PrNS PENCILS VXD TOE 
L1KP — n ( It max 1R e/o Parker Pen 
Co Innesrilh A\ is It Is the primary object 
of this invention to immisi the strength of 
a clasp of the above nature und thereby pro 
long its Ilf* \ further ohji rt Is to so con 
struct tin dnsp that tin rigidity thereof is 
Ilk* wise increastd thus cruising the clasp to 
take u flrnn r grip to retain tilt article by 
which it is carried m position 

SHAMPOO ( UP-Liliian M Lka Rd 
lop Avr Tiittnivilli S I N \ \n object 
U to provifh a slmpli nnd offoetno device 
for holding a supplv «f shampoo fluid nnd 
for affording means to facilitate the uppli 
cation anil distribution of tin fluid on and 
over the head to txpedite the shampooing 
operation A furthir object contemplates n 
device which nffnrds a coinenlnit means for 
mixing thq oonstiturnt ebmcniN of tho sham 
poo aguit prior to its application 

L\DD»R SCAFKOID BRACKET —F 
T Pftrrs. c/o F T P* tern & Sons 127 
Eustdalo Ulvd , Bpringfiild 111 Among the 
objwts of the invention is to provide a device 
of tho diaracter described whieh may be 
quickly and easily attached to tho ordinary 
type of ladder which mnv he adjusted to 
support a load in a horlaontal plane not 
withstanding the fact that the ladder sup¬ 


porting the bracket may bo at one of various 
angles from the vertical, the device being 
held aecurely by the load supported thereby 
PROCESS OF PRODUCING VBRMI0- 
ULATED WORK,—J H. D*law*y, 407 & 
Hope St, Lo« Angelee, CoL The invention 
relates primarily to building materials such 
aa artificial stone work. The object is to 
produce vormlculated work upon the surface 
of plastery materials, which consists in cm 
bedding in the surface of the material be* 
fore the same has set particles of material 
capable of generating gas in the presence of 
moisture to thereby produce voids in the sur 
face of tho material for the purpose of orna¬ 
menting the same and giving the appearance 
of an antique structure 
BOOKMARK —R Mallika 264 River 
side Drive, New York N Y The invention 
has particular reference to means not only 
to provide a mark to indicate where the 
reader stopped reading, but which also holds 
the leaves of th© book in position whilo the 
book i« being rend, while in no way interior 
ing with the turning over of the leaven of the 
book- Tho dev ice i* constructed in such a 
way that it can bo slipped on and removed 
from the book with ease 

PAPER DISPENSER —A F Lesl™, 74 
Doy St, New York, N Y Among the objicts 
of the invention is to provide n dlspenwr for 
protecting toilet paper, and the provision of 
a simple holder adapted to dispense the paj>or 
one sheet at a time The arrangement is such 
that the supporting members will act ns cut 
ters ns the paper in removed A further ob¬ 
ject is to provide meana for preventing the 
paper from becoming tangled ns the sheets 
are snoopjmi* ely removed 

GOLD ROLDFR—W and H W flincrr, 
336 Cnnul St, Brooklyn, N Y \u object of 
the invention Is to proride n simplo and 
erudly manipulated solder for use in the 
manufacture of jewelry made of so-called 
white gold M A furthor object resides in tho 
provUion of a Bolder thnt lias the proper 
color to conform to the color of th© jewelry 
with which It is being used and yet which la 
easily manipulated nnd will at nil times re¬ 
tain its orignnl color 

Ml SIU LEAF BINDER —W 0 Tha 
iivr, N(13 Maitland St,London, Out Canada. 

1 lie purpose of the Invention is to provide 
n device of this character which will give 
the hinder a rigid and substantial back ad 
justed for expansion in order to accommo¬ 
date n vnrving number of music leaves and 
whieh in not lik*ly to sag or to lom its shape 
when holding n relatively lurgo quantity of 
leuvu* \\ 1 tli this device it is easy to remove 
any sheet of music without disturbing the 
othc rs 

TOP —V E Babtram, 811 Boilings 
worth Los \ugihs tnl An Important ob¬ 
ject of this invention is to provide an ©ducft 
tionnl dfviee In the nature of a pair of tops 
having a plurality of numbered faces, tho 
number*d faro of one top cmitiug with the 
numb* red face of the other A further object 
la to provide nu educational and amusement 
device width is simple in use und imxponsiv© 
to manufacture 

BOOKMARKER—T C Wl nr 623 20th 
St Oakland, Cal Among the objects of the 
invention Is to provide n combination en 
velnpe and bookmarker or rather nn envd- 
oi>o whieh when discarded may be converted 
into a bookmarker, to thnt the envelope may 
be lmulc to serve two purposes and even a 
third, when it is considered that it may also 
bo used for advertising features. 

SMOKING PIPE—A 0 Bbomstee, 
Amidon N I> The invention rclaton to 
pipes for Rmoking tobacco and has for its 
object to provide a pipe which has means for 
emiaing the smoke to pass a circuitous path 
before reaching the mouth of the smoker, 
then hv cooling the smoke and permitting a 
deposit of nicotine, but haring meana also for 
preventing the saliva from entering the flues 
in which the smoko is compelled to past. 

MAIL BOX —J A Nichole, Box 804, 
Egan S D Briefly stilted an object of the 
Invention is to provide a mail box whieh can 
he opened by the carrier without removing 
his gloves in winter or without other incon 
venieuce A further object is to provide a 
rural mail box having novel means whereby 
the letter carrier may quickly observe if there 
is any mail in the box, thereby saving time, 
it is si so an object to provide a strictly 
weather proof construction. 

PROCESS FOR RECLAIMING USED 
OIL—J R Miller, 8060 Brandon Rd N 
S Pittsburgh Pa The Invention relates 
to the reclaiming of oil such as is used in the 
crank cases of internal combustion engines. 


Aa object is to so treat the oil that tbs dirt 
win be coagulated, the volatile hydrocarbon 
with which the oil Is contaminated will be 
driven off, and without causing any substan¬ 
tial change in the composition of the re¬ 
claimed oil, thereby producing to all Intents 
and purposes an equivalent to the unused oil. 

DISPLAY STAND—G J Helkhec, 421 
Hancock St, Long Island City, N Y 
Among the objects of the invention is to 
provide s construction which will display 
articles while holding them in a compact 
arrangement Another object is to provide a 
stand for displaying tubular articles or rolls 
without using too much floor spuce whereby 
the rolls muy be readily removed and re¬ 
inserted without injury and in a minimum 
amount of time 


Hardware and Tools 


FISHING TOOL—0 H Brown, c/o 
Brown Welding and Machine Co Brocken 
ridge, Texas An in)|*ortant object of tho 
invention is to provide a Ashing tool having 
a plurality of spring arms which diverge to 
ward their forward ends and are provided 
with means for gripping the valve seat of the 
valve cage and thereby removing the valve 
cage on the rearward movement of the tool 
A further object is to provide a tool in the 
shape of a spear which will readily enter 
the valvo eogo when the tool is lowered for 
removing tho broken cages from oil wells 

KNIFE —W Clawson 684 Falsom 8t, 
San Francisco, Cal Tho invention has par 
tlcular reference to a knife used fur el icing 
bread or similar objects, the principal Idea 
being to provide guide means in combination 
With the knife allowing a slice or a plur¬ 
ality of slice© to bo cut at a uniform thick 
ness It Is further proposed to construct tho 
guide member in such a way as to allow 
the cut slices to pass between the guide 
member and the blade and to fAll away from 
the latter during the Cutting 

PIVOT LATHE FOR WATCHMAKERS 
—P K. Robinson 3410 Garrison Blvd, 
Baltimore Mil Yn object of this invention 
is to provide n lathe for facilitating the in 
•portion, straightening, adjusting, refining 
Slid polishing of the pivot joints of horolog 
leal balance wheels and train gears A 
further object Is to provide a device which 
has one pnot supporting member movable 
on the axial plnno of the pivot, and the 
other pivot supporting member movable in 
a plane transverse to the axial plane of the 
pivot 

LOCK SCREW —A Flentjen Canton 
of Geneva, Switnrluud Tho invention re¬ 
lates to lock nuts of the type in which a 
longitudinally split locking nut fits into a 
conical recess of the ordinary nut This 
lock-screw comprises u lock nut having a 
conical outer portion adapted to be intro 
dueod into a conical rtccss of a main nut, 
the oonicity of the lock nut being different 
from that of the conical recess of the main 
nut and the cone of live loi k not and of 
the main nut diverging toward tho respective 
outer end of tho nuts. 

DUMB I\ A ITER LOCK— J R Phil- 
LTPB, 2WI < onv* nt Ave New York N Y 
Th© invention particularly relates to locks 
adapted for the doors of dumb-waiters or 
doors opt rating in a similar manner, and 
has for its object to provide a construction 
which may be utxily operated from the in 
side, but cannot be otwratwl or forced from 
the outside The lock is extremely simple 
and is oonutructed to take the place of an 
ordinary bolt and lock at the tame time 


Machines and Mechanical Dericea 

ROAD BUILDING AND DITCH 
CLEANING MACHINE,—G A Sniraa, 
Ringwood, Ill The invention has for ita ob¬ 
ject to provide an apparatus which when 
drawn over a road or ditch, will give the 
proper pitch or crown to the road or angle 
to the ditch and which la capable of a wide 
range of adjustment in accordance with the 
work to be done. 

WIND TURBINE.—R H MAWwnro, 
Elkhart, Ind. An object la to provide a 
wind power device which indudes a rotor 
adapted to be acted upon with full efficiency 
at all times, irrespective of the direction of 
the wind, and which requires no adjustment 
or shifting of parts to compensate for the 
changes in the direction or velocity of the 
wind impinging there against, and retaining 
the air currenta within the limits of ths de¬ 
vice until the effective form has been spent 
. AUTOMATIC HYDRAULIC APPA¬ 
RATUS— P Sakai*. Ousy, Haute Sards, 
Francs. An object cf the Invention Is to 


provide * device by m es a s oc wueh tbs 
pressure exerted by a liquid in a ooadoit may 
be automatically controlled. A farther ob- 
jeot is to provide a device which will op¬ 
erate to automatically dose the conduit In 
case the latter should break* when the rush 
of fluid will eause the displac em e n t of a 
pendulum which operatee to dose the con 
duit valve. 

YARN TWISTING DEVICE.—0 B. Mo- 
Luf* Box 617* Rome, Ga. It is an object of 
the invention to eliminate all but one roller 
and to inject between the roller and the 
twisting spindle a cylindrical or eemi-cylln 
drlcal red which U corrugated* fluted* or bent 
at necoasary intervals to receive the thread 
and around which the thread is drawn, of 
the rod may be supplied with a plurality of 
disks, whereby the disks when engaged by 
the thread will readily adjust themselves to 
prevent the strands of yarn drawn from the 
spools from piling up one upon the other 

REVOLVING CARD DEVICE.—O. XL 
Shaw, Box 18, Gig Harbor, Wash. The 
general object of this invention is the pro¬ 
vision of a device having means whereby a 
number of cants may be exposed in rapid 
sequence so that the matter on the several 
cards may be viewed A further aim is to 
provide a flexible strip whereby the cards 
are supported so that the continued ex¬ 
posure of the same will not weaken or crack 
the cards. 

WATER POWER MOTOR.—M. I Tut¬ 
tle and L L Hill, Belton, Mont The 
particular object of the invention is to pro¬ 
vide a water power motor wherein a plural 
ity of gravity operated balancing tanka are 
utilised to transmit motion to a power shaft 
A further object being to provide a mechan 
ism for automatically controlling the flow of 
water into the tanks and discharging the 
water from the tanks, so arranged that the 
weight of a descending filled tank operates to 
restore on empty tank to a position where 
It may be refilled 

WORKING BARREL—W W Warmer, 
Box 157, Nowata, Okla. Briefly stated, an 
Important object of the invention is to pro 
vide a working barrel for wells, having 
means whereby sand or other granular mate 
rial suspended In the liquid ia prevented 
from settling on the pumping cups, thereby 
greatly prolonging the period of usefulness of 
the cups and preventing the loss of oil or 
wator incident to the frequent replacing of 
the cups 

ATTACHMENT FOR SHOE STITCH 
ING MACHINE.—T F MoUet molds 110 
E Fifth St, Walsenburg Colo Th© inven 
tion relates to a shoe stitching mscblne it 
tarlim* nt enabling the ready application of a 
welt strip On© of the foremost objects is to 
provide a guide operating in conjunction with 
a well known type of shoe stitching machine 
for the purpose of applying n welt strip to 
new or old shoes, ns the shoe is manipulate*! 
in the stitching operation 

PULLING DEVICE.—E. W Brautioam 
1101 E Lakfishor© Drive, Coour d'Alene, 
Idaho The object of the invention la to pro 
rid© a lever chain pulling device wherein a 
single strand of chain is used and is oon 
trolled in such a maimer as to preveut tan 
gling, and at ths same time Is driven from 
the lever in such manner os to exert a pow 
erful pull Another object is to provide a 
device which is durable, automatically rotors 
ible nud may be actuated by the operator 
to alackoo 

SORTING OR SIZING APPARATUS — 
Li Roy D SrxNcrJa, Box 70, Bntiat, Wash 
Among the objects is to provide an apparatus 
by which apples or the like may be sorted 
or graded Into different sires in a highly 
efficient and expeditious manner, and where 
by In sorting the apples or ths like the some 
will not be bruised The apparatus la simple 
in construction and inexpensive to manu 
faeture 

PULLER FOR SLEEVE BEARINGS — 
0 W Tract, c/o Tracy Pump k Machine 
Oo^ Visalia, Cal This device is psrticulsriy 
useful in pulling 'Timken** bearings. A bolt 
baa a cylindrical block to be entered In ths 
sleeve to be pulled. Dogs on the bloek are 
expanded by a tapered out on the bolt into 
engagement with the ring; when the device 
is engaged with a sleeve bearing the turning 
of the bolt causes the nut to travel on the 
Stem nnd this slides the block with the doge 
to cerry the sleeve bearing out of the 
bowing 

MASTER TEMPLATE FOR GASKETS 
—A. Sharp*, 81 McKlbben St, Brooklyn, 
N Y This invention relate* to templates tor 
measuring devices, and has for an object the 
provirion of meant whereby ready measure- 
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nM»t aty b« mads of imtolar formations, 
such m casket patterns etc, A farther ob¬ 
ject resides in the provision of a combina 
don of devices whereby the dimensions of 
irregular apertures In pipes or other pas¬ 
sages may be measured and the variation 
from the required dimensions of gaskets to 
fit in said apertures may be readily de¬ 
termined 

WIND MOTOR.—W R. Twimn 1306 
N E Second A\e Miami Fla The imen 
tion relates to a windmill of the merry go 
round type, or type In which a series of 
blades is carried by a frame to revolve about 
the mast as an axis, the blades feathering to 
present in succession a brond surface to the 
wind at the wind side and to be presented 
more or less edgewise to the wind at the 
opposite side of the axis of rotation of the 
motor An important object is to provide a 
controlling wheel in substitute for the usual 
vane for controlling the blades. 

PULVERIZING APPARATUS—J 
A UBS, 63 Avenue des Uhamps Ely sees, Paris, 
France. The Invention has for its object an 
apparatus which effects an economy of 
power, and is arranged to bo easily diuman 
tied and inspected This result is obtained 
by utilising a turbiDe iu such a wuy as to 
cause the air which has carried away the 
dust to return to the apparatus, after it has 
been freed therefrom and by evacuating the 
pulverising products through the upper part 
of the apparatus by means of a circulating 
trunk communicating with the interior 
through openings which are adjustable 

DENTAL ATTACHMENT —J J Staxk, 
064 Senator St, Brooklyn, N Y Tho aim of 
the invention la to provide an attachment for 
dental lathes, and more particularly a power 
mixer for material for making dental casts, 
and comprising self-contained structure at 
tachable to the horizontal spindle of a dental 
lathe, such structure including a receptacle 
for tlio mix, and a beater therein rotatable 
about a horizontal axis. 


VALVE.—A E. Rope, HUlyer Hall, 102 
Rrmsen St, Brooklyn, N Y Among the ob¬ 
jects of the invention is to provide a valve 
having a turning movement and a longitud 
Inal movement imparted by screw threadod 
engagement between tho \aIvo and the ens 
Jng, whereby the valve is caused to tightly 
seat and form a water, air or steamtight 
juncture with Its seat under any pressure. 
This valve con be manufactured at a reason 
ably low price. 

OIL WELL EQUIPMENT —A. T 
Bahama*, Box 406, Oaklaud, Ky An im¬ 
portant object of the invention ia to provide 
a pumping means for w< Us liming a supple „ 
mental or reserve traveling xalv** whi« h is 
normally located In the lower portion of the 
working barrel and which is brought into 
play in tho active portion of the working 
burrol when tho main traveling inhc be¬ 
comes worn and unsafe for efficient 
pumping 

DRILLING MACHINE MOUNTING — 
M Smith, c/o L E Smith, Modern, Cal 
An object of the inventiou ia to provide a 
mounting for a machine of this typo which 
is capable of a very wide range of adjast 
ment so that the maximum scope of opera¬ 
tion may be provided for the drill without 
resetting the drill on the main support An 
other abject is to provide a mounting in 
which the drill may be rapidly adjusted at 
different levels, so that the horizontal range 
of the machine may be multiplied by adjust 
ing Its vertical position without moving the 
support _ 

Prime Movers and Their Accessories 


LUBRICANT GUN—G A Pettit, L A 
NR.ft.Oo Shops, New Orleans, La. The 
Invention relates to devices for forcing a 
lubricant into suitable receptacles or cups. 
An object Is to provide a device of the 
character described which is designed pri 
marily for use in ftjling the rod cups on loco¬ 
motive engines The device la adapted to be 
operated conveniently to force a relatively 
hard lubricant therefrom Into the oil cup*. 

VALVE ROCKER ARM.—R. E. Hh>- 
BEfto, GranfeU, Saskatchewan Canada This 
invention relates to a rocker arm of the class 
commonly employed for operating the valves 
of Internal combustion engine*. An object is 
to provide a rocker arm so constructed that 
there ia no danger of the valve being held off 
its seat allow Ing a leakage, and a rocker arm 
which wiO cans# the valve operating parts 
to operate silently and in exact time with 
the rest of the engine, thus insuring a quieter 
and better running engine. 

VALVE SPRING COMPRESSING MA¬ 
CHINE.—G S. Roms, Box 62, R.F J> 


6, Los Angeles, Cal The Invention pnr- 
dcnlarly relates to that class of machine 
used in compressing the valve springs of 
internal-combustion engines for tho purixise 
of assembling or disassembling tho valves for 
grinding or repairing, etc A further oh 
Ject is to provide un attachment for thi 
machine in the form of a shim pum h so 
that the same mnehinn may be used eithir 
for compressing valve springe or punching 
shims 

LIQUID FUEL PURIFIER — T TT 
Gannon Tucson Ari* The object of tho 
invention is to provide a purifii r for strain 
ing liquid fuel for nse in internal combus 
tion engines, to provide on arrangi m< nl of 
compnrtmrnts and screens in such device 
and to provide means for easily cleaning the 
device 


Railways an d Their Accessories 

AIR BRAKE VALVE ^F E ITaiirih 
c/o W H Ilayes First National Bank 
Bldg Laramie A\ yo Tho invention ro 
lutes to air brake systims its purposi is 
to provide a vulve adapted to bi inti rposed 
between the triple valve mid brake cylinder 
for controlling tho passage of air to and 
from the brake cylinder in accordance with 
the pressure of air in the tram line. 

ANGLE COCK —F V Cl Aims 26 Maple 
St., Lyons, N Y Among the objects is to 
provide an air brake system for trains where 
in the angle cork cannot be clow d or abut 
off until the brakes have been applied the 
arrangement being such that tin setting 
lexer is placed from the angle, emk at sutli 
a distance that an operator cannot touch 
tho setting lever nnd tho angle cock nt the 
same time 

PROCESS AND MEANS FOR SWITCH 
ING RAILROAD < ARS —F \\ hmr 
8 TON, 3406 W Adams St Chicago Ill Vn 
object of the invention is to provide n process 
which makes urc of a simple and economical 
car propelling means nnd mny \u readily 
installed in any switch yard for switching 
railroad cars A further object is to provtdi 
meuna for quickly classifying ears and ri 
during the number of Inminotiw* m ccswiry 
for the switching operation to a minimum 
The process will not prow nt the yard being 
used in tho ordinnrv way 

SAFETY APPARAT1 S FOR RUL 
WAY ROLLING STO( K —11 S \orA\\ 
r'hopaka Wash The object is to provide n 
sufoty uppnrntus which is orgmiizi d with 
tho trucks of On rolling Htock nnd xxlinh 
serves us a derailing guard in that it pre¬ 
vents tho curs or trucks from Ruvim, the 
railway nud also serves to apply the brukfs 
when the car wheels leuxe the rails mid 
tlicriby stopping the train This apparatus 
will not intfrfere with the normal operation 
of tho rolling stock 

RAILWAY CROSSING—J P Ilonc 
Mountain Grove, Mo The invention pnrtii 
ularly relates to railway crossings of tlu 
type embodying means for automatically rtti 
dering the track rails continuous for tin 
passage of mr wheels across tho crossing 
thereby obxiatiug tlm jars shocks hiuI wear 
which would be caused In the wheels wlun 
they cross a gap between inti rw xtlng rails 
A further objoi t is to proxnle a railway 
crowing which affords facilitns for mnm 
tabling continuity of bard rails for trains 
traveling at right angles to each other 

SAFETY APPLIANCE FOR R VILW \Y 
SWITCHES —B K IIookn Amarillo 
Texas An obieet of tin inxtntion is to pro 
vida a dexice which in adapted primarily 
for guiding the wheels of a train past a 
defective switch und maintaining said train 
on itJ direct route of travel A further ob 
Ject Is the provision of a safety device for 
laterally shifting the wheels of u tram from 
n defoctivo switch point aim) which is also 
adapted to prevent injury to the switch 
points. 

PANTOGRAPH—R B Srmrs H07 
First National Bank Bldg, Sim Francium 
Calif The invention relates to a device 
commonly known as a pantograph aud used 
in connection with electric railroad enrs for 
establishing a connection with a wire sup¬ 
ported above the ear An important object 
Is to provide control means for pantographs 
that will answer automatical!v to pressure 
and will cause the contact mom be r to rise 
and descend to meet any situatiou that muy 
arise* 

TRACK LEVEL—C M. Long 1261 N 
Dearborn St Chicago, 111 An object of the 
Invention is to provide a track level which is 
adapted to straddle a track, and which has 
means for indicating the height at which one 
rail Is disposed above the other rail A fur- 


ther object is to provide a device in which 
reading may bo done from rithi r sidi or from 
the top and which has means for uutomnti 
cully disposing the device at right angles to 
the rails 

AUTOMATIC DRIFTING DEVICE 
FOR LOCOMOTD CS — B L Hanson 
TVII Bow h flt Chicago Ill Among the 
objocts of tin in\nation is to provide a drift 
ing device which will bo automatically oper 
uted whui the throttk of tin locomotive has 
been closed whih the ciigim. ih in motion 
thereby ptrraittiug n flow of dry steam 
through the valve (handier and cylinder thus 
preventing cinders soot nnd the like from 
bring disj>owd in the valxt chamber and pro 
xiding n cushion of sti ain Martin the de¬ 
vil?© can be ruidllv upplitd to loeoinotiv < h of 
ordinary oonstrin tion 

RUTWVY TH —T n Baknh 6f» 
Broadway Nnruuh Conn An object of the 
liivention ih to provide a metallic tie wherein 
the rail supporting nr Inuring blocks are 
secured upon flit body portion of tin In m 
Kuril manner that tin sium mav be r< udily 
r»moved und n placed xxluu worn thuR obvi 
utiiiK tin in is shitv of ri plating the mtire tie 
\nother object im to provide an effective lock 
for securing the bulling blinks in opt ratixe 
position on tin tit 

VUTOM VTH IIALL BI \R1N< HIDE 
BLARING FOR RAILUO \D THU( NS— 
G M. IIyndfm 1716 So J iimar Dallas 
Texas. The Inxiiition Ihih fur an objt ct tin 
provision of means nsRocinted wuth n Side 
Waring when by the shot k of tin w< Rhl of 
cars on tho mndhtd and rail joints is tfli 
< Iditly nduciil HO that tin mctssity for re 
pairing the bod nnd the joints is greatly 
rednceil 

\T TOM VI K UK K 1 OR RELEASE 
\ VLVIS—K L 1 vim non f 106 Brew 
s t( r Axe Redwood ( itv ( ill \mong the 
objects of tin invention is ro provide nn 
automatic lock pnrtn ularh designed to he 
uses! in combination with tin ri b mhi valves 
of an air braki a lid to provldi mums for 
locking tlii xalxi in its reluiHtd position so 
that It is otdx msessarv for tilt o|* rator 
to opi n tin vulvi tin lattir staving opi n 
ihereafti r minus 1 m nig provide d in the air 
brake for <aiming tin piston to riturn as 
tin pr< snort is rihusid 


_ Pertaining to Recreation 

( \MF API \lt\TUS T V Frnwi, Jk 
68 North Vve Itidg. fn Id Park N T An 
object of this invention is to provide a gum* 
apparatus in which a gurtn suih ns baseball 
is played nud in wlurii ihc hui*iish of tin 
Mime tii p< nds large It upon the skill of the 
optrutor in tlu manipulation of rlu nppur 
atUH A furtlui ohji»t r< sidi s in the pro 
vision of imnns wlunhv tlu proj,n ss of the 
garno mav be utj easily and plainly re 
< orded 

MXUTUI Simon R—T S Jafkf 388 
Mitrman Ave New TTavcu t oun Anobjur 
of this InvMition is to provide a toy whuii is 
shaped liki u pistol and whnh is ndaptial to 
pn>je<t a uiiiriih or otln r similar piojechle 
with some forie from tin. forward t»d of the 
sfuKitor A furtfu r olijet t is to provide u 
marble nluM»t< r with projecting mechanism 
width will he strong mid durnbli mid can be 
manufm turod nt n rtlatixtly low cost 

ADVFRTISTNt, T m —C W Kuen, 
1520 I^lkcwntir \ve t lnengo III An ob 
|t < t of tlu invention is to provide a tkviic of 
the charmttr d< hi rdiod tin* use of wld<h 
will not only afford lu(i rtamnn nl hut will 
strvo ns an (ffVstive advertising imans in 
which the name of nti aiticli is rev tided n 
portion at a time ns tho game progresses If 
n player is siueifwful tin cutiri uunii of tlm 
i iods advertised w , lll 1 m revealed \n ordi 
nary pair of dire are unco ns counters 

TOY PI8TOT L S Ilium (/oKmton 

Ufirdwaro ( o Kenton Ohio \n objiet; of 
tli« invention ia tu proxuh a nu atis for pre 
vinting injury to tlu operator dm lo back 
fire or flash wlun tin pistol is oik rati d to 
ixplodf ft paper rap \not)u r object is to 
insure the explosion of a nip by the pro¬ 
vision of aiml and hammpr tin foriin r of 
which is designed to riuivo and properly 
r*itfition the nip in the path of the movement 
of the striking fnn of Iht hammer 


_ Pertaining to Vehicles! _ 

LOW PRESSI UE AL \RM FOR PNEU 
MATIO TIRES - W A HvltRis c/o Har 
r is Accewory Co Graenvillo b C 'fhe in 
vention relates generally to low pressuro 
ularna for the pneumatic tire* of automo 
bilea and other motor cars. Iu this couatrue- 
tion tha movement of tho atom la limited ao 


that it can only nhnt at Its inner end with 
sufficient pressure to be airtight, the parts of 
the device may bo projicrly adjust*! with 
euse and while being constructed to prevent 
accidental displacement, it may be readily 
removed by one umlartstending tbe structure. 

AUTOMOBILE LOCK— S B OtArroif 
432 Church iSt Groonsboro N O 3Tie ob¬ 
ject of the invention is to provide a locking 
device which in adapted for use with various 
typi * of *tcenng mechanism and in which 
tho lock mechanism is embodied in the lock 
itsilf Hud Is protected without iu any way 
impairing tlm capability of the lock the 
device 1 m ing at tho same time of simple and 
durable count ruction and n. liable m opera 
tion, and inrxptnNivo to manufacture 

CURTAIN CVRUirU— V F Lamica, 
c/o M hiteshh ( aft ( In stir S C The la 
Motion relates to curtains for vehicles pro¬ 
vided with tops ft is an objtet to provide a 
simple and effiennt means for supporting 
curtains above the doors of nn automobile or 
like vehicle so that the door* and the aide 
curtnms can he swung from open to closed 
position or xieo versa without the nccejwity 
of dvtmhlng any part of tho sldo curtains 
from a mipport. 

LMLRGh NCY BUAKF LEVFR.—O W 
Pope 1608 \\ 28th Hr Oklahoma City 
Okln Among tlu. objects of thD invention u 
the provision of a readily aewssfhle emer 
gi ney brake lever for nppljlug the brakes to 
the roar wheels of a four door Ford sedan a 
two door coupe and a lord delivery cur with 
the lever bring mo positioned that the qams 
will not mronvenuncc the oecupnnta of the 
front seats of the cur nor intirfore with the 
operator of the car when entering or leaving 
DIRIGJBLF HEADLIGHT —A O 
Wooimi kf Burns (Ire Ail important ob¬ 
ject of the invention Is to provide a dirigible 
headlight having minus whertby tlu lamps 
are simultaneously turned either to thi right 
or left as the \< hirie changes its direction of 
travel also to provide means whereby the 
lamps may be tilted Hbove n horizontal axis 
no that thi rnj* will he directed downwardly 
or i ust Monu distamc in front of the car ss 
may bo desired 

RADIUS ROD —J r Haldfman 96 
1 inroln Au , Salem Ohio Tho primary ob 
jeet of the invention is tho provision of 
' radius roils which mav he readily utilized 
* i the r in liLu or m addition to the usual 
radius roils with a vu vv of forming more 
substantial support and It ss noisy action, 
and a furtiu r objt 1 1 is the provision of s 
radius rod luix mg mt iimh whertby ita i nd 
connectioiiH may Ih. tnsilv nnd quicklv tul 
lusted at all times to avoid rattling and other 

UOtHPH 

(,\HKIT Blt(1 f l I'('TOR —M McIntvxe 
J 36 (mtir 8t Hi nldshurg Calif This in 
xcation is purtieularlv doHigiiL'd to bo usod 
in cnnniH’tion with the tr insmission covpr of 
a lord transmission cnsi An object is to 
provide a prop t tor for the edge of the gnsket 
which will gunk tho transrniHSion cover pant 
the gasket and xxhu h tan be withdrawn after 
tho transmission cover is in place 1 he 
dtvice comprists n strip of protecting ma 
tennl bint to ovrrln tin idgu of thi gasket 
and having a flange adapted to cover the 
faco of the gaskit 

8IGN\Tj T j and E A Tempt f 48 
No OraiiM St Medford Ore Vn object of 
the invention is to provide a signal which m 
adapted to be positioned on the aurfnee of 
the roadway so that its preaeneu cannot be 
overlooked b> persons traversing the roml 
way, and winch in applied position doe* not 
obstruct or hinder m any way tho pussngc 
of vridrics tlu mix< r Tin signal giving elt 
ments may be varied to suit the xnrjing 
eomlitions of light or to rive various signal* 
to dirttt approaching xrhiriis 

DOOR OBFUYTING DFVICF -C L 
Mminh Bridgewater H D 3he inventiou 
relates to a door operating device winch is 
pnrtii ularly ndnpti d for nsi iti eonnt ctlon 
with garagiH itc Tin inxeution aims to 
provide a door opt rating divioo hv means of 
which an operntor will hi nhh to cnusi an 
ui tuution without alighting from the vehicle 
the doors Iwing can soil to nutomnlictiHv open 
upon tin approach of the veldch mid Milme 
quentiv < lost after the vehicle has passed 
through 

SPRING MOUNT INC —V W PauF 
Victor Page Muter ( o Mrirose Am Stnm 
fonl Conn One of tin* uliji t is ot the in 
vention is to provide a noxri spung attach 
ing mean* for securing the rear end of the 
springs to tin nxh housing V furtiu r ob 
ject is te provide an arraiigoiiLi nt win aby 
the working parts of tin rxur axle Hnd spring 
Muupcnsion muy Is thoroughly lubricated. 
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Priceless Service 

Despite fire or storm or flood, a telephone operator sticks 
to her switchboard. A lineman risk* life and limb that his 
wires may continue to vibrate with messages of business or 
social life. Other telephone employees forego comfort and 
even sacrifice health that the job may not be slighted 

True, the opportunity for these extremes of service has 
come to comparatively few, but they indicate the devotion 
to duty that prevails among the quarter-million telephone 
workers 

The mass of people called the public has come to take 
this type of service for granted and use the telephone in its 
daily business and in emergencies, seldom realizing what 
it receives in human devotion to duty, and what vast re¬ 
sources are drawn upon to restore service 

It is right that the public should receive this type of tele¬ 
phone service, that it should expect the employment of 
every practical improvement in the art, and should insist 
upon progress that keeps ahead of demand Telephone 
users realize that dollars can never measure the value of 
many of their telephone calls. The public wants the service 
and, if it stops to think, cheerfully pays the moderate cost 

American Telephone and Telegraph Company 
!f And associated companies 

BELL SYSTEM 

On# Policy, On# Syatam, Universal Smrvic* 



STEEL STAMPS 

METAL CHECKS > 
1 STENCILS^/ 


THE SCHWESDTLE STAMP CO 1 

BRimirPORT CONN J 


RACINE JUNIOR 

A PorteU* Huh Spmmd 

METAL CUTTING MACHINE 


INVBPrnOMS fBRreCTBD—MODELS HADE 

1ft ft rftll; *qad|!|K4 ftarilw «k»p 
■••■IWtnre *Uw, U«K Jtp, u4 MUnm 
• f p hM m 

/ tt us in i hu fa turf nuH act as rour fa* las y 

MI W ttru* At, 

■OOMECO 



Of 

mod«_ __ 

R«dn« J0Olor ©idly out perform* uny machine 
o* urn* Sn Kttrenely fail and permanently accu 
rate, a b running mate to the famous line of Radne 
H S Matal Cutting Machine* A time and money 
saving oacesslty to every thop Rum Iron lamp 
•ocket- For detailed information write to 

RACINE TOOL A MACHINE CO 

Dept B Recto*. Wto, USA 


The facilities of a large ma 
chine shop equipped with 
an extensive variety of tools 
is offered for production of 
mechanical devices on large 
or small scale 

CONSOLIDATED 

SHIPBUILDING 

CORPORATION 

Morris Heights, New York City 


The Scientific American Digest 

A review of the technical and trade press , consisting of abstracts 
from leading articles announcing the newest develop¬ 
ments in industry and engineering 

Exact references to the source j from which these abstracts and quotations are made follow 
each abstract the numerals referring respectively to the volume , number, and pages occupied 
by the original article m order that those who wiih for further data may refer to the 
originals Other Higtsts ordinarily appear m Electrical Note*, Service of the Chemist, and 
other departments which arc omitted front this iisue 


Automotive 

Oxidized Kerosene as Fuel —Experi¬ 
ments mtiele hy tht resmreli laboratories of 
tliL Cut ingle Institute of f l*i-hii*dr»gy Pitts 
burgh, have shown the relative Lflkiencrku 
of oxidized kerosene and In rosrne as finis 
Oxidized kerosene s cuust less knocking 
tendencies than common ktromm when used 
in ktrosuio engines Jt wus also demon 
struled Unit ovleUv*_d kernBrnes have about 
till) same pow*»r potentialities us ordinary 
kernspiip (\cn though tholr thermal values 
are on* eighth h-«s This uimnialouH oondi 
lion is due it is thought, to the bettor 
tlenn up 111 the combination of partially oxi 
eiizeel fu* In The slice* ssfiil outeuimj of this 
work promises that oxldiml k* rnsene, which 
is manufactured from low grade petroleum 
by cntni\ tic oxidation may become a useful 
fuel in the fuluri Owing to its proiierties 
it muv comp to be us* d industrially iu k< ro 
tune engines or as a blender with gasoline 
for its* in gasoline engines 

Knockless Gasoline developed by the 
General Motors Urmmrli Corporation in 
eomiutlnn with Massachusetts Institute of 
T**eiim)logy is on the market in 0111 state 
nnd will he nvnilnhlr all over the country 
ns soon ns product ion can he increased If 
«s rluJn knock* are emuon] by u high pres 
sure high velocity wave striking the top or 
abbs of the combustion chamber then sup 
pressing the knocks is n matter of sup 
pressing tins wave Tin addition of 40 to 
00 per cent of lw iizin* or alcohol nccom 
plislus this purpose hut there is not enough 
of eithi r of this( fuels to doctor oil the 
gas which we now use lit tin national 
rate of a 10 000 gallon tank enr per minute 
iiounrdi shown! that the knock coubi be 
suppress* el bv l]n addition of \<rv smnll 
amoiints of dbthvl telluride one volume of 
this material hung equivalent to 250 vol 
limes of hermnp ns an nnti knock material 
widle on* volutin of lead tetraethyl equals 
025 VfdniiKM of be urine m the same manner 
The in w product Is called ethyl gas 1 — 
rcch 12mi Atm, 4 0 p 210 

Performance Tests on Automobile Tire 
Casings conducted by the Bureau of 
Standards show some nmarkable results 
In pru(tbull> all ruses tho coifhcient of frlc 
tion ut tho start of motion is lens tliun that 
during continuous motion—a result which is 
quite different from that usunllv applying m 
tests in which friction coefficients are mens 
uml On clean wetted surfaces thi cn 
efficient ir in some cases highir thnn on 
the same rui fares dry This is true on con 
croti nnd In some cams on asphalt Jurats 
is of tin opinion that the slippery condi 
tlons often encountered on hnrd surface 
mads, especially when they are wet is due 
lo the presence of a film of some for* Ign 
substance which in effect acts ns a lubrl 
cant Ooi fliuents ns high ns 0 80 are quite 
general und of 0 fk) or above not nf all un 
URiinl The coefficient was 1 00 on one piece 
of rough concrete nnd actually reached 110 
on dry plate glass in one euse 1 Tim lowest 
coefficient found on any roud surface among 
those tried was 0 54 on wet oiled asphalt 
Friction in motion transverse to the piano 
of tin tiro Is usunlly about the same a* that 
parnlbl to the plane and the configuration 
of the trend appears to hflvo little If any 
effect on hnrd surface roads It was found 
however (hut roroiiosiHon of t read rubber 
hod n marked offeot upon coefficient of fric¬ 
tion on hnrd smooth surface *.—Automatic 
Tnd , 40 22 pp 1001 00 

Means for Increaainjr the YUM of 
Gasoline from crude oil by the applica¬ 
tion of cracking methods have recently been 
devised Depending upon the original char 
acter of the oil, this increase may be ae 
much as 18 fold The oil is heated to about 
875 degrees Fahrenheit under 500 to 000 
pounds pressure while circulating through 
tubes in a furnace, and flows to a largt 


insulate*) cylinder where the completion of 
tho cracking operation takes place This 
* vlbider or reaction chamber must stand 
heat pressure, corrosion by sulfur in the 
oil nnd be nhsnlutelv leak proof, for the 
gasoline under high pressure is well abovo 
its ignition point Tho use of forged steel 
cylinders for this purpose has met with sig 
n«l success —Iron Ago, 112 18, pp 1175 70. 

Industrial Progress 

The Cotton Manufacturing Center of 
the Country la today in the South It 
now produce* considerably more than half 
of tho cotton cloth made in ths country T T p 
to a short time ago cotton cloth could not 
siiccessfuily bo miuk except In certain 
luciditu-s where the air whs sufficiently moist 
nnd humid That is why Massachusetts and 
It bode Island, with their broken coastline 
and mmiht rless Ink* s and rivers resulting 
in constantly limnid atmosphere became the 
emitter of tho cotton industry in this conn 
try, precise ly as Lancashire for similar rea 
sons, grew to bo the cent* r of the Industry 
in I ngiund No attempts to spin cotton in 
the South were successful until the huraidi 
fvlng apparatus was diseoured This per 
mitu the fibers to be picked elriewu and 
spun properly Mill expansion in the North 
has been prneticsllv non existent for the last 
two years A great deal of Northern capital 
has be* n put into South* rn cotton mills and 
doubtless more will go iu the sumo direction 
but so long hr tho mills la North and South 
( nrnlinn and Georgia can produce more 
Ulultutlv tbau those in tho Bay State and 
Little Rhody—most of the money invested 
in tho cotton business will be npt to go 
South — In-d Digest, 2 10 pp 750-51 

Through Electro-deposition, metal pat¬ 
terns are mink v* ry uc* urate)y owing to tho 
fu*t tlmt there is no shrinkage involved 
Since these putt* ms uri ixuct duplicates of 
thf original in size shape .and flniieh it is 
obvious that machining filing and scraping 
are practically all eliminated Patterns CHn 
bo made of < op|n r brass ntHkol nr any 
other metal or combinations of m* tul (for 
exnmpl* u nickel surface with a copper 
backing) The method of procedure is sim 
ilnr to tlint used in alectrotyping Casts of 
wax, plaster of pans or any fusihle alloy 
are taken of the desired pattern to be repro 
duoed Tlase easts are made conductive on 
tin impression surfaces In thu case of wax 
or planter of puna gruphito is uwh! to mukft 
the conductive surface Contact wires are 
i»H*_rt* d in the * nsts to make a connection 
in the plating tank and comluctive surface 
of the cast Hoi table insulation is given 
these casts to pr* v* ni the metal from spread 
ing on the non -con *lu*_ live surfaces Those 
casts uro then placed in the desired plating 
solutions and arc allowed to run until the 
desired thickness is obtained Tho casta are 
taken from the bath and the metal deposit* 
removed They arc backed up with some 
suitable alloy such as white metal to give 
strength if necessary The parting* are then 
checked very closely and machined or ground 
off if required and from thi* point the pro 
cedure U identical with the old mcthoel Thi* 
method is filling n long felt want in the 
foundry nnd la perhaps the one big advance 
step made In the producing of metal pattern* 
In the Inst 25 year# — Metal Ind , 21 12, p. 
40A 

Th* Mercury Vapor Boiler provides for 
the vaporization of mercury expanding it 
thremgh a turbine and utilizing the heat of 
the exhaust to generate steam from water 
this steam being put through a separate tor 
bine That is, the mercury condenser sur¬ 
face Is the steam bofler In this way ad 
vantage Is taken of a much greater temper* 
tiire range than 1* possible with steam alone, 
and the thermal efficiency approximates that 
of the internal combustion engine, namely, 
one kilowatt hour at about 11.000 B.tu If 
(Continued on papa 194) 
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A Radio Statement to the Public 


The Meaning of Coordinated Scientific Research 


K EEPING Its pledge to the public, the Radio Corporation of America has con¬ 
centrated its vast research and engineering forces upon the solution of certain 
fundamental problems facing the art—problems which have become more apparent 
as broadcasting stations and radio receivers multiply 


The phenomenal expansion of the radio in¬ 
dustry, and the universal and ever-incrcasing 
appeal of radio represent an outstanding de 
velopment of the present century*—for this 
industry has grown from infancy to maturity 
in a space of but two years 

Briefly stated, there is today a necessity for 

—A radio receiver providing super selectivity 
—the ability to select the station you want — 
whether or not local stations operate A selectivity 
which goes to the theoretical limits of the science 

—meaning volume from 
distant stations—along with selectivity 

— Improved acoustics — more faithful reproduc¬ 
tion of broadcasted voice and music than lus ever 
been possible before 

—" Non-radiating” receivers—’ a new develop¬ 
ment, a type of receiver which, no matter how 
handled, will not interfere with your neighbor’s 
enjoyment 

—More simplified operation — a super-receiver 
requiring no technical skill, thus making the 
greatest ac hievemcnts of entertainment immediately 
available to all members of the family 


—A receiver for the apartment house and pop¬ 
ulated districts, requiring neither aen d nor ground 
connct non 

—Another type of improved receiver for the 
suburban dt\tncts y cqu illy capible to that above, 
for use where the erection of in aerial presents 
no problem 

4 4 4 

Painstaking search in quest of these ideals has 
led to new discoveries setting new standards 
of excellence and performance—discoveries 
which hive established 

Ftrst — th it improved acoustics are possible — a 
matter of scientific research and not of haphazard 
dtsign — for truly melodious reception 

Second— that dry battery operated sets c \t\ he so 
dc signed as to give both volume md distance 

Third— that the regenerative receiver is susceptible 
to marked improvement providing selectivity sen¬ 
sitiveness and simplu M> of opcrition hitherto 
deemed impossible of accomplishment 

Fourth— th it the Super-IIetc re>d>ne—the hitherto 
compile ued device rtejuirmg t nginccnng skill to 
operate — could hr vastly improved — improved in 
sensitiveness and selectivity—and simphhc <1 so 
that the very nowee and the liynun could enter 
new regions of entertunment and delight 


Watch For Further Announcements 


Radio Corporation of America 

Sates Offices 

2*3 Broadway, NYC 10 So LaSalle St , Chicago Ill 433 California St , San Franoiaoo, Cal 


Radiola 
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Dam Building 

Industry and irrigation have compelled the building of 
innumerable dam* all over the country—huge one* 
that impound millions of gallons of water, and little 
ones not much larger than the old time miller's dam 
that provided power for his mill as welt as a good place 
to fish 

Yellow Strand Wire Rope is doing its full share in this 
important work, handling vast quantities of material 
every day economically and satisfactorily 

The Strand of Yellow which distinguishes this powerful 
rope from all others is the maker a mark of confidence 
in his product and your protection 


Motorists 
Carry a Bashne Autow 
line in your car and 
safeguard your spare 
tire with Powerstecl 
Autowlock Both are 
made of Yellow Strand 
Ask your accessory 
dealer 


This pioneer rope manufacturer also makes all standard 
grades of wire rope for every purpose Order from the 
nearest authorised dealer 

BRODERICK & BASCOM ROPE CO. 

805 N First Street, St Louis, Mo 

HtwmAm N*w Tsrfc tad Seattle Factories St Lnit sag Seattle 

Authorised Dealer* m all fnduetnal Localitie* 


Yellow Strand 

WIRE ROPE 


GEARS 

All Kind ■•Smell 

m*»t mu ireU mart* and prlnui 
I nuuniLl W rata n«n|>l#l» 
til ItMitln tovk 
hlpmvnt C*n *t»uuuul« <m I 

INN uf all kind B»»c 1 DM ruur In 
qUlrU* 

Write for ( utal urns ?i> 

cbkago sToa gear worm 

105 3e*h Jeflsrw Stmt Oksfs 


UNISOL 


In Stngaporm 

StrsluS, Ml in ill 1 rt Wu Canada through ut 
the IJ S A —ait 1 n n an Itipn n mi wiUrm of the 
varli tin i* 1 tltr vt rid I mm l i* being »unt a- 
fully u di In lit wltn are mien, ltd *lw i>k t t the 
p* tnt til m.imtitttinfr i,tnnn(( c ndtlit rt 

If we w tr i i 1 c mire that Unlw I will o r 
rect imdenir thk lx tier leeil wjtrr r minim* wc 
would n i Ifer ii n i v, nld we 1 rwird It it r ugh- 
out the world nN At l RUVAI„ Paniphlnt on requeit. 


The MONARCH Jr Lathe 

Is PricmJ Within Your Moan* 

Most efficient machine tool you can have ft* 
home workshop repair «hop or tintr too Turns 
out with innOrh Inch scrurscry all imsll wood 
and metal parts that other lathes will h sprri 
m enters inventors mechanics enthusiastic or sc 
- It Complete- 

ly equipped 
auto s s fet y 
devices 
semi quick 
change gear 
* lathe—2 1 j 
ft beg—with 
bench legs 


Sand for Free ewimbg 


*245 


UNISOL MFC CO 


Jersey City N J 


Also built with bed lengths up to 8 feet Made 
la 11 Inch swing sice too st slightly higher pries 

THE MONARCH MACHINE TOOL CO 

4 SO Oak Straat SIDNEY Ohio 


Six Machines in One 

MV 1 * Saw, Stndcr, Drill, Grinder, PoUshar mud Buffer 

WM Boice Pony Bench Machine 


A deotdwilY prs ttral (txtremnlveom IM>KJK-BUILT Hsrlijnee are hi dally 

■ ■ pact,.precision machine Height 10 nse In huudreds of thopn Thalr Mg, 

Haudlrst snill grinding wheel* <1 Absolute aocuraey and low cost pro- 
nws.ft and ft senddlsrs ft s chart. vide a meatus for producing a better 

a_ Top 10 XH msllr remnvabli Saws Job for Isas money Botce aaws are 

up to l i/t• sun k KmUj driven by made In six modeW-ar* portable and 
l?4 or l/a U v motor attach to any light socket. 

WB.4J1 Boice Toledo, Ohio 


Sdcntiflc American Digest 

(Ccm finned from poo* JW) 
we compitro the mercury vapor prooeu with 
a iteam generating plant running at 200 
pounds steam pressure mid with the higher 
■t&tiriardfl of rffirfRnry in turbine* and auxil¬ 
iaries tho mercury steam combination with 
mercury at ,15 potimlH gugt should, accord 
tog to one writer give about 52 por cent 
more output in electricity per pound of fuel 
And If in ttiioli u plant the boiler room is 
re-equipped with furnncon and mercury ap¬ 
paratus arranged to bam IS per cent more 
fuel, the Btution capacity with the some 
steam turbines condenser* auxiliaries, eta, 
would he lncreHBoil about SO per centv— 
Poxcrtr, 58 23, pp 870-80 

Electrofanned Hogs represents the 

latest ntUiinrrment in the use of electricity 
for c\ory conceivable purpose On the 101 
Ranch now the largest ranch in the United 
States, the head of n large herd of fancy 
hoga, known ns ‘Thu Grout I Am M has a 
apodal home with a d< vice on which he has 
tnerely to etep causing n lurgo electric fnn 
to be switched on Stepping on another 
board electrically turns on a showerbath 
In several small maternity houses for the 
aoaa, provision is made for electrically 
boated pads which arc uRcd when pigs are 
littered during cold woatlior to keep the 
new borns warm Power is generated by a 
100-horsepower Thrsel engine for which the 
oil Is produced on the ranch, which lies 
within the Oklahoma oil field Natural gas 
secured in a like manner is used under 
boilers to generate steam Electric light ia 
used to lengthen the working hours of hens 
thus incrosHing the rgg output —Jf/r’s J?eO- 
ord, 84 21, p 00 

The Use of Bituminous Coking Coal an 
Water-gas Generating Fuel is found to 
be unquestionably preferred to that of coke 
at its pro* ailing high price according to 
investigations mndi bv the Bun uu of Mines 
Central district bituminonn coals ha\i been 
used to some extnit during the pHst few 
venrs in Illinois and surrounding 8tnte* as 
wnter gas g< nt rator fuel As prices of coal 
and coke mhnnee with an inert using nmr 
gin of diffen tier botwet n them the economy 
that can ht realized from the use of coal a* 
gont rator fUS I increases When coal is sub¬ 
stituted for coke and the same methods of 
operating mud oh with coke there is nn 
appreciable waste of fuel which can he 
eliminated The amount of this waste per 
thousand feet of gas made will increase as 
the standard of gas is Imvtred The present 
tendency is toward a lower standard for 
city gas One method of eliminating waste 
—the use of n waste bent boiler with com 
busliou thmnhi r—is suggested and dmeuased 
in Technical Pii|h r 271 by YV W Odell, 
fuel engineer which may be obtained from 
the TVpnrtment of the Interior, Bureau of 
Mines \l nslnngton T> C 

The World'a Nitrogen Consumption 

Increased between 1011 and 1018 from 808 
031 to 1 285 308 net tons or 59 per cent 
the proportion tit rhod from Chile Hud from 
eoal (let miaul while that of fixed atmoa- 
pheiic nitrogm iuemisud until the ntmoa 
phcrc supplied a grent»r pLrceutage of the 
nltrogeu consumption than either of the 
other source* The fixed nitrogen industry 
was thus establish! <1 in rhe world and in 
1922 we find the consumption of 875 000 not 
tons of inorganic nitrogfn made up of 24 
]>er cent from Chilum nitrate 35 per cent 
from the coke and gas industry and 41 per 
cent from the atmosphere Tn the United 
Htutes In 1022, 179 000 net tons was used 
with production from cok» and gas of 58 
per cent and atmospheric plants ^ per cent 
of this amount Tn tin peace time develop¬ 
ment of actual producing plants for nitro¬ 
gen fixation the l nited Stutos has taken 
praeth oily no part less than 3 per cent of 
our presult requirements being supplied by 
the fixutlun of atmospheric nitrogen within 
our borders The United States Nitrate 
Plant No 2 at Muscle Bhouls has 40,000 
tons cnpnmtv which shows thut oven though 
the Muscle Shoals plant wore now operating 
we would then ho produolng but 20 per cent 
of oar minimi consumption iu fixed nitrogen 
It is quite evident that no large nitrogen 
Industry exists in this country todays— 
CAem ottd If doll ffttg , 20 24, pp 1047-50 

A 22,000-Volt Electric Steam Boiler 

bus recently been installed In a plant at 
Berlin, N H It is an lfiOO-horsepower 
boiler operating nt 136 pounds gage pressure 
and its use takes the pi see of 69 long tons 
of coal in a day of 23 hours— cor! worth 
|550 under the boilers It displaced The 
unique feature of the installstkm is the very 
(Continued on page J$4) 
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save yowmomp? too? 
~this report tens 

D INQS 4 High Intanaity” Magnadc 
Separators are making money in 
daily service by freeing manufactured 
products of damaging Iron Foods, drugs, 
glass,pottery ftraclay—theee and a thou¬ 
sand and one other products must not 
contain iron or their quality is lowered. 

Are you removing Iron without the Dings? 
Then you rc not doing it the cheapest way 
Investigate I Send a sample of your material 
from which iron is to b« removed to the Dings 
laboratory a corner of which Is shown above 
A report of the possibility of magnetic aepara 
tion and the separated material will be Bent 
you Only a small laboratory fee U charged 
Send the coupon for details. 

Dmgs Magnetic Separator Co. 

TP9 S mit h Street IWsadk* 

New York 52 Vanderbilt Ave 
Lob Angeles San Pernando Bldg 


nKgneti? 

SEPARATION 


Magnetic separation seeee i 

S M^ftndaMtm jiMj t Hi f es sifctog «s» 


^cr. te sts 
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Sethi th Cn^m 

DINOS MAONBTIC SEPARATOR CO 
70g Smith St., Milwaukee 
—for instructions for sending sample for 
magnetic separation report and free bul 
let I ns. 





February, 1924 


SCIENTIFIC AMERICAN 


126 



Powered Like Europe’s Finest! 

A thoroughbred in action as well as in looks* This beautiful Willys-Kmght 
Coupe-Sedan is powered with the wonderful Willys-Kmght sleeve-valve en¬ 
gine—the same type of engine used in the Daimler, Panhard, Mercedes, 

Minerva and other internationally famous and expensive cars of Europe. 

An engine smooth as silk! Quiet* Quick! It actually improves with use. 

Sweeter-running at fifteen thousand miles than when new. Immune from 
valve-gnnding and the woes of carbon. Amazingly sparing m its appetite 
for gasoline and oil. And with even greater economy in its ever-wearing 
endurance. Owners report 50,000 miles without engine adjustment. 

Coupled with this power are the comforts and conveniences of an original 
body creation of steel, finished entirely in lustrous black. Deep cushioning 
done in washable Spanish upholstery. Doors front and rear provide easy 
exit and entrance. A motor car of consummate charm and infinite mileage. 

Willys-Overland, Inc., Toledo, Ohio » Willys-Overland Sales Co Ltd , Toronto, Can 

Other modeler 5-pe*. Touring $1175, 2-peee. Hoedetw $1175, 7pern. Touring $1325 5-pwa. Coupe-Sedan Do Luxe $1550 5 t*** Sedan 
$1795, Sim* Sedan De Luxe$1895,7’PM* Sedan $1995 Lab. Toledo. Wo reterve the right to change prices and specifications without nocice. 

THE DAY OF THE KNIGHT IS HERE 

WILLYS-KNIGHT 

Qnipe-£edan 

Standard 

$i45o 
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HARNESSED AIR 
SAVES $1,482.00 YEARLY 

Production losBes, due to dust accumulations, 
were stopped, by the right use of controlled air. 
The problem was solved m a textile mill where 
every machine had been stopped 2 % hours each 
week, simply to allow cleaning. 

This instance, in the textile industry, is only a 
suggestion of how properly controlled air can 
reduce operating costs and improve working 
conditions. 

Air is just as easy to control as steam or elec¬ 
tricity. There is a place for this natural force in 
your plant. 

Bring Your Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyde Park, Maw 
Camden, N J 


Plant* located at 
Framingham, Mass. 
Berkeley Cal 


Sturtevant, WUc. 
Galt, Ont 


Sale, Engineering Ofiic** 
Atlanta Ga Los Angelas Cal 
Boston Man. Montrsal P Q 
Buffalo N Y Nsw York City 
t amdan N J Pittsburgh Pa 
< hlcaflo 111 Portland Ore 

(Jnctnnat! Ohio Rochmtar N Y 
Clsvelund Ohio St Loula Mo 
Dallas foiaa Salt Lake City Utah 

Detroit Mtiii SonFranrisco Cal 

Hartford Conn Seattle Wash. 
Indiana polls lnd Toronto Ontario 
Washington 1> C 


Foreign Reprewmotivej 
Sturtevant Raft Co Ltd London 
Hturtevant Oe Paris 

American Trading Co Toklo 

American Trading Co Shanghai 
(dirtun Neill Bnft end Mach Co Manila 
< atcon Neill & Co Ltd Honolulu 
H P Gregory & Co Ltd Sydney 
Blair Rood k Go Ltd Wellington 
Weaselhoeft and Poor Caracas 

Weaselhosft and Poor Bogota 

General Machinery Go Tampico 
Pedro Mnrtlnto Inc Lima 

Gompanla Itak> Americana de 

Importacion Buenos A tree 

A £ Barker Johanneaburg 



j Scientific American Digest 

| (Continued from pope It 4 ) 

high toltage uaed without g step-down trans¬ 
former It was found that the neoeesary 
transformers would have been twice that of 
the transformers themselves, and since this 
installation was intended to be used only 
to hold steam over each Sunday in n plant 
whore continuous steam was necessary to A 
paper making process, this would have been 
prohibitive But no electric bollor of such 
high voltage had e\er boeu built or evon 
attempted The installation is considered 
to ho a most successful venture, the dlf 
Acuities which had been anticipated not hav 
ing materialised Tho matter of insulation 
of the conductors where they entered tho 
tanka, tho feared Inability to ottcrate at low 
loud mid tho rapid wear of electrodes turned 
out to be needless worries. The coat of 
installation was $20 000 and it will have 
returned Its entire capital cost in only 46 
days Thli Is largely due to block rates for 
Sunday pow<_r— Engr* and Engineering, 
40 11, pp 200-01 

St Louis 1« to Become a Steel and 
Iron Center, following: the development 
of a new ore field near that city, according 
to Manufacturer * Record, a magadno do 
toted to the building up of industry in the 
South There is produced within & radius 
of 100 miles of tht city of St Louis every 
nm?«nary basic muterinl including a portion 
of the iron ore the coal for moldug metal 
lurgicnl eoka limestone ami other raw ma 
terlnl and there now U growing in und 
around SL Louis r hlu of smokestockH over 
tho plants thnt bate hern and Unit are being 
erected for the purpose of uLilmtig the iron 
and steel \11 of the basic material 1 h pro 
dum] along the lines of tile Missouri Pacific 
Itniiuuv The surface outcrop at Iron 
Mouutmn extends 8000 feet in the shape of 
w horse shoe going downward approximately 
1000 hot with uu average thickness of 10 
feet Besides nil this the primary on tip 
pan ntly h present in vast qiiaiuHiis 1 hi 
vein nlruul> has btcu cut n distance of 224 
feet, dim losing u potmtial tmmage greater I 
than the approximate 4 000 000 that was 
taken from the mountuin prior to 1020 
There is (nullable in thi St LnuU district 
everything httesMirv for the development of 
a great iron und steel <enter The Funtern 
Central coal field lies directly to the cast,—■ 
Af/r’s Rrc, 84 21, pp 57 61 

Mechanical Engineering 

A Revolution in the Construction of 
Power Plants has takpn place within the 
past fiw years The rt i (procuring eugiiiL 
of 10 000 homiiowei has glvm way to tla 
steam turbine of 87 000 horsepower The 
public sen ice steam boiler of T50 pounds 
presaure of which a few were built in 1022 
is succeeded in 1021 by the boiler of 1200 
pounds pressure Tho 1500 pound boiler is 
under consideration here, and an expert 
mental boiler for 3200 pounds pressure is 
building in Vnglund —Iron Aac, 112 18, pp 
1175-70 

The Manufacture of Hardened Steel 
Rolls Has Recently Undergone an Active 
Development — Formerly, nearly all cold 
rolling of strip and sheet mttul was done 
with chilled iron rolls In steadily inerens 
ing volume these are being repine*d by beat 
treated hardened slightly drawn ground 
end polished rolls of alloy uteel usually 
chromium chrome\unmllmn chrome molyb 
denuin chrome vanadium molybdenum or 
chroma tungstta vunadium Fully hardened 
rolls of these nlloys may be made ithhJi 
border than chilled iron rolls the hardness 
runs in the nrighberhood of 110 to 115 
seloroscopf They take a much higher 
finish produce a correspondingly bettor sur 
face on the product and are reasonably long 
lived if treated properlr, as they deserva to 
be for they arc umong the highest ex 
prosaions of the steel makers art.— Iron Age 
112 18, pp 1175 70 

The Manufacture of Crankshafts has 

boon much fatihtnted by a new machine tool 
invented in Denmark It consists of two 
opposed milling heads on horiaontal ahafts 
carriod by housiugs each with three adjust 
men to und feeds at right angles to each 
other Between them over a pit, la a driven 
table provided with viae Jaws adjustable 
toward each other and with reference to the 
aria of tha table ClAtnpcd between those 
jnws in a xertiewl position, adjusted prop 
erly with reference to their axes the pln« 
and webs of a crankshaft can be machined 
alt over by the revolving cutters controlled 
by the feeds provided by the housings or by 
the revolution of the table There results 
(Continued on page St8) 


Th* Ont photo below shows o ftrcbritk 
Using after a period of safvto** The wa w ri 
•bows • Plibrlco Lining after sains aarvieo 




Ju»t one difference 

the fining— 

O NE difference but what a 
vast difference it is 1 
In the upper photo, the crum¬ 
bled side wall is an unanswer¬ 
able argument against laid up 
firebrick, below, the staunch, 
jointless walls are a sermon for 
Plibnco 

Both photographs are of the 
same fUrnnce, taken after the 
same amount of the same kind of 
service And the result is no re¬ 
flection on the quality of refrac¬ 
tory used in the brick furnace 
The trouble itarted of the joints. 
Doesn’t this illustration substantiate 
the conservativeclalm that Plibrico will 
outlast built up linings two to four 
times? Doesn't it prove that although 
Plibrlco costs little more, it it worth at 
least twice as much ? 

Plibrlco la the highest grade refrac¬ 
tory In the most usable form—plastic, 
so that it can be pounded and molded 
Into any required shape by anyone who 
can swing a mallet When vitrified It 
forms a rock-like one piece lining that 
withstands temperatures to 3100° F 
It is described in the big book shown 
below — 44 Refractories and Furnace 
Design M 



s* o r rw off 
JOiNTlftt Fiat BRICK Co 
1199 CLAY ST CHICAOO 


Plibrlco !• delivered 
only in steel contain 
era of distinctive ap¬ 
pearance aa shown 
above Warehouse 
stocks In SO cities— 
•ee phone hooka. 

Coupon brings 
this fns book 



Jolntlass Firs Brick Co , 

HSS Clay Rusts Chicago 

Plcsae sand ms tbs 33-page booktst, 
tUft-sctoriss and Purasos Design"—no 
obligation 
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FORDIZING 

• the American Railway Express 


The expenence of Edward E La- 
Schum, General Superintendent 
Motor Vehicle Equipment, American 
Railway Express Company, in the 
use of Ford Cars and Trucks and 
Fordson Tractors is an outstanding 
example of how a business can be 
“Fordized”. 

In hundreds of cities, millions of 
pounds of express are delivered every 
day by a fleet of 1200 Ford One-ton 
Trucks, many of which save their 
cost every six months over previous 
haulage equipment 

In large transfer centers Fordson 
Tractors shunt cars and haul heavily 
loaded trailers In the Polk Street 


Edward B. LaSchttm L> 
the author of a new 
bock, * Th/ Motor Truck 
-AMrfied Mechanic*, 
for Own*** and Drluew.’* 



station, Chicago, one Fordson saves 
in time and labor at the rate of $4370 
a year 

'rtic use of Ford Coupes and Sedans 
by Officials, and of Ford Touring Cars, 
Roadsters and Coupes by inspectors 
and repairmen instead of street cars 
has doubled the efficiency of these 
men 

Even the payroll is Fordized A light 
delivery car traveling through build¬ 
ings, replaces two pay cages and 
saves much time 

Pnvate and public business alike can 
be profitably Fordized. To Fordize 
is to economize 


Aih any Ford dealer /or 
audited Qouid RcfwrU 
proving tluM /act*. 


CARS • TRUCKS • TRACTORS 
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Shall the river work— 

or shall you? 



Back of every treat 
step in woman's pro¬ 
gress from a drudge 
to a free citizen has 
been some labor sav 
ing Invention Back 
of most inventions in 
electricity's progress 
from a mystery to a 
utility has been the re¬ 
scar chof General Elec 
trie Company scien¬ 
tists and engineers. 


Too many women, abroad, are 
still washing clothes like this. 

They go to the river. Our 
American rivers are being 
trained to come to us. Water¬ 
wheels dnve electric genera¬ 
tors—thus water is supplied 
to your home, and electric 
current runs the washing 
machine which has banished 
so much toil 


GENERAL ELECTRIC 



LATHES' 

9 to 18-inch Swing 

List price |I1S and up ac¬ 
cording to aiie When 
ready to buy scud for 
Lathe Catalog and price* 

WFiJobBvmCt. 

\m «*» Sc, loanxD m 


team 

WHY NOT 



Ice Making and Refrigerating 
Machinery 

Corliss l Poppet Valve Engines 

+tni u pen rtgMSti 

„ _ THE VELTER MFC. CO 
899 CtbUom Strmt Mltuxmkm, Wb. 
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SENSATIONAL SALE 



Experimental and Model Work 

IIm lwtrHM*«t« and KIm Maaklaary, 
la vnUwm ilwW 

I Ssedll TMLanUa Wnr CaiUng, RU 


IBNKTZUO.be. 489-93 Knew Jl, New Tat Ob 
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a greet ooouomy of time in the machining.— 
Iron Age, 112 18, pp 1175-70. 

Saying Worn Part* by Electrodeposl- 
tion ia a process which hu been devel- 
oped by the Westinghouw Research Labora¬ 
tories for buildlug up shafts, plus, bolts, gear 
centers and similar parts and which can bo 
used for building up the worn bores of auto¬ 
mobile engine cylinders Commercial salts 
are used and a current of sufficient density 
is employed to permit all ordinary repair 
work to be remove*] from the plating bath 
at the end of two or three hours. The cost 
of building up and machining Is kept low 
euongh so that it will pay to reclaim a 
piece with this process ratlior than use a 
new ono While the research work has been 
carried on, over 200 pieces have been recov 
ered for the 1\ eatlnghouse plant, thus mak¬ 
ing the process help pay for its own develop¬ 
ment. This company is now installing a 
service station in the Pittsburgh district to 
handle all kinds of work that can bo re¬ 
claimed by electrodeposition A plating bath 
made up in the following proportions has 
proved best 2 5 pounds of commercial 
ferrous ammonium sulfate per gallon of 
dty water plus n am all amount of ferrous 
carbonate (freshly precipitated and kept 
under water In order to keep the solution 
practically neutral) plus a smalt amount of 
pondered charcoal, which helps to prevent 
pitting The oqunaleut amounts of com 
merdal ferrous sulfate and Ammonium sul 
fate may be substituted for the ferrous 
ammonium sulfate If the solution is made 
up from the ferrous sulfate and ammonium 
sulfate, the granular or “crystal meal" fer¬ 
rous sulfate should be iumnI The ammonium 
sulfate must pm\< to bo free from nulfo- 
cyanute when tented with ferric-sulfate or 
ferric-chloride —Brass World, Xf> 11, pp 
373-70 

High Steam Holler Pressures are a 

post war development and at present there 
is a wide difference of opinion among engl 
tmera on this question Some look on it ns 
s natural development, and others as a pass 
lng fad In this connection it must be re 
numbered that if the total tem|»oruturc is 
flxod any increase in pressure moons a de 
crease in superheat For exumplo, with 750 
degree* maximum temperuturo there would 
be 360 degrees of superhent with 200 poundH 
pressure 300 degrees with 400 pounds, 184 
degrees with 1200 pounds and only 40 de¬ 
grees at the critical pressure of 1200 pounds. 
At the present time the steam pressure in 
a great majority of commtrciul plants dooa 
not exceed 250 pounds \ small number of 
plant* are operating in the range from 250 
pounds to fXM) and pi rhups a half dozen 
others are under construction at the present 
time 8o far ns can be determined no 
American boiler bus been in operation for 
long at pressure above GOO pounds After 
a few high pressure plants have been in 
operation more will be known of the actual 
results from their use and it is altogether, 
probable that steam pressures of 800 pounds 
and upwards will when combined with re* 
heating and back pressures, bo found ad 
vantageuuB from a broud economic stand 
point -Power, 58 24, pp 066 67 

A New Form of Heat Treatment Bath 
In which tools or part* may be treated in 
the finished shape without deformation oxi 
dation or decarbonising has been developed 
The base of tbe molten bath is understood 
to be treated lava, which is supplied in metal 
container* When heated to the proper tem 
peratures these materials form mobile 
liquid* of high iqieriflc heat and of a specific 
gravity of only about one-sixth that of tbs 
lead bath No hood or veptilatiou system 
is required, as no fumes are pvolred Heat 
treatment of parts, such as gears, piston 
pins, tappets bearing races drop forging 
dies and die casting dice and production 
treatment of edged purls like scythes, auger 
bits* etc has been accomplished with tm 
usual success by the use of treated lava. 
This process was developed during tbe war 
for the heat treatment of small ordnance 
parts. As the material is neutral to steal, 
no scale of any kind form* and produc¬ 
tion is greutly increased This property, to¬ 
gether with the ability to form protective 
coating over the parts os they are pat in 
tbe bath, allows the treatment of oompletaly 
finished parts. As the parts are taken from 
the bath, a protective costing k again 
formed, preventing oxidation while parts are 
transferred to the next bath. This protaotive 
costing, together with the turbulence «f the 
mobile Hqnld doe to convection currents, 
pauses uniform heating of the part la the 


bath and therefore eliminates distortion,— 
Automotive JfuL, 49*28, p. U47 

Electric Fuumm far outclass the best 
production practice of any of the combustion 
furnaces in every factor, and from every 
standpoint, except perhaps tbe first cost of 
the installation lliey greatly simplify the 
labor problem and render tbe manager in 
dependent of the me Iter They permit the 
routine repetition of the melting schedule, 
which ha* been reduced to tbe mere charg¬ 
ing of the metal to to the furnace, stirring 
and skimming it if necessary and, when 
melted, pouring it The time and tempera 
tore cf pouring are decided by pyrometer 
and can be placed under the eye of the 
managor or superintendent at all ti me s. It 
Is conservative to ssy that the metal can be 
melted for half the cost of that of com*! 
bastion furnaoe practice, considering the 
cost of fuel, metal loss, upkeep, etc^ and 
this, not considering the Indirect savings in 
the improvement of the product, uniformity, 
reduction of rejections, satisfaction of the 
customer, savings in floor and storage space, 
absence of worry, and so on. The Improve¬ 
ment in working and sanitary conditions In 
the foundry, brought about by tbe use of 
the electric furnace, are highly Important 
items there being absence of noise, heat and 
fumes There are four principal types of 
electric furnaces in use in this branch of 
melting the open arc, tbe muffled or amoth 
ered arc, the resistance and the induction 
furnaces.—iron Age, 112 19, pp. 1288-86. 


Metallurgy 

Dirty Steel given far leaa uniform to- 
suits on endurance tests than cleaner steel, 
and dirty steel is certainly unreliable and 
unsafe when repeated vibration must be en 
dured These inclusions, or other similar 
inhomogen el ties in the metal are probably 
the cause of many failure* in service. The 
endurance properties of any really dean 
steel may be quite safely predicted, accord 
lng to conclusion* drawn from tests made 
by the University of IlllnoiR in cooperation 
with tbe Bureau of Mines of tbe Depart 
raent of the Interior But when the steel 
is not clean it may either give the same 
result* as a clonn stiol or far poorer results 
depending on whether tho most severely 
stressed spot in a piece made from the dirty 
steel happens to be locally clean or locally 
dirty According to these investigations, 
cerium offers no promise of usefulness as 
an alloying element in steel It* use tends 
towards the presence of nonmetallic indn 
sions and toward trouble* consequent upon 
this defect —Iron Age, 112 20, p. 1880 

American Graphite a b compared with 
the imported material was the subject of 
experimentation made at the plant of two 
users of graphite crucibles It was found 
that Alabama graphite bonded with the 
American days gave superior service, a ser 
vice at least equal to the commercial crud 
bles of the same class which have been sold 
on the open market Ceylon graphite which 
is considered by many manufacturers to be 
best for crudble work, was third in the list 
of teats and Canadian graphite which had 
been recommended very highly because of 
its structure was last In the list— Metal 
W. 21 12, pp 477 7a 

The Deposition of Chromium on Metals 
by Electroplating is exciting some in¬ 
terest In Great Britain and the subject Is 
under Investigation at some of the Sheffield 
works. Some doubt is felt aa to the com 
merdal possibilities of the process. Chrom 
lum is four times as costly as nickel hut 
that would not be a serious factor provided 
the operation of plating does not prove to be 
more expen*ivo. Chromium Is said to give 
a much more durable surface and there Is 
said to be a substantial saving in time and 
labor, os plating with chromium occupies 
only one-third of the time taken for the 
deposit of nickel and the articles oome out 
of the solution in a highly polished state 
Lead anodes can be used and these do not 
deteriorate in tho solution. It is asserted 
that an ample coating of chromium can be 
deposited on brass in two minutas and that 
as the copper does not penetrate the chrome 
there is no necessity for tubeequeht buffing 
The chromium, it is claimed, is also so 
worked Into the base metal that rust cannot 
settle between the two.—The Metal InA, 
21 il2, p. 488. 


„ ww ***** to rolls 

during 192a Since then composition* of 
varying analyses and nee* have bean devel¬ 
oped. Molybdenum U now need In aB tbe 
four 6mm of rolls, namely: Low-carbo n 
steal high-carbon steel, iron enst In nnd 
molds (sand rolls), and iron east in metal 
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mold* (chiliad roll*.) For the imra service 
to htoomJuf mill* and rongbifl# mill*, the 
low-oarbon steel molybdenum roll wo* de¬ 
veloped, yielding a high degree of strength, 
toufhnaee, and wear Annl/ves and treat- 
manta of alloy steel and alloy rolls have re¬ 
ceived a new impetus. It ia tme that 
molybdenum ta a contribution in this prog 
rose booked by aound reasoning and splendid 
service The data ao far gathered from 
hundroda of molybdenum steel and iron rolls 
and repeat orders from many ateel mills aro 
definite evidence of the morit of molybdenum 
as an alloying element in rolls. With the 
experience that has been gained daring the 
psjt three year# it ia only logical to expect 
further advance* and a aolutlon of problems 
which will benefit the Industry ns a whole — 
Iron Age, 112 23, pp 009 10 

Adding Nipkel to Babbitt Metal is not 
justified on the customary basis. It has been 
the practice of some engineers and menu 
facturora to add nickel to white anti friction 
Or bearing metals but the actual object of 
this has been the subject of some controversy 
It has been largely held that the original 
Idea was not a metallurgical or even an 
engineering one, but to provide a mean* of 
identification of a certain manufacturer a 
metal after the bearing had been east The 
practice was adopted in other quarters, thus 
destroying the original object of providing 
identification As excellent alloys were so 
treated, some virtue gradually became at 
tached to the nickel content Lengthy teats 
made in England, and presented to the Brit 
lab Institute of Metals now make it appear 
that the presence of a small quantity of nickel 
has the uffoct of combining with or dissolv 
ing In the copper present, and that the 
copper-tin compound is suppressed , hence the 
alloy loses that valuable property of resis¬ 
tance to crushing which It appears to owe to 
the interlocking of the copper tin compound 
in its dontritlo form, end the hardening 
effect, if any of the nickel does not com 
pensate for the loss of this form of structure. 
Thus it would appear that the addition of 
nickel in such proportions to alloys of this 
character does not justify itself —if etui Snd , 
i\ 11, pp 433-34. 

The Soderber# Electrode is widely 
used in Europe In electro thermic industries. 
It has demoustrated its value in tilting elec¬ 
tric steel furnaces and will also be a con 
tributlng factor toward cheaper electric steel 
This method of forming the electrode in the 
same furnace in which it is u*cd was at first 
frowned upon With the improved under 
standing that has come from experience, the 
technical problem of the self baking electrode 
has been solved Numerous carbide and fer¬ 
roalloy furnaces in Norway Sweden and 
Germany have been enjoying the savings 
which the continuous self baking method 
makes possible, for several years past The 
Mitaui Co recently purchased the rights for 
Japan and Is using Soderberg’s in carbide 
furnaces, totaling more than 60000 kw ca 
caplty In France, Italy, arid South Africa 
plants are now in operation using this 
method. Severn! plants abrond are already 
using with considerable success a process 
consisting of blast furnace metal to metal 
mixers, metal mixers to Bessemer and Be* 
seiner to electric furnaces—eliminating on 
tirely the open hearth furnace Cheap steel 
of high quality and uniformity cun be pro 
duced by this process at a cost comparable 
with ths cheapest production methods now 
in vogue. The amount and cost of electricity 
used is quite small and the introduction of 
the self-baking electrode, developed in Nor 
way under the name Soderberg, not only will 
cheapen refining costa, but will render pos 
sible the design and operation of electric 
furnaces of very much larger capacity than 
any existing furnaces .—Iron Ape, 112 24, 
pp. 1585-86. 

Tellurium as an alloying material -with 
steel wss the subject of investigations made 
at Massachusetts Institute of Technology 
This metal has not been one of the elements 
used for alloying purposes with steel It 
dose not tarnish in moist air, and this prop* 
erty may bs of commercial importance. At 

f iressot the uses of ths metal art very lira 
ted, and the production la small, the pos¬ 
sible annual supply from the copper refineries 
being only about sixty tons. The telluride 
of gold has boon known by metallurgists for 
many years, and an iron-tellurium has been 
successfully made. Tests were made at an 
electric furnace where regular steel castings 
were being toads. One thousand pounds of 
steel was tapped Into the ladle and twenty! 
pounds of metallic tellurium was added. An 
•lysis shows that about 40 per cant of this 
was retained by ths steak The results 
sho w ed a som ewh at lower ductility than 


would be expected in a well annealed steel 
casting with carbon 024 per cent and «n 
explanation was ttouRht in the mkrostruc 
ture The new constituent woa aeon, and 
has boea provisionally called tellurido of 
Iron,— Iron Age, 112 24, pp 1575 70 
The Prevention of Corrodon of Steel 

formed the subji'et of tests made Ht the Ful 
eral Laboratory for Tests of Materinlx at 
Zurich, Switzerland find the following results 
were obtained Aqueous solutions of sulta 
of chromic acid aftor reaching a certain eon 
rentrution print r\e Iron from rust for mi tin 
limited time without the protecting Hrtion 
of the solutions becoming enfeebled ur cx 
hausted Th( passivity contributed to iron 
by these eolations only lasts so Iouk ch the 
metal is immersed in them Mlim add, d to 1 
these solutions, cvrtain suItH uutubl) th» 
chlorides of the idkulies ami alkullm eurths 
arid also to au extent not quit, us great, tin 
sulfates of these metals rtduct plinth/, 
or reverse the protective at Hon of tin thrnni, 
salts, while other salts such as for , xfUiiph 
the carbonates of the alkalies imd lime rein 
force their action The protecting action of 
the chromic ncid salts IS not exerted solely 
on all kinds of iron and st, cl hut on other 
metals such as copper, tin brims bmnn 
otc whether they arc isolated or in rn< tiillit 
contact with iron For instance small 
sample* meted tog» ther have bien immersed 
in a 2 per cent solution of hit hromut, of 
sclium and are us brightly polish, d today uh 
nt the sturt of the test It is stilted that 
numerous experiments intending ovt r six 
>c»m have shown that u aolutlon with 0 I 
and 0 2 per cent potuasimn or sodium dim 
mate rendered slightly alkaline with sodium 
carbonate, suffice in most cuh<h to protect 
iron and steel from rust 

The Use of Oxygenated Air in metal 
lurgleal processes is being investigated by u 
committee which Is sponsored by the ftu 
rouu of Mines This committee has div<l 
oped plans for experimentally determining 
the effocts of oxygen -enriched air on thi 
operation of the bloat furnace, und has rtc-1 
unintended that these plans be put into effect , 
as the first step of an extended research on i 
the general applicability of oxygeu in metu) I 
lurgy The findings of the committee on 
these theoretical studies htc revoiutiouury | 
After a critical review of the facta the com , 
mjttee concluded that, in tin present method 
of smelting iron, It will be priu ticul to in 
crea»e the oxygen content of the blast 21 
Iter cent to 31 per cent and that this en 
rlched blast, when fed to the furnace mid, 
will increase the production of the furnace 
by 18 per cent and deerenm costs h> 6 7 
per cent The study of this problem hun 
firmly convinced the committet thut with tlm 
uppUeatlon of oxvgcu to present blast fur 
naoe practice. the cost of production will bf 
decreased the output per furnace will be in 
crca»od, closer chemical control will lncreum 
the uniformity of tin product cheuper mu 
tonal*, ore of Jower iron content and coke 
higher in ash can he used and it is be 
lievod that tha sulfur content of tin iron 
cun be reduced This rendering available low 
grade and previously wasted on m will in the 
end mean the highest type of conservation 
uud conservation at a profit 

The Early Claim* for Molybdenum as 
a specific against fatigue failure of nt» • I 
which alleged, directly or by inference that 
molybdenum steels were vastly supinor to 
other steels for use* to resist vibration ham 
not been substantiated iu the over enthmd 
antic form In which they were made The 
Bureau of Mines' experiments show that, 
with one pxci ption molybdenum steels und 
other alloy steels containing nickel chrom 
ium, vanadium, or a combination of them 
elements have equal qualities of endurnnee 
and that no one nlloy steel stand* out above 
the others on this score. The exception in 
iu favor of heat treated molybdenum steels 
for the presence of molybdenum makes tin 
uteel require a higher temperature in the 
drawing or tempering process after quench 
ing, and thin higher temperature cause* full* r 
release of quenching stresses. The presence 
of quenching stresses tends to cause poorir 
performance under repeated vibration This 
however. Is not a very great fsetor, and hus 
a noticeable effect onlj In very hard steels, 
for example, those of spring temper For 
ordinary structural uses, no alloy steel is 
appreciably superior for use against vibra 
tion to any other when the steels are used 
In such sixes that they harden throughout 
on quenching Molybdenum and certain 
combinations of nickel and chromium confer 
depth-hardening properties on steel, and 
hence these have advantages for nae In parts 
of large cross-section Thus it is evident 
that, as regards enduranoe, molybdenum 


Columbia 

Diy Batteries 



Packed with energy 


I NTENSE, fiery sparks start things mov¬ 
ing and keep them going wherever 
Columbias are hitched Lasting strength 
for heavy drains Quick pick-up of fresh 
energy between uses in intermittent service 
Easy to buy anywhere Sell so fast that 
dealers are sure to have fresh stock 

Hot Shots contain 4, 5 or 6 Columbia 
Dry Cells in senes in a neat, water-tight, 
weather-proof metal case 

Columbia Dry Batteries are sold by elec- 
tncal, hardware and auto accessory shops, 
manne supply dealers, implement dealers, 
garages, general stores Insist upon 
Columbia—Fahnestock Spring Clip Bind¬ 
ing Posts on Columbia Ignitor at no extra 
cost 

NATIONAL CARBON COMPANY, INC. 

New York San Francisco 

CANADIAN NATIONAL CARBON CO Limited 
Factory and Oden Toronto Ontario 

for 

—Motor-boat ignition 
—Gas engine ignition 
—Tractor ignition 
—Starting Fords 
—Door bells 
—Buzzers 

—Ringing burglar alarms 
—Calling Pullman 
porters 


—Running toys 
—Telephone and 
telegraph 

—Lighting tents and 
outbuildings 
—Firing blasts 
—Heat regulators 
—Electric clocks 
—Radio A 




130 


SCIENTIFIC AMERICAN 


FKBfcUABY, 1024 


FACTS ABOUT A FAMOUS FAMILY 
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117 Years of Experience 


No Ami rican automobile company is 
more than thirty years old But the 
combined manufactunng expenence 
of the members of the General Motors 
family totals 117 years—Buick 20 years, 
Cadillac 22 years, Oldsmobile 27 years, 
Oakland 17 years, Chevrolet 11 years, 
GMC Trucks 20 years 

Many more years of specialized expen¬ 
ence are contributed by the manufac¬ 
turers of automotive parts, accessones 
and equipment within the General 
Motors family 

Thus, when you buy a General Motors 
car, you profit by all the expenence of 
the member which makes it, plus the 
accumulated knowledge of the family 
of which that member is a part 


GENERAL MOTORS 

Buick Cadillac Chlvrolft Oldsmobill 
Oakland GMC Trucks 

Gcnrnl Motors cam mdDclco Light products ina> b«* purchased on the GM AC Deferred 
Fjvmcni Flan Insurance service is funmhtd by General Exchange Corporation 


steels are the equals of an 7, and on some 
•cores have Alight advantages^ but the ad 
vantages are slight instead of large 

Mining 

Perfecting the Centrifugal Mine Pump 
for Handling Acidulous Mine Water has 

been a development of the lost 10 or 12 
jeara Along with this development the de 
eigner has been able to greatly increase his 
efficiencies until at the present time there is 
not the marker] difference in that regard 
which formerly existed between the two types 
of pumps Operating 'fflciencte* of 70 per 
cent at 1000 g p m and HO per cent at 8000 
to 4000 g p m can be obtained with centrl 
fugal mine pumps ut tin present time The 
centrifugal mine pump also has evolved from 
a fairly complicated piece of machinery with 
diffusion vanes to a simple unit without 
diffusion vanes niul few moving or wearing 
parts The operation of the automatic eon 
trifugul mine pumping outfit is as follows 
A motor-driven vacuum pump controlled by 
a float switch in the sump is used for prim 
ing the centrifugal pump Vacuum regula 
tors pressure regulators and bearing ther 
mostuts ure used and connected in such a 
mauni r as to give ample protection to the 
pump nnd motor The motor is protected 
against hot bearlugs excessive overloads 
failure uf powi r and tin. pump uguinat ex 
cessnt suction lifts air leaks lack of prim 
ing or broken discharge lines —Coal Age, 
24 24 pp 885*87 

The Recovery of Asbestos Fiber from 

its ore by 11 wet process instead of by the 
hitherto universally used dry treatment is 
the purpose of a now 25 ton per hour plant 
that is to be built at Thetford Mines, Que¬ 
bec If the claims of the company, baaed 
on work done during the past year in the 
specially built experimental plant are 
realised tills mw process promises to revo¬ 
lution ts« the usbcstoH industry A peculiar 
feature of the nshistos industry is that there 
h«* been devised no method of assaying 1 
asbestos ori In tin first place, there is no 
1 known unificsl of reeovi ring nil of the nsbes- 
| toa present in the rock dm to the fact that 
| if the rook is pulveriml sufficiently to re 
! lease it a part of tin filar la ulso reduced 
to dust Another difficulty Is duo to the 
fact that long fibers hau u higher value than 
short fibi rs tin refon, to * assay' the ore, 
it is nd’CHsarv to know tin h tigth of all of 
the fils r ns It occurs 111 tin ore No mutter 
how uinftillv >1 nmnll sample mav he han 
till d the re is apt to be some breakage of 
fiber which would of course tend to reduce 
the value of tin sninpli Thi problem for 
operators tin n tore r< solves itsrif into the 
question ns to how much can be recovered 
from tin ore not in ii rms of fiber but in 
terms of dollars It in rhiumd that tht 
process will rinmr from two to four times 
Mb much measur'd in dollars per ton as is 
recovered by dry methods from the same ore 
This bus btui nrriviil at hv comparing actual 
recoverus in dri plunts with recoveries ob 
tainod on lotH cut from the icgular mill run 
The seleetivi treatment process differs esspn 
tmllj from the itu tlnnl at present in usi in 
that it iniploys water «k a medium of treat 
incut Tin on is first biokcn in tin usual 
way to riduet it to 2‘A or -1 inch ring V 
Mnnv ball mill is then used for further 
trintrmnt it is contended that by projier 
ngulation of tin milt operation the usbi atos 
is frnd with a minimum of breakage of tho 
long fiber Tin mixture of fiber mul rock is 
delivered to a special t>p< of separator — 
hng & 1/m Jonr prm 110 28, pp 000 07 

Ninety live Per Cent Extraction of 
Coal mine Pillars made possible by 
a new method pru< flood in a Colorado mine 
The m w praciiei in pillar drawing la to 
maintain n paralh 1 front on all the pillars 
in u gnui area that are in process of being 
cut buck The plan is to avoid leaving large 
atumps but to removi all the eoul possible 
Tin retimt Is madi b> driving through the 
inner ends of the pillHrs nnd then running a 
series of short machine cuts airow the ond 
of each pillar until it is carried back thirty 
feet Tilts takes the place of the one long 
cut, which weakened the pillar from end to 
end W hen the innt r ends of a row of pillar* 
have bun eut buck approximately thirty feet 
with facts kept at right angle* to the line 
of the pillar, the bottom is shot up prop* 
are pulled some of them tit for rc use in 
spite of tho heaving tendency of the bottom, 
the roof coal Is brushed and the area left 
unsupported In u short time the whole area 
caves and the weight on the standing coal is 
greatly relieved Then the pillars are ready 
for further drawing men again re-enter the 
room with mining machines Again the re¬ 


treat la made toward the room necks. After 
•aeh cave, of course, It la difficult to reach 
the tip end of the pillar However, the next 
cat la started as close to It as possible and 
the stamp that is left after a crosscut has 
been driven is small Indeed, for if It were 
wide It would interfere with the next cave-in 
Sometimes a shot is need to make the roof 
collapse By this method recovery Is brought 
up to its maximum In spots it la almost 
complete but 95 per cent is a fair estimate 
of the average recovery according to the 
superintendent —Coat 4p«, 24 19, pp 095-96. 

Centrifugal Concentration.—In connec¬ 
tion with experimental work performed some 
time ago by the Reno, Nevada, station of tbe 
Bureau of Mines, on the concentration of a 
xine desdoizite ore carrying vanadium, a 
laboratory nine centrifugal concentrating 
bowl was dev eloped for extracting metals 
from the slimes that represented the major 
portion of losses in the table concentration 
of the desdoizite ore More recent experi 
meats indicate that the bnrean s eoncentra 
tor may have a commercial application to a 
neglected field of metallurgy, the eoncentra 
tlou of slimes that are not amenable to flota 
tlon, or that it may possibly compote with 
flotation itself in the treatment of some 
ores Improvements evolved have been in 
corporated in a design for a small comtner 
cinl machine with which further experi 
monte may bn conducted under plant oondt 
tions 

Conversion of Clays to Aluminum Sul¬ 
fate,—In connection with the develop¬ 
ment of n simple cht up process of preparing 
pure solutions of aluminum sulfate work 
hnn beeu undertaken at the Pacific Experi 
ment Station uf the Bureau of Mines on 
sulfa ting clays by various methods Sul 
fate rousting using gases containing vary 
ing amounts of sulfur dioxide to sulfate 
the aluminum silicate of the clays proved 
Impracticable but favorable results were 
obtained by treating the days with sul 
furic acid A whh series of aluminum 
silicate products was treated at various tem 
poratures with differing strengths of add, 
In general nearly all the silicates were de¬ 
composed with fair efficiency at temperatures 
up to 200*U ami with acids containing 50 
p« r cent to 70 per eent sulfuric acid The 
easiest silicate to decompose was bentonite, 
but many of the kaolins were quite easily 
attacked Feldspars are much more resis¬ 
tant 

Recovery of Zinc in Leaching Complex 
Ores —It has heretofore been deemed 
impossible to leach an oxidised ore contain 
ing a lnrge amount of rino silicate with sul 
furic arid Hi starch work performed dur 
ing the pn sent year by the Halt Lake City 
station of the Hureuu of Mines lias shown 
(1) that by handling the oxidised ores with 
the sulfide tin mixtures may be made 
self supporting as to at id when the rinc 
sulfate formed is elortrolyned, (2) by the 
use of leach liquors of proper arid atrength 
throughout the process any trouble due to 
Kolnbh silica mny be avoided Practically 
tills means that the present hydrornetal 
lurgiial pr<»ceRH for tlu treatment of sine sul 
fide arts niuy bt enlurgid In its scope to 
include ortx of almost any class ami thus 
that large amount of rinc now bring run 
into smelter slags at a great cost, mny b« 
saved 

The Application of the Chloride Vola¬ 
tilization Process to the recovery of 
metals from complex ores is bring continued 
nt the Salt Lake ( ity station of the Bureau 
of Mines Gratifying results have been ob¬ 
tained on two types of ores selected for ex 
pcrlmcnt os being most amenable to treat 
mint by tills process These are (1) dry’ 
siher ores whose high lime content renders 
than difficult to treat by the HoltDcrn 
process (chloride roasting and brine leach 
Ing) and whose base metal content would 
mukc tin cyan Idi consumption prohibitively 
high for cyunidntlon , and (2) zinc sulfide 
flotation concentrates containing lead The 
treutment for dry silver ores was success 
fully worked out in cooperation with a min 
lug company on a semi-commercial scale, and 
a commercial plant is being planned Ex 
perimonts made by the Bureau of Mines 
with the sine concentrate have shown that 
the lead may bo almost completely removed 
by volatilization either as oxide or chloride 
The work waa checked by uaing re present a 
Uve ore from Butte, Montana, and from 
Nevada Tbe process was tried on a aami 
commercial scale at Harbor City, California, 
and was found to be successful. It offer* a 
ready means for the zinc retort plant* to 
remove the lead from the concentrates before 
retorting, and for recovering tbe lead in a 
tag-house. Small shippers will also foul they 
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A k*M tt**l knife 
bt*dv, end tiro 
• crewdrlver 
blade* In the kin¬ 
dle — all of the 
blade* aclectad 
end produced by 
gravity Instantly 
The knife blade 
can never fold or 
turn end Injure 
yoti you can 
change blade* 
In two Mcood*. 


Combination 

Knife^Screwdriver 


eo dSLrvnt aod better Handle of blued 
ateel —blade* carefully made for real work 
Carpenter* mechanic* radio fun* bay 
scout* the man or woman around the 
house all find this the handiest tool In the 
kit. 

WUI he sent poet prepaid for 
only )2 25 on receipt of your 
check or money order Fully 
guaranteed. Order today 
Dealer* and other* are Invited 
to write for our proposition oo 
tht* and other Slroorc Light 
a log Change ’ fools 

The Sfaee* ft Sfctator* Mlg Ce 


*22 

Prepaid 



KEYSTONE 

Rust-Resisting Copper Steel 


KEYSTONE 

Black and Galvanized 



Formed Rooting Products 
Roofing Terne Plates 
Tin Plate, Etc. 

Secure mui mu no ntsi-nsutanct from all sheet 
metal products by Inditing upon copper steel 
Its excellence ia a well established metallurgical 
fact The proof it conclusive 
Keystone Corru &TESL la an alloy made by the add I 
tin of « oartaln percentage of Cooper to well made 
8teeL thereby Increasing Ira U*tlog and rust rwUtlng 
quelldei under actual eendee coedtdoa f 


cuWertt, tanks. 


»^fi*ISfwTo«S5, 


UpeaceHed for 
*n spouting 


time and service teste, 
et and Tf a MU) products for all 

Mr Steel Sheets American C_ 

Keystoae Copper Steel Sheets, 
t for stamping Sheets for 
its. Deep Drawl eg 
is tv sailed Sheets, 
^ _^d Siding Product. 


Electrical apparatus. AutomobUa 8h» 
Sheets; Ap^toaadXpoJIo-K 
a.Foi 


TAMD W PLATS COMPANY, htttank, Ps. 


can recover their lead and save greatly on 
freight The lead oxide product is acceptable 
to the smelter without more treatment. 

In the Work on Ore Claaaiflcation 

problems ia treating complex leud nine ores 
of the toeur d’Alene and other mining dla 
trlcta of Idaho, an improved type of hy 
draulic classifier has been devdojMMl hv 
meUlliirgints of the Department of the In 
terior attached to the Moscow Idaho field 
office of the Burcnn of Mines It is be 
llevod that this new classifier la more tfli 
dent than any now fu use and that it rupre 
sent* « distinct advance in metallurgical 
treatment The new classifier baa been tried 
out on a commercial stale In one of the 
mills with tbo result that u greatly im 
proved grade of classification is being 
effocted It is believed that tnhli coneen 
trations will lie groutly Improved win n tin 
tables are fed with good classified matt rial 
It also uppeurs that with this tvp< of cIushl 
ficnfhm, gaitua mid #phnh rir^ muy be sopor 
atetj on tables into marketable products nnd 
that ninoh of the flm grinding mid difficult 
flotation treatment of corn pi i \ lead rhn orrs 
may be eliminated 

TrEn*porting Ore by Airplane with 
obsolete ships or military uuichiins r* built 
into <*ommcrclul enrrit rs is u subju i vhnli 
receives a full analysis In Ena «in/ 1/m me 
Journal Pre*9> Vol lift, pag*n 7117 In 
an oxumplo given it was eHtiniufiHl that 
assuming the distance botwoi n u mini mnl 
the nearest ruilroad shipping |Munt to la 
twmty milen, two HlrpIniUK of tin cjmlibvir 
monoplune type with JOO IIP motois sli *uhl 
in nn i igbt hour du\ Hr out with shtei n unit 
loudN of 1200 [HJimds each Taking into * on i 
wderntion fuel consumption deprccuition 
salaries hungers and fi*ldn und intend on 
investment, u total charge estimatid at JfKH 
a day the cost of moving tin «»< would h< 
fifty five cents per ton n mile Him* plants 
would be required, allowing on* m reserve 
and It would be necesHurj to kn p in employ 
ment oil* pilot Iwo moohames and one 
helper l ndoiibkdlv tlnr* an niaiiv mm 
ing districts which arc unpriMluctn■ la 
muse of poor fncflltfi s for transporting high 
l,rade ore our \< ry inarei ssibb t* rrllorv 
It Is * nrtnin that In norm of them tin tovt 
of bringing ore out to tin railhead would 
excecsl the post of uirplun* 

The Geophone, which helped in ^top 
ping ttic underground mining opt rations of 
the ( t,minus during tin war is now wmng 
those who use txplosiviN for purpose oi 
peaci T ntjl thi gt oplnun was imintid tin 
listening InstrmnintH win all (Untrual r i li 
gcoplamt in entirely nn clmnii id Thr in 
fcrioritv of llu ihctrual mstrununts i» tlint 
the v do not risjHuid to th< \t rj faint soumls 
H cirtuin sound intoiiNirv is mcfnsarv befoie 
th* v will opernti NN nil the gtsiphou 
sound* so faint that tin list* nor has tho ( 
sensation of filing rather than hearing 
them cun hi detutcd and accuratily identi 
fu d Tin g< upborn Is (MHtntiallv a small 
stlamogruph It was invent* d bv the Frriuh 
during tin war and was developed hv tlx 
United Stat< s etigiirtors Win n the in^lru 
mint in placed upon tin ground, the \ibr« 
tions set up in the < nrtli by any pounding or 
digging will rock flu unphotie The case 
of the instrument vibrubs with the earth 
The heavy lend weight tniKpimltd hetuim 
elastic diaphragms remains h» i rmiHe of its 
inertia practically motionless The relative 
motion thus set up bi tween the vvii^lit and 
the instrument-case buckles the diaphragms 
and ultrruutelv romprcssis mnl ran h< s th» 
air in the top of the iiiRtrutru at r f'hls an 
vibration is currie*) through llu tube to tin 
ojieriitor s iui (liophoms for louiling 
miners lmpnsoneil after a disasfir nrr m 
eluded in tin equipment of the Bur* an of 
Mines rescue oars Tin \ hu\f proved to 
bo of praitkal \»luc for rough mine sur¬ 
veying for bringing tunnels together, nnd 
for preventing iieeidenta in blasting through 
Suceissful results have also Ixen obtniutd in 
Iwntiug leaks in wntir mains— Ejeplosue*; 
Kngr, 1 7, pp 180-87 

That the Cost of Coal at the Mines 

may be reduce! in many chsch by dO per cent 
is not theory but is bused on a thorough 
analysis involving detailed time ntudi* s nf 
the operation of loading machines, is the 
conclusion arnvwl at by Stauford K Tlminp 
son mid nssoctates to tho IT S Coal Commit 
slot! Bummnriitod iu sevirul iaeuofl Of C*»il 
Age This figure is conservative and I« 
baaed largely on the use of the loading mn 
chine If this method of loading Is used 
loading is performed at a fraction of the 
time nnd cost of hand loading, undercutting 
coo be performed more systematically and 
(Continuod on page 195) 
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Ask a 
Fleet Owner — 

—to buy cheap trucks or cheap equip¬ 
ment and he will simply feel sorry for 
your ignorance 


30 Mock truck* equipped With Paul 
hpdrotiHc hoittt and Dot/ion S 


nS**t\Vh~k 


For a fleet owner ft record* hove lnu*M him 
to bfware the higher coat of the lower prlir 
Dtiyton Steel Wheel* arm t the hlgheat | rhed 
Many other wherein coat more 

But neither are they built to meet eompetl 
tlon they are built to Inal 

Payton 8t*cl Wheel* are not made of malleable 
Iron nor of ordinary ateel hut are ca«t in one 
piece of the hlghcftt grade Etectrlce Furnace Steel 
They are »tronger than ordinary wheel*— 


government teat* and the teatft of time have 
proved that But they ar« lighter also he* au*e 
they have hollow apoke* and rima 

Light weight—greftt strength Theae ore the 
attribute* that constitute an Ideal wheel—and 
they arc found at their beat in Dayton Steel 
Wheel* 

For Strength Light Weight Durability Tire 
Economy Accessibility and Pleasing Appear 
ante—specify Dayton Steel Wheel*. 


Bvill /at to I id and pmumatic tint and fat arm tiandord 
type front or rear a sit 


THE DAYTON STEEL FOUNDRY CO, DAYTON, OHIO 


Dayton 

_ Stool THICK Wheels 



* That it i* mgminmt the will of tho Almighty for hmmtttt ftsfiwa 
to travel through the sir at the trummndou* rate of ftAsas miles 
an hour * 

When John Steven* in 1811 applied to the state of New Jersey for • ch*f 
ter to build a railroad he was regarded as a dreamer and the charter denied 
Even when railroada finally were built cltlsrna held indignation meetings, 
at ate* men orated at length and resolution# were paaaed 

However the progressive element sew the fsr reaching effect* of swift 
transportation and the railroad succeeded It la the progressive element 
today—those engineering and production executives who believe that new and 
better accomplishments are possible—that Sterling wheels quickly Impress. 

For Sterling Grinding Engineers have demonstrated tints and again ths 
new and better grinding results they are able to obtain with Sterling wheels 
These accomplishments can be demonstrated only in your plant by actual 
test and it Is this test that we seek 

We seek it In the same spirit that animates you who seek for improved 
methods, better remits—on this common ground let you and a Sterling Grind¬ 
ing Engineer approach your grinding problem and aa In hundreds of otbe* 
In at a ness—as in history—the result more than Justifies the effort 



The Cleveland Stone Company 

Cltvslaikd, N*w York and Button 
Tbs Starting Grtadfag Whuei Ce., TWa, O. aad SOW. Cfcsss *r—t, rUsige 


The Service of the Chemist 

A Department Devoted to Progress and Achievement m the field 
of Applied Chenustry 

Conducted bj UMAX G1NSBXRG. Cbnmlaal BnglDMT 


Eucalypti!* Oil as a Motor Fuel.—The 

Autfirullun < ommouwuulth Government in in 
teresting it*w If In certain experiment* which 
hn\e been tnmlo with the intent of using 
eucalyptus oil ns n motor fuel The experi¬ 
ments wore performed by Captain C M. 
Dyer who cluima to have established that 
eui nlyptuR oil can be used in gasoline engines, 
with efficient moans of vaporisation The 
only difficulty is that it will not start an 
engine from cold without priming On the 
other hand, the calorific value is high. Tests 
made with cUtnp cars ar< reported to have 
shown that u run on gasoline gave twenty 
four miles to the gallon When the cars 
were run on a mixture containing half gnso 
lino and half eucalyptus oil, twenty eight 
miles wert obtained per gallon, while when 
run on eucalyptus oil alone, as much ns 
thirty six miles per gallon of the fuel were 
obtained He states that tuoalyptus oil will 
mix well with gasoline beneol and alcohol, 
and thnt it acts as a decurboniriug agent, 
mnintHining the cylinders and pintono free 
from carbon Thfre are seventy different 
varieties of the eucalyptus tree In Australia 
Tha oil yields range from 0 02 to *15 pounds 
per thousand pounds of the leaf treated Dis 
filiation is a mmple jiroccs* requiring no 
skilled labor The main difficulty of rnnnu 
fiicturL on a large scale would be labor for 
gathering the leaves ,—The Chemtoal Age of 
London 

Ethylene and Acetylene as Anaesthet¬ 
ic*.— According to the Khnxsche Wochen - 
iehrtft , 1028, page 118 both ethylene and 
acetylene hmo been used with considerable 
success hr anacHtlnths The gases used arc 
mixed with oxygon Etbyleno seems to have 
an advantage over ether In that it does not 
have the disagreeable after-effects of the 
latter About 515 major operations have 
been performed with acetylene A mixture 
of forty purts of acetylene and sixty parts 
of oxygen in used A llttlo oil of pine is 
added to hide the cxlor of acetylene 

Petroleum Oil from Rosin —The Jap¬ 
anese chemists have beta experimenting for 
quite a long time to produce petroleum syn 
theticaUy They have had quite some suc¬ 
cess in making pctroloum from Huh oil Japan 
doe* not posHftNH any extensive oil fields and 
bo has to Import its oil from this country 
and Europe In the attempt to provide 
means for manufacturing petroleum from 
natural resources so as to fill the oil needs at 
home, an investigation was made to see if it 
wore not possible to convert rosin into pe¬ 
troleum The process hns been reported a suc- 
cesa It consists in heating the rosin with acid 
earth, silicate of magnesia under ordinary 
pressure Tlie oil thut is obtained by this 
treatment, varies in color from a pnlc green 
to a water u hite It has a carbon Content of 
88 6 per rent and yields on distillation after 
purification with sulfuric add, 50 per cent 
of nHphthenes 40 per cent of aromatic sub¬ 
stances and 10 per cent of unaaturatod com 
pounds,— Otl Paint and Drug Reporter 

Rubber Celluloid Product.—Rubber and 
celluloid are combined to form a uniform 
mixture, known na celluloid rubber, a wording 
to a process which is described in the India 
Rubber Journal The rubber la dissolved in 
bensine and the celluloid in amyl acetate 
and from thise solutions there is obtained 
an emulsion by the aid of hexalin When 
this emulsion dries, the constituents do not 
separate from one another In this manner 
a quick-drying varnish is obtained, which 
sticks fast to metals and class but which ia 
not very elastic. When about 5 per cent of 
celluloid is added to the rubber, the product 
remains soft and pliable. When 10 per cent 
of rubber is addod to tbs celluloid, the latter 
la made flexible and less liable to break. 

Destruction of Platinum Crodbfoi * 1 
The destruction of platinum crucibles Is 
always traced back tp change* that take 
place In the chemical nature of the metal. 
Tills can be prevented by the avoidance of 
unnecessarily high temperatures when ignit¬ 
ing precipitates, etc., in the crucibles. The 


pervious to hydrogen and hydrocarbons; 
makos the accompli eh meat of the reduction 
process much easier Hence, fn heating 
platinum crucibles in evens, It is of prime 
importance to see that the atmosphere in the 
same does not possess a reducing character 
For the same reason it Is very bad to use 
acetylene for beating the crucibles at tha 
Ufe of the same is very greatly reduced by 
auch practice The ashing of organic sub¬ 
stances should always be carried out at 
a temperature that ia as low aa possible. 
IgnltUm of the mass at the temperature of 
the flame of the blast lamp or in the oven 
should not taka place until all the carbon* 
accous matter has been burnt off. Fused 
I alkalies alkali carbonates in the presence of 
sulfur, likewise cyanide of potassium attack 
the plailuutn crucibles very strongly at ele¬ 
vated temperatures For farther details see 
Chemikcr Zeitung, 1028. 

Waterproof Paper and Hoard.—A proe* 

css ha* been patented for the manufacture of 
a water resistant paper or board, in which 
the paper is impregnated with a mixture of 
a wax soap, such m potassium or sodium 
creolata, with a binding medium such aa 
glue or casein alkali and formaldehyde, and 
a filling substance auch a* barium sulfate, 
calcium carbonate or precipitated aluminum 
hydroxide Colored fillers such a* metallic 
compound of aniline color* may be used. 
After drying the surface is rubbed down 
and smoothed by calendering and the pores 
are closed in this manner To produce a 
good insulator, the material la soaked in lin¬ 
seed oil train oil, paraffine or other oU or 
fut before smoothing \ harder product is 
obtained by uniting two or more layers of 
paper with iron resinate or other ladlke 
substance mixed with a little oil, and im¬ 
pregnating and finishing the product as 
above described —The "World/$ Paper Trade 
Review 

Patent Litigation, Its Causes and Re¬ 
sults.—The causes of patent litigation 
most frequently lie In defects in the patent 
itself It should define the Invention dearly 
and not too broadly This will be done if 
in the case of chemical and metallurgical in 
volitions the patent chemist is given free 
hand in the preparation of the claim and the 
sporiftcation Competent examiners in the 
patent office are most essential. Courts 
should have technical advisers. Two in 
stance* of hardships worked by dodsions 
in putent litigation are given in *ome 
detail In one case, a patent for a thing 
really novel, but too broadly claimed, was 
declared Invalid In another a patent Um 
ited in its language but covering a novel 
and valuable discovery was at first declared 
Ini slid and not infringed and on appeal was 
sustained but ruled by thp majority of the 
court as not having been infringed ,—From a 
paper read before the Milwaukee meeting of 
the American Chemical Society 

Tensile Properties of Cotton Yanu— 
An investigation wax carried oat to deter* 
mine the effect of important variable*, such 
as moisture content, temperature prolonged 
heating and lubrication on tha tonsil* prop¬ 
erties of cotton yam Two distinct varieties 
of cotton were studied, using an apparatus 
which permitted ot doe© temperature and 
humidity control. It was found that up to 
about 12 per cent moisture, the tensile 
strength U Increased, but beyond this even 
soaking in liquid water produces no further 
increase in strength. Increase in tempera¬ 
ture from 20 to 140 degrees caused a de¬ 
crease in tensile strength In the cate of dry 
yarn of about 40 per emit At any given tem¬ 
perature and humidity, the tensile value of 
practically a resultant of die two affects 
alone. Baking the yarn at 110 decrees centi¬ 
grade for eight days earned only a sttgfae 
decrease in the strength, but at 140 degree* 
centigrade the rate of decrees* van rapid. 
Solvent extraction of the yarn thus removing 
tha natural fata and waxes, caused an fattaaee 
in the tensile strength ot approximately 90 per 
cent, trfalle the addition of castor off to oil 


compounds of platinum with carbon, silicon, I 

boron, phosphoric add, etiL, are formed by I__ 

tike reduction of the salt which com m e n ces (tike orlgJah 
a* ■ comparatively high temperature. TU [icaaJbse 
fket, that platinum at that temperature if 


reduced its tensile _^ 

but not down to the vahn* of 
yarm—Paper read N#or* MU' 
of ike X si srioe a Ch sm fos f 
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Our Psychic Investigation 
Advances 

(Continued frcm patffl 115) 
phenomena of any description whatever 

There remaina the Halm that thiH failure 
wo* due to bud peychir conditions Dr 
Vecchio catalogued t^*o mieh —the Ion*, turn 
occupied in the tying und the ai/< ami 
character of the audience If thin sluing 
wore an isolated one, these claim* would 
both deserve the most Mrioua attention Hut 
thu tying consumed more tlinu un hour on 
both previous sittings and only u little more 
than an hour and a half on thin orw Nino 
was not vfsibly sffteted by the ndditiouul 
delay, which seemed intnimlcally not of such 
vital importance as to moke the diffimicc 
between the results of th« first two gifting 
nnd tills ono As for the midienee much 
the same thing may be mild There were 
more than 20 people prespnt* but there were 
only two or three moro than on both pro 
\ious occasions There were some pr« *ont 
who certainly made no contribution to the 
[fflvchlc atmosphere ami some who might 
hnve been charged with un unfavorubh ef 
feet but the same was true in practically 
the same measure on both evening* win n 
we got results. 

I write this part of my narrative before 
the sitting of tho 21at, to expedite matters 
with the printer For that sitting wt plan 
testa which may well settle tin thing hevond 
reasonable doubt But regurdhsH of this 
Issue or of the nature of our sub com 
mittep’s report we plan to gi\< Nino a f< w 
sittings in Jannary before a very carefully 
selected and carefully limited group just 
to see what happens At such sittings tin re 
will be no question regarding ttu suitability 
of anybody present As to the tim< spent in 
tying that is something else If the tying ih 
simply a bluff or a mean In gloss con mom 
wr mn get it over with in a few minuh s 
but if It is to b» taken m rl«mnlv as a cluck 
against tho normal use of the medium s 
hands and arms and feet and te< th it must 
obviously consume enough time to giu a 
thoughtless partisan what ho regards as 
ground for protest 

At this point I may vvell interpoluti somt 
general remark* bas^i on tin three mtlirigK 
so far diwribed Neither Nino nor anj of 
his controls is aupjmsed to sm ak any bug 
link or to understand any Nino limiwlf 
when undergoing Dr Block s pavclm phvsicul 
examination could not tnki the nimplest 
command without Dr Vecchio’s translation 
Eusapia had no better control of our Inn 
gunge In tin face of thiH hi got quiti 
often a simple sentence In English from tin 
eabinet—“Oh, yis” ‘Wait hve minntis 
and tho like Even more frequenth thire 
were indications that Ibighsh was under 
stood Thn» when the wlilatR whs blown 
far tho first time, I expressed mild concern 
lost tho police respond to the blast and 
Palladlno (spanking in her own tongue) re 
joined that if they did she would chase 
them off Many medium* to be sure di 
liver messages in tongui s that are strnngi 
to tMcm, but in such easts flu foreign Inn 
gnage U always that which is native to th< 
control of the moment What wi got from 
Nino was speech of nhirb neithi r he nor 
his control was capahh and understanding 
of something that neither of them In sup 
posed to understand— a very vital dlfftrenei 

Even more suggestive was an incident of 
the second sitting Wo were displaying r<st 
lessness over the extreme prolongation of 
the dead cml of the seince, and in this eon 
neotiou Palladino informed us thut it wan 
10.54 Inquiry ahowod thut it was r*alh 
1048 The slight error might have been for 
given and the item accepted as significant— 
had it not been for the fact that at 10 45 
Mr Lehmann had consulted his watih and 
announced the time, quite audibly 

Incidentally, there were at lenat three sup 
porters of the medium present, aud all of 
them would have ignored this very pcrtimut 
fact had they been permitted to do so A»hb 
from the obvious face value of the incident 
this willingness teemed to cast grave doubt* 
upon the accounts of the things that Nino 
does in Informal sittings with his friends 
there seems no reason to credit his cirrh 
with more accurate observation in our ub- 
eence than In our presence. This is not at 
ail extraneous to the question of Ninos me 
dlumahip, as at first glance it might appenr 
to be n>r with these very people, and them 
alone, originates the augfcaetion that Nino ts 
a medium. 

Daring the second sitting there occurred 
i violent blest on the trumpet My score 
tary* in sawing the gloves on the medium 
(Omtitmtd on gags MD 



T liL fust pig iron made entirely from materials 
produced within 100 miles of St Louis was 
turned out in quantity on July 21, 1923 Con¬ 
verted into steel ingots and plates, this St Louis 
product is now being used by plants in the St Louis 
industrial district at an enormous saving in transpor¬ 
tation over Northtrn ores 

Ore fiom Tron Mountain, metallurgical coke from 
Illinois coal, Missonii limestone, are used in making 
this 100% product of the St Louis district Iron 
Mountain has ‘ come back” and is making St Louis 
the nation’s newest great steel center. 


Hidden Riches Revealed 

Millions of tons of ore lay hidden m Iron Moun¬ 
tain since mining was abandoned there years ago 
Pioneer non nun who transported ore with ox teams 
over plank roads to the Mississippi River thought the 
ore \tin had run out Recent excavations have un¬ 
covered the secret of this mountain of 60% metallic 
iron 

St I ouis recently solved the coke problem by 
carbonizing Illinois coal with the marvelous Roberts’ 
oven Revealing the hidden riches of Iron Mountain 
was the last link of the economical manufacture of 
steel from materials wholly within the St Louis 
district 

It is worth your while to investigate conditions 
in St Louis Let us help you solve your problems 


bt Louts is a good city to 
live tn,uork in and play tn 


Send for one or both of these illus¬ 
trated booklets, “Industrial St Louis** 
or 1 St Louis — The Home City " 



SHOWS QIANBIRof COMMERCE 

St. louts, U.S.A. 
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“What a whale 
of a difference 
just a few cents 
make” < 



<lAU the difference 

between just an ordinary 
cigarette and the most skillful 
blend in cigarette history. 

FATIMA 

—a mild cigarette 


RADIO 

FOR 

EVERYBODY 


Austin C Lescarboura, Managing 
Editor of Scientific American, has 
written this book on Radio to give 
in understandable form the fascinat 
ing aide of Radio while explaining 
its basic principles 

You can take this book to the fire 
place, and read and understand tha 
very start of Radio Broadcasting and 
receptions, the experiments and final 
construction of the magic machinery 
of it a)L And you can take its 
pages to the work bench as your 
guide in hookups, additional Im¬ 
provements, etc 

Avoids technical parlance, goes 
straight to the heart of Radio and 
gives you a working knowledge 
Revised, and in 8th edition, $1 50, 
postpaid $1 60 


MY 

PSYCHIC 

ADVENTURES 


Has a “spirit control'* ever talked 
to you without cessation for two 
Hours? Have you ever seen your 
self in a psychic photograph sur 
rounded by “spirits'*? Have you 
ever had an “spport’* brought in 
from outside barred doors and 
windows? 

I Malcolm Bird, Associate Editor 
of Scientific American, as guest of 
Sir A Conan Doyle m England, re 
cently, was privileged to play Sher¬ 
lock Holmes at private seances in 
London, Berlin and Munich; and has 
here set down his experiences in a 
book that is both thrilling reading 
and a scientific treatment of the 
psychic science 

What does it ell prove? The seances 
and scientific tests lead tha author 
to some very interesting conclusions 
backed by scientific proofs 302 
pages, price $1 50, postpaid $1 65 


Scientific American book* are dependable, 
lucid and interesting as the magazine itself. 
Read books that instruct while they entertain. 

ScilwicAmericay 


Our Psychic Investigation 
Advances 

(Continued from page 133 ) 
had bran nearly asphyxiated by the garlic on 
Ms breath The trumpet voice, otherwise 
inarticulate, curried the same message, three 
mole sitters In its path and fairly close were 
fairly bowled over It seems unnecessary to 
inqnlri whether this were celestial garlic on 
Pailadinn's hreath Nor is this mutter a 
trivial one The trumpet voice is supposed 
to be independent, and any evidence that it 
comes from the medium’s throat is distinctly 
pertinent. 

At one sitting we secretly introduced an 
Italian interpreter, who verified without re 
servo mv impressions that in Ur Vecchio s 
runveranHon with Bullmllno thero was noth 
mg which hi fulled to translate 

Only two nr three times did the voice 
uttenipt anything evidential Most of what 
was trkd in this direction rciolvml about 
Ur Ourringtun s previous association with 
the control she express*d pleasure at meet 
ing him again, remarked that sin was now 
doing htnolf what the spirits used to do for 
hir * tr but there wus nothing which 
Veccluo would not certainly know and 
through him piesnmablv Nino During one 
sitting win mmirked thut Dr Carrington 
whs not present It required more effort to 
assure one’s self that Nino did not know 
this than to get the same assurance with 
regnrd to any other of the control's state 
ments 

Some acquaintance with psychic literature 
was indicated whui the control asked (on 
the first evening) whither Dr Prince were 
there, uud promis'd that next time Katie 
King would visit us 

Individuul experiences had with Nino by 
Dr Prince Dr < arrlngton and myself hod 
led to tiie rather definite suggestion that his 
trance was genuine ho that even if the 
manifcKtntions were demonstrated to bo cngl 
neeml through normal iiml of his hands and 
feet and mouth there would he an interest 
ing ((Mention as to wlnther they were in any 
souse Mubjutlvtlv imvchic As far ns our 
award is concerned we should not have to 
discuss this fpiestion but ns a matter of 
scientific inti rest we should want to discus* 
it From the first thertfort we made 
even effort to collect data regarding the 
pretisc riiunuttr of the trance and it was 
largely for this purpose that we enlisted Dr 
Block s uid 

Dr Bloek examined Nino with the utmost 
care before tlir first sitting lie found him 
of deeidedb lijstincal type and extremely 
siiggestibU \\ ith Nino’s eyes fixed upon 
the point of Dr Block h nose a fountain 
pen was held in various positions in front 
of, beside nml lx hind his fact His answer 
to the question whither lie could see it or 
not was almost entirely a matter of sugges 
tion, there wns no difficulty at nil in getting 
him to insist that In could see it when he 
obviously eonldn t or tlmt he couldn’t when 
he obviously could Similarly when pins 
were stink Into his (ulvcs he failed to feel 
any pain when told that he didn’t and folt it 
when told thnt he did Dr Block was quite 
certain that he could 111 mm if hypnotise Nino 
with tbi utmost ease if only they had a 
common basis of language in which ho might 
address Mm 

On the basis of this© observations, Dr 
Blocks opinion ufUr the first sitting was 
that Nino was in a self hypnotic condition 
of submerge d ptrsonnlitj throughout the se 
unee This is anotlur way of saying that 
his trimoo was genuine It would mean in 
simple terms that Nino Is thoroughly sold 
with the idea that when hi Is tied up put in 
the cabinet and h ft alone tin re In tht dark, 
ho goes into a trance- so sold that given 
these conditions ht promptly hypnotise* 
himwlf into a trnnee stnte Tie would carry 
nndir with him knowledge that in the trnnee 
statp he hceotms Pulladlno with occasional 
lapses Into the identity of his brother or his 
mother ulso that he Is expected to do wbnt 
he <un with the physical apparatus pro 
vldod Tluse suggestions he would apply In 
his stnto of albred consciousness and In 
addition any request which Dr Vecchio 
might make during the scane© would be ac¬ 
cepted ns a further suggestion, and met if it 
were physically possible to meet it Nino's 
convulsive action after being picked off the 
floor at the end of this first sitting was 
regarded as decidedly evidential of the gen 
u in ones* of hi* trance 

At the end of the series Dr Block was 
Inclined to modify his opinion He was still 
convinced that Nino was In genuine self* 
hypnotic trance at the end of the seance, 
but pointed out that we had no evidence at 


all of a trance condition dnriay the seance. 
Dr Block applied the usual tort of pro¬ 
jecting the beam from a flashlight into the 
eye of the putlent, holding the lids open 
for the purpose. This was done In the 
presence of Drs, Power* and 8teams, and 
after Dr Vecchio bad begun to bring Nino 
out of the trance Dr Block was more 
favorably disposed toward the result than 
the other physicians. Drs Powers and 
Stearns objected that the eyeball was not 
entirely motionless, aa it should have been 
to make the teat an unqualified aucceou Dr 
Block urged that under the circumstances, 
this should not be expected , that It was auf 
flclently rigid to demonstrate the good faith 
of the trance. The pupil was conceded by 
all to have made fib adjustment to the bright 
light thrown upon it 

Drs Powors and Steams agreed that the 
medium was a hysteric, and even mentioned 
dementin prnecox. In testing out his pbysi 
cal development, Dr Powers a huge person 
built like Conan Doyla and certainly weigh¬ 
ing mil over 200 pounds, bore his entire 
weight upon the horisontally extended arms 
of the medium and was still unable to break 
them down or betid thim appreciably Nino's 
chest development Is extreme also Hnudlni 
was very much impressed with his build and 
said that Nino hnd a better physical equip¬ 
ment for escape tricks than he himself 

Nino often sits, scaled Inside n cheese 
cloth bag Ms hands and arms being fixed 
before he goes In, and the roping to the chair 
being done outside the bag At Dr Vecchio s 
suggestion wo hud planned such a bag for 
our final sitting and in this connection we 
had prepared several very effoctive tests 
Nino never asserts himself in any way—in 
deed, In the event of hi* winning our $2600 
Dr \ eechio takes it for granted that ho 
himself will get the money and keep it 
Accordingly when Dr Vecchio telephoned 
thnt Nino refused to rit in the bug I hnd 
difficulty in believing thnt the refusal came 
from Nino But thore it was, leaving us 
with five hours In Which to revise our pro¬ 
gram 

It developed that. Dr Vecchio wanted to 
bring Nino s accustomed gloves and costume, 
and tie him himself He wanted the chair 
fastened down again, and to save time he 
asked that we do this In advance It was 
thus made possible for the first time, to in 
stall electric contacts under the chair with 
the otiHiirauci thnt they would remain oper 
utlve W e decided to proceed on this basis 
plus scrupulous scrutiny of the bonds before 
and ufter 

Dr Vecchio s work was in some respects 
good, in others poor Ovor the usual under 
garment Nino wore a bathing jersey snd 
long loose trousers of the same stretchable 
mutcrial Tin Jersey was low and loose In 
the ne<k but being sleeveless it forced the 
sewing of the gloves to tbo undershirt sleeves 

The gloves were canvas—easier to get out 
of than wool and more likely to retain their 
form while empty but giving loss freedom 
if they staved in place 3110 arms were 
bound together Ht one point only where the 
wrists ov« Hupped here a wire pussod around 
six or eight times, And was supplemented by 
a strip of eloth Both were tight, but left 
tlie arms ah free as those of a pair of sols 
sors with their single touring point. On the 
other hand, the whole assembly, In the event 
of complete escape by both nrms would to 
less rigid while awaiting their return than 
onp involving coat sleeves and n wider dU 
tribution of wire On this rock Nino split 

Ninos ankles were now tightly strapped 
together and secured with a padlock—ex 
©client as far as it went but leaving him 
still to be fastened to the chair In doing 
i this, the ropes were used In excessively long 
[ pieces, which w ere pussod and re pa used 
about medium nml ohnlr and (hair and 
rnedinm, with effective knots only at the 
very ends. Ivon without playing off of 
slHck there was considerable freedom of roo 
tion for tht arras assembly «nd the chest 

l take it that Dr Vecchio Is quite honest 
in so underestimating the necessity for im 
mobility of Nino’s Imprisoned arms, und of 
his chest and shoulders. 1 am not so sure 
that it was with good Intent that he tried 
u» get Dr Prince and me to give a blanket 
endorsement of tto tying We both felt 
that Nino could get his hands free only by 
breaking something but that ho had an 
alarming degree of movement without getting 
them free. We insisted that we could en 
dorse the tying only after seeing what It 
looked like at the end, and this Dr Vecchio 
accepted with rather bod grace. 

The seance was slower than usual, SO min 
utes elapsing before the first raps. The In 
tort si between the raps and the active phase 
(ConMnaterf on pape i38) 
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Lafayette Bird. at Firat St 

CW* t» DetrolFi bmM caraer 


400 PLEASANT ROOMS 

A leader among Detroit's finest hotels. 
Port Shelby is the choice of travelers 
who know the an usual comforts and 
conveniences enjoyed by our guests. 
Rates are notable for considerate moder¬ 
ation Servidor Service. 

Convenient to rail and water terminals. 
M. C. Depot cars stop close by 

Tht hold that made Detroit 
famous for hospitality 

& H La men nr J«. Sant R. Ftrmu 
Secretary I reaeurer Manager 



(Bermuda Oof t'M Ofletal Contra* S imxme re) 

BERMUDA— 

Playground of Eternal Springtimo 

{A v+rmt* Ytsrlf T*m**r*tura of TCP) 

Ody B Days from New York 

j^^SaQbp Twice Weekly 

From New York. Wed 
and Sat 

Land ilia pamengrre directly 
at Hamilton Dock avoiding 
delay and inconvenience of 
transfer by tender Tit ket* 
good oo either Steamer in 
aurin^ unequalled etpren 



Oil burning 


wplce via Palatial 
Steamer* 

S. S. “FORT VICTORIA” & 
S. S. “FORT ST. GEORGE” 

Ewh U 000 Ton* DiepUrenent 

No PMNpovt^ iportT^m Ho ** U 

Driving etc. 

ST GEORGE HOTEL. St-Oeersea. 

Plneat CuWne i 
Magnificent 

West Indies Cruleoe 

DeUshtfnl cruiaw to the Oetn* of the Carib¬ 
bean Sea. Sailing every H days. 

em - 

FURNESS BERMUDA LINE 

14 WUtotett St, N«w Y*rk 

tt Aar M VmHm A*mI 


ind Service Tcnnta, Oolf 
Tiled Swimming Pool 


Scientific American Digest 

(Continued from page 131) 
efficiently drilling ia done by electric drills 
hauling is simplified and trips can tie echotl 
nlod more definitely and haulag* rimtu re 
duced leas timber is owmI roof fulla Iora 
readily because of speed of progress and In 
longwnll work less working room is re 
qulred conccntrutlon of workings prmines s 
large tonnage in small iiroiw nmp< ctmn nnd 
supen Islou being more effective bcnium of 
the smaller ureu kept active cost of trm k 
oquipmmt and maintenance is reduced by 
having fewer rooms or if longwall is pro\ ldini 
by having )io room* whutowr cost of drain 
ngo is reduced by tin smaller active area 
cost of ventilation is Jowl red for similar 
rtiutons rant of plant rouHlriu tlon p* r ton 
mid maintenance is reduced by rcuson of the 
larger production p* r man wmm of coul If 
, lesseneil bv larger recovery safety—the most 
[ imiiortnnt factor in inimrtg—is increas'd 
I In the New Kroskopf Method of 
Blaating. by which a 30 to 40 per cent 
saving In explosives is mink and ns ninth on 
50 per cent more lump coal pirnlucml, a long 
p retail re chamber is fnrnnd bv the expnn 
sion of the gams after tho detunution of tho 
exploilvos This risiilt is attuimsl hi tin 
ute of a fiuc grained rotk dust for Rt'mining 
The dust is compressed by tho < \plosion and 
dose* tbi Imre hole so tight Unit u pupor 
sack placed directly ill front of tin hole is 
not broken by tho shot This haig prenauro 
chamber provides the most favornbie shear 
ing lines and nmnequentlv makes it possihii 
to use a minimum of explosives— Lj.ploxucs 
Itinffr, 1 7 pp 181-84 

General 

The EconomicH of Trans Atlantic 
Liners of Various Lengths forms the 
subject of an uiuiIvhik which leads to tin 
conclusion that for tht greatest return on 
investment today the (MX) foot Hhip ih rb< 
logical choice a vpmkoI of this length filing 
about seven per cent |Kr annum return 
on invistment If n n turn on investment Of 
about 3 per cr lit would In sufficient uTi 
owner would In justified hi designing hmld 
iug and opt rating a \ewnl of 700 foot length 
The construction and opi ration of any vessel 
having a length exceeding this cannot be 
justified from an American private owners 
point of view under existing conditions 
There are very few trips In the veur when 
the 900 or 1000-foot ship will approach ca 
paclty In passeugcr 'nrning performances 
and during the rest of the year these vessels 
will not earn unv more passengers than 
Bay, the GOO or 700 footers It may there 
fore be suid that world conditions will have 
to Improve very materially before the 1000 
footer is an economic probability for illbtr 
a Europcuu or Anurkun company iilthou h 
less ho for tile Kuropeun ~V«rinc b na anti 
Skipping Igc *P 13 pp 759-63 

The All-metal Hull for Flying Boats 
is nntui pitted as a standard future disu.n 
according t*> n writer lu Metal fnduntry 
The problem of duralumin aircraft construe* 
tiun had been uppronehed in varimin wnvs 
by different Fiiropeun and American <*on 
atructors with more or less success It 
seemed to fclm engineers after studying tin 
situation that tho mistake most gciifrullv 
made was that of using too thin imtn! >» I 
the machines deigned with this thin metal 
were always compnrntivelv henv v I jkui 
further analysing tho situation It was dr 
tided that the reason for this was the fait 
that the akin or plating was used for covir 
ing ouly and in most caaca whs not em 
ployed us a strength member It was do 
termlnod in the neromorinc hull construe 
tion to use a thick enough skin so tlint it 
would not be eufdly damaged nnd to innkc 
this akin take the londs impowMl upon the 
structure, the Interior bracing nr frames and 
longitudinals being used as stiffening inem 
bora ouly to carry the londs to the skin 
Accordingly in the hull pmp< r it was de 
dded not to use any metal thinner thnn 040 
To the surprise of nil concerned if whs du? 
covered that the assembled figures tudienud 
a structural weight lighter by 100 jioiiDds 
than the weight of a similar wooden hull 
Tha problem of water tightness was over 
come by the use of canton flannel and as 
pbsltum interposed between the thicknesses 
of metal There seems to be little question 
but that this alloy flying boat hull construc¬ 
tion is here to stay and it is only a matter 
of time before all nirersft will be built of 
metal as is the railroad equipment of today 
and that this metal aircraft will be ns far 
superior to the old type wooden planes as 
the new steel Pullman coach is superior to 
tho old wooden passenger car — The Metal 
/«<L, 21 12, pp 471^73. 



What Is It Worth 
To You 

TO KNOW? 

Many times a da> you fact situ¬ 
ations that compel you to draw 
upon your reserve of knowledge 
It may be in the office or among 
business associates, it may be at 
the club or in a social gathering 
It may be in any of the activities 
that make up every-day life 
What is it worth to you in influ¬ 
ence and leadership, in dollars 
and cents,Xo meet these demands 
without hesitation? What is it 
worth to you to be the man who 
knows and win the admiration 
of your friends, the respect and 
tonfiduHC of your associates? 
Your mill ess and satisfaction in 

life rest so lirgrly upon youi reserve of 
knowledge that you must in your own 
interests have readily available such in 
infallible source of knowledge as THE 


NEW INTERNATIONAL 
I ENCYCLOPAEDIA 

The powers summoned by Aladdin's lamp were 
puny compired with the power of knowledge 
ivulahle here I he magic carpet could not 
carry >ou to so many wonderful lands I he 
w isdom of Solomon encompassed but an insig 
mficant part of the knowledge stored up here 
For m the twenty tour volumes of this work 
five hundred hrillnnt scholars have recorded 
all that the world his ever thought ot done— 
nil the knowledge gained since the beginning 
of time 

America's Great Question-Answerer 

This is preeminently America’s reference work, edited by Americans for 
Amcricnns impted ns the standard authority in over ten thousand Amer- 
icnn schools md librnrics, in dmlv usi m government departments and 
courts of Inw Surely a work from which you can draw the mental power 
that w ins success 

May We Send You 
Tht$ /nfereitfng Booklet ? 

“THE MAN WHO KNOWS” 

it n a profundi illu^tratrd little l>ook containing hrief but 
Mgruficant stones of three of histnrv s greatest chancier*, and, 
in addition A Little Store About Vou It is an illuminating 
book which >ou will thorotighiv enjoy ami from which vou may 
get a suggestion of real viluc in >oiir orrer There in as well 
full information about The New International Fncjclopacdifl, 
how thin great work has hpen developed and wliat its actual, 
everv dav value will he to vou I hr coupon brings the booklet 
with our compliments—no cost or obligation whatever 

DODD, MEAD & COMPANY, 443 Fourth Avenue, NEW YORK 


DODD MkAD 4(0 
441 Fourth Ave York N Y 

Send me without c*)*t or ubllaattim a copy of * The Mw Who Knowi/* and full Information about 
The New Intematiunal Fnpyclopiedfa ' 

<8. A *B4> 

I % 

City aim! St* re 

Oeeup*tUm .. , 


Street Addrrnn 












136 


SCIENTIFIC AMERICAN 


Fbbboaky, 1904 




^ Writ* u* 
a post card 


and we will send you free this 52 page 
catalogue of radio sets and parts It also 
contains explanation of radio terms* 


map and list of broadcasting stations 
and much radio information, including 


an explanation of successful hook upa 


and circuits 


You will be amazed at the low prices 
Ward's quote “A complete tube set 
having a range of 500 miles and more, 
including tubes, head set, batteries, and 
antenna equipment, as low as $23 50 ” 

This catalogue contains everything for the expert and amateur Complete 
sets and every improved part for building sets, all the moat up-to-date de 
vices—at the lowest possible prices 

Headquarters for Radio 

Montgomery Ward fls Co is headquarters for Radio, selling everything direct 
by mail without the usual “Radio-profits ” Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third Everything 
•old under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied Wnte today for your copy of this complete 52 page Radio Book 
Writ# ts snr hsius OMmt jrso. A«wi D«pt 4~Jt 
CfcWstg® Kansas Ot| H Pan! Portland* Ora. ft WsrH 

MontgomeiyWard & G>. 

■Thr Oldest M ail Order Homea1bdaytiieHo»t ftogrra i v» a 



RADIO TUBES 

The Superior Tube 
for Radio Receiving Sets 



Cunningham 
Radio Tubes 

P-101A—5 Volts 1 4 Ampere 


r 299—8 Volts 0« iimp Dry 
Battery Det and Amp IS 60 
C 300- f Volts Gas Content 
Detector , |6 00 

C-U 11 Volta IS Jimp Dry 
Battery Met and Amp Spa- 
rial Bnae SO 60 

C 12- similar to C-U with 
Kiandard base $8 60 


PATENT NOTICE 

C aaanw ham tubes are tot ere/ifo 
patents di/ed tn-o* tr>tf 
t-tg-OM and ethers issue i i*d 
pending Licensed ft* i mutt nr 
experimented end entertainment 
use in rndm eemmunuatum Any 
ether use will be an infringement 


/Cunningham Radio Tube 
Type C-299 is a Detector 
and Amplifier of the high vacuum 
type, designed especially for dry 
battery filament current supply 
The special filament in this tube 
draws a current so low that as 
many as four tubes may be read¬ 
ily operated from a single set of 
three standard No 6 ary cells 
The ideal tube to use in your set 

The care and efrraiien pfpadk model ef Recehb 
mr Tube u fully explained in eur new bo-page 
A ndte / nbe AijVi Seek CePtes mat be ebtasned 
b sending ten cents ie eur San Francisce gfice 

Horn# Oft cat 182 Second Stmt 
San Francisco, Calif 

154 W LskiStrstt M Church Strsat 

Chicago IU NewYotkOty NY 


Radio Notes 

A Review and Commentary on the Progress in This Branch of 
Rapid Communication 


A Low-Priced Load-Speaker—$10 list 

—has lately boon plural on the market by 
the manufacturer of well kuown hood ’phones. 
This loud speaker Is of neat construction and 
la said to have a dear, resonant, mellow and 
realistic tone Requiring little more power 
than the usual bond set, this loud-speaker 
can be uaed with the usual receiving set and 
two-stage amplifier 

Long-Distance Reception with Crystal 
Detector ts reported by Frank Heinning. 
radio officer of the steamship "Californian 
With a galena crystal detoctor, Mr Beinfiing 
Intercepted the NAA station at distances of 
from 8500 to 4100 miles Confirmation of 
these results has been had from the Bureau 
of Navigation With a Telefunken type 
E-260 single-bulb set, Mr Heinfllng copied 
the German station FOZ at a distance of 
5500 miles and also received music broad 
ousted from WOO of Davenport, la. in the 
Pacific tome 2500 miles away This receiv¬ 
ing set makes use of an arrangement which 
docs away with the filament and "B" bat¬ 
teries. 

Many So-Called “Bootleg" tubes are 
now appearing on tlio market and arc being 
offered at lowi r prices than the standard 
tubes. Furth* rinnre, in general uppuarance 
those tubos rest mblo quite closely the stun 
dard tubes, and are said to have the same 
operating characteristics It would seem that 
the independent tube manufacturers, despite 
claims to the contrary, could not produce 
tubes of the thonuted filament typo, with 
extremely low current consumption charac 
tcristica, because of the inherent difficulty of 
making the signal filament. Reports from 
users of independent tubes are generally to 
the effect that these tubes are not as satis 
factory as the standard tubes 

The Myers Tubes—those characteristic 
tubular vacuum tubes with red and black 
ends, fitting into dips nftcr the fashion of 
the usual cartridge fuse—arc now being made 
in Montreal, ( Hniida, and uray be obtained 
from some dealers or by mull These tubes 
have long been known for tboir high effi 
ciency, especially for audio frequency am 
pJification and radio frequency work. At 
present the Myers tubes are being made 
In two types the dry battery tube 2 Vj volts 
and one-quarter ampere and the universal 
tube which operates on either three dry cells 
or storage battery The tubes are now 
coated with silver instead of being furnished 
with dear gloss as in the past 

Run-Down “B” Batteries are often the 
cause of unsutUCaetory results with a re¬ 
ceiving sot. The best manner to test out 
"B" batteries is by means of a voltmeter 
with a rending of 25 volts for tasting out 
volt units, and a reading up to 50 volts 
for testing out 45 volt units. Electrical in 
strumont manufacturers have not been slow 
to realize the need of Inexpensive voltmeters 
for this purpose, with the result that such 
meters may now be purchased for as little as 
$2.50 One manufacturer has developed a 
special meter which may be placed in the 
usual peep-hole of the radio panel, and which 
senes to gi\e the "B' battery voltage or the 
current consumption of the filaments 

Capacity Shields hare been widely used 
In the post for eliminating or reducing the 
troublesome capacity effect in regenerative 
circuits. It Is now claimed that capacity 
shields should not be employed, in that they 
decrease signal strength and broaden the 
tuning Instead, the builder of a radio set 
should see that all Instruments in the tun* 
ing assembly such as coils, con den sera, vari¬ 
ometers, variocouplers and so on have the 
side next the panel and the shaft side eon 
nfccted with the grounded side of the grid 
battery circuit Audio-frequency transformer 
cores sometimes need to be grounded Manu¬ 
facturers of regenerative sets generally do 
away with shields by placing the iuductiineo 
units some distance away from the panel, 
and using insulator couplings between the 
dials and the Instrument*. 

Directed Radio Waves for broadcasting 
are predicted by Marconi himself. As the 
result of numerons experiments with directed 
radio wares. Marconi has come to the con 
duskm that this method of communication la 


not only highly practicable, hut that It must 
bring about far greater efficiency In eol 
laboration with G 8 Franklin, tbs great 
Inventor rocently commnnlcutod over a dis¬ 
tance of 2250 nautical miles with consider 
ably leu expenditure of electrical energy 
than la generally need. Marconi has been 
led to believe through Ms recent success es 
la directed radio, that owners of crystal 
seta In the United States will soon be en¬ 
abled to receive messages broadcast from 
London, because all the radio energy wiB be 
sent out in one direction thus intsnsifjing 
the signals in receivers lying within that 
beam. 

Short-Wave Relay Sot—Again the 
General Electric Company has scored a 
marked advance in radio broadcasting, thii 
time in the form of a short-wave relay set 
which may be transported to the scene of 
church services, banquets, dramatic perform 
ances, and mo on instead of depending on 
a telephone or telegraph line betwoen the 
scene of activities and the transmitter of the 
broadcasting station, the present set trona 
mita the radio program to the broadcasting 
station, where it is picked up, amplified, 
and turned over to the usual transmitter to 
be broadcasted to radio listeners. The abort 
wave relay act broadcasts on such a low 
wave length that it cannot be Intercepted 
with the usual receiving set It is said that 
this rebroadcasting arrangement does not 
affect the quality of speech or music and 
that listeners have been nnable to detect 
the use of the short wave relay set in place 
of the nsual wire link 

A New Type of “B” Battery developed 
by the englnoers of tho Burgees Battery 
Company marks a distinct innovation in such 
butteries This battery has dimensions and 
weight which coincide exactly with the 
standard No 6 dry cell commonly used for 
filament current The new battery Is a 22 ^ 
volt "B M buttery It is 6 Inches high, with 
a base 2 Vi inches square. The terminal 
connections are brans binding posts at tho 
top By on ingenious method of construction 
the fifteen cells, individually insulated, an 
placed in a vertical position in two Inner 
compartments These compartments are ar¬ 
ranged one above the other, and the whole 
is enclosed In a non metallic, non inductive 
waterproof container The electrical capacity 
of the battery at two mtlli-ampcre# is about 
500 hours, which places It In the group of 
so-eslled medium-deed “B" batteries. 

| The Importance of Good Insulation is 
not fully realised even at this late date 
Manufacturers of inferior apparatus and set* 
still make use of wood as a support for in 
struments and terminals. They even go so 
far as to give a wood pane] or base a coating 
of nice black paint, so oa to convey the op¬ 
tical illusion of good insulation However 
radio-frequency currents are not dooelved 
by black point and, if anything, such saint 
causes greater leakage than ever Receiving 
sets should be insulated with the greatest 
care. Only bakclite or similar material, ti 
well as bard rubber, should be used for 
panels and for terminal blocks or strips. The 
an ten ns circuit, too, should b« carefully in 
sulated. It is surprising how elusive radio 
frequency currents can be Even Insulated 
wire will not keep radio current in place, so 
that glass, porcelain or composition insula 
tors should be freely employed. Otherwise, 
a marked decrease in efficiency is found to 
take place, especially in damp weather 

The Neutrodyne Receiver is steadily 
growing in popularity, because of its selec¬ 
tivity, Its far-reaching scope, and Its utmost 
simplicity The usual neutrodyne set has 
two stages of radio-frequency, a detector, and 
one or two stages of audio-frequency am pit 
flea ti on, making a total of four or five tubes. 
Only three controls are used, two of which 
do moat of the work while the third clarifies 
and strengthens the signals. In the oorrectiy 
constructed neutrodyne receiver, there U too 
distracting whistle or distortion The re¬ 
markable feature of the neutrodyne receiver 
Is that the same stations will com* day 
after day with the asms adjustment* of the 
three dials, se that tbs user merely has to 
<fc*rt the various Stations according te the 
renting* of the three dials, and from that 
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tim? on the itittaif fin btf toned hi by 
simply vetting the dial* to the chart Ham- 
beta. As tor selectivity, the nentrodyue, 
operating fat a ooniwrted radio section rock 
aa New York City, readily tune* oat nearby 
station* to pick np long-diaUnoe station*. 
When it cornea to distance, a properly con¬ 
structed nentrodyno receiver in New York 
City Will pick up the Pacific Ooavt broad 
easting station* at night as a fairly render 
performance. 

Furniture Radio, to called, is becoming 
more and more popular Virtually all the 
leadint radio manufacturers are now turn 
in* out radio aeta made In the form of at 
tractive furniture. Tho* the self-contained 
and attractive furniture radio act is finding 
Its way into the living room of the finest 
home, inriead of being relegated to wme odd 
corner aa In the past, when it required muwy 
storage battery, a mass of "B” batteries, and 
a mase of unsightly wires. The furniture 
radio move is an excellent one and mill no 
doubt do more to give radio a definite place 
in the home than anything elae However, 
there U the ever-preaent danger that fund 
ture radios may become more furniture and 
leas radio That Ja to say, there are Already 
ample signs that the radio end of some furnl 
ture radio seta Is not wbat it should be 
Too mneh attention is paid to making the 
set look attractive, and too little to radio 
details Furthermore, the wish is often ex 
pressed by the pnbUc that the manufacture™ 
of the highest grade and most efficient radio 
seta put their highest type radio sets into 
furniture radio form. After all it is th« 
radio set proper, and not the beautiful Jac¬ 
obean period cabinet, that brings real pleas 
ure into the home 

Standard Frequency Tests.—The Bu¬ 
reau of Standards Is transmitting special 
signals of standard frequency about twice a 
month. The signals can be received and 
made use of with the average roctiving set in 
the general territory east of tin Mississippi 
These special signals are of use to testing 
laboratories, transmitting station operator* 
and others in checking wav© meters and ud 
justing transmitting and receiving apparatus 
The accuracy of these special signals in 
better than three-tenths of 1 per cent All 
transmissions are by unmodulated continu 
oua wave telegraphy A complete frequency 
transmission indudes a general call, a stand 
ard frequency signal, and announcements 
The general call is given at the beginning of 
the eight minute period and continues for 
about two minutes This includes very long 
dashes with tbo call letters WWV intpm.ii 
Ing The announcement* arc on the mime 
frequency as tho standard frequency signal 
just transmitted, and contain a statement of 
the measured frequency An anuouncement 
of the next frequency to be transmitted is 
then given There is then a four-minute in 
terval while the transmitting set is adjusted 
for tho next frequency The schedule indi 
cates that signals will be transmitted from 
UP M until 12 32 A M Eastern Stand 
ard Time, on January 21st, February 5th 
and 20th. 

Interference la on the increase, espe¬ 
cially in the New England und Middle At 
Untie States. Indeed, evening after evening 
radio programs are seriously marred by radio 
telegraphic interference. It appears that the 
greatest interference comes from certain ship 
and shore and Navy radio telegraph stations 
employing the 450-meter wave length, which 
falls in the middle of the broadcasting wave 
length range. The Radio Club of America, 
the pioneor radio amateur organisation of the 
world* has taken up this matter and is ex ' 
erting every effort to put an end to tho 
present very unsatisfactory state of affairs. 
Two operating companies have been using 
the 440-metor wave length and causing seri ! 
ous interference with radio programs One 
company has indicated its willingness to 
abandon the 450-metcr wave length, provided 
its competitor do likewise Another scarce 
of Interference is from the shore stations 
operated by the Navy Steps are now under 
way* with a view to having the commercial 
stations as well as the Naval stations than 
don tbs widely toned damped radio trana 
mltters In favor of the sharply tuned oon 
tin nous-wave transmitters. Another source 
of Interference is the re-radiation of regener¬ 
ative sets In the bauds of inexperienced or 
careless operator*. In truth, this Interfer¬ 
ence is the most serious of all, for one "ham* 
operator can, with a regenerative set, spoil 
the programs for other receivers scattered 
over a wid* ana* Gasoline engines cause 
ootwidsrahle interference, because of the 
•park Ignition which seta np radio waves. 
A»$ lighting ia abs a prattle enures of toter- 
ftrgMa, 
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Eveready Three" 

4VS vcits three di«tiiK( u»* Lrrtcih 4 to 
width, iH in bright 1 in weight 14 ca 
Ac ill rchanlr r. h dealer. 


This “C” Battery is a Wonder Worker 


Y OU can make the loud speaker respond 
with a new fullness and naturalness of 
tone You can save mom v by adding months 
to the life of your B Bittenes These 
things you can do by using the new Eveready 
“Three as a C Batttry 

You already have an A Battery for the 
filament and a B Batkry for the plate A 
“C Battery 19 connected to the third eltmcnt 
of your vacuum tube the grid, affording a 
control that is marvelous m action on audio 
frequency amplifiers 

Aa a l C Battery the Eveready Three' 
prevents distortion and excessive flow of 
current from the B Battery, lengthening 
its life It is a wonder worker that saves its 
small cost many times over Connect it in 
your audio frequency amplifier and note the 
difference Full directions on the label and 


in How to Get the Most Out of Your B 
Battery,'a booklet on B and C Batteries, 
sent free on request 

This triple use battery can also be used as 
an A Battery in portable sets Light and 
full of pep Its third use is as a B Battery 
booster 

Use the Eveready Three —a tested 
product of the world s leading electro^ 
thimical battery laboratory It serves more 
radio uses and effects more economies than 
any radio battery heretofore developed 

If you have any battery problem. Radio 
Battery Information Headquarters will solve 
it for you Write G C Furness, Manager, 
Radio Division, National Carbon Company, 
Inc , 216-218 Orton Street, Long Island City, 
New York 


NATIONAL CARBON COMPANY, Inc, New York—San Francisco 

Headquarters for Radio Battery Information 


CANADIAN NATH INAL CARBON CO Limited 


Turontn Oauno 


eVERE/VDy 

Radio Batteries 

-they last longer 
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These and many other radio 
makers use Formica panels 

O ADIO engineers of the most famous set makers all over 
1^ the United States, after carefully testing all materials 
offered for radio insulation, have standardized on Formica 
exclusively More of them use Formica than all other sim¬ 
ilar materials combined 

This universal preference of the men who know 1b supported by experienced 
amateurs everywhere, and by the vast majority of radio dealers 

Standard Formica panels are available in individual envelopea Special 
sixes may be bad quickly Be sure to ask your dealer for Formica 

Formica Is used in silent automotive timing gears by motor car manufac¬ 
turers and for replacement purposes, gears and pinions for industrial use, 
in many kinds of electrical insulation, in pump valves etc 


THE FORMICA INSULATION COMPANY 

4645 Spring Grove Avenue, Cincinnati, Ohio 


ftRMlcS 

Hade from Anhydrous Bakelite Btsim 
SHEETS TUBES ROBS 
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Name Your Purpose 
-Well Do the Rest! 


I I you h'xvr a special motor 
problt ni to solve let us 
know about it Just tell U3 
how tlu motor is to be used— 
we II do the rest 1 
DUMOR1 motors ranging 
from 1/40 to 1 ; 4 h p will 

meet your requirement* just 

is ciTiumt)) as the} hast aukd 
filler manufacturers in equip¬ 
ping tluir motor-drum appli- 
imis with an unfailing trou¬ 
ble frie povur unit \nd Ik 

iau*K of this inbuilt quilit) of 


dependability, you II find that 
these sturdy motors possess 
a known merchandising value 
that u ill prot e of real assistant 
in marketing jour product 
Wc invite your inquiries—so¬ 
licit difficult hard-to-mcct 
specifications If you believe a 
specialised knowledge of frac¬ 
tional b p motors and their 
applications would be of assist 
ance to you, just write our Ad¬ 
visory Department lhts scrv 
ice is free to all who request u 


WISCONSIN KLKCT1UC COMPANY 


4868 MxtMotfe Itrwt Mm, WlMMBki 

DtiMORE Universal Motors 





Our Psychic Investigation 
Advances 

(Continued from pope 154) 
vtu also longer— 20 minute*. The active 
phase 1 anted 13 mlnnto* and was the moat 
brilliant wo had had I describe only the 
item* not previously experienced. The map 
of the third sitting applies equally to this 
one 

There wua a groat deal of what Dr 
Veethlo described as blowing upon the cur¬ 
tains and blowing of them out Into a bulge. 
Most of us took thm to bo rather stroking 
and pushing with the trumpLt It was very 
violent ultimately the table was upset in a 
spasm of this sort 

After prolonged ringing nno of the bolls 
win pitched out of the onhinet. Pallfldino 
spedflcnlly nnmed Dr Vecohio to pick it up 
mid thrust it inside tin curtains uh it waa 
taken from his hnnd, this was gently slapped 
giving him the same impressions that he 
would have got from a flesh and blood con 
tact He asked that my hand be dealt 
with similarly and Kusapia promised but 
under continued reminders she failed to make 
good 

For the first time wo got band clapping 
from within the cabinet for the first time 
(set* below) there was reason to anppose 
that both Nino’s hands were free 

Tailing off was much as In previous 
sittings A viohnt outbreak was followed by 
lamoe with Palluditio speaking more fre¬ 
quently than before 8h' began to promise 
uh np|M»rts imd ull sorts of wonderful 
tilings I whisper'd to Mr Ijescarbouni that 
this ur^y of promises was a sure sign nothing 
more would happen Dr VeOvldo seemed to 
know it too abandoning lila cliw watch of 
the cnbint t, he swun^, nbout in his chair and 
engngnl in animated etmversntlon with an 
Italian visitor behind him I ltimaUly he 
begun to ask Eusnpia If we might terminate 
the sitting and aftrr thr ringing off process 
had run for 37 minutes h« got hir afflrum 
tive miHvver 

Now at all seances there is delay at the 
start, to get the forces going, and at the 
end tn g< I them toned down so that the 
control mnv safely have But with a high 
grade imdlum I have never had these in 
tcrvuld run into sm h major fractions of an 
hour ns with Nino and ntver seen such com 
plctc susjm nsion of activity I tliluk it fair 
to sny that thiN strongly suggests the long 
him! difficult prortsuts of tsciqs from the 
bonds and return thereto Particularly oh 
jectionnhli i u the wait of from 40 minuter 
to «u hnm utOr tvcrvlssly renb^'s that 
Hpiaking practicdly tht stance is over 

h nt» ring the cabinet to examine the bonds 
we found wires and ropL« Bubstantiallv mi 
disturb'd with one important cxei ptum 
Loops tlinL had passisl about the dust nnd 
nptjer arms w<re now down Ht waist and 
elbow respectively where they would hamper 
moipmuit mitlur of tin parts above these 
> joint* nor of those hi low Initially they 
were not loosi enough to have fallan down 
unless greatly *tretched bv violent straining 
That this eoiibl li i\c bun donr was indi 
cutul f vpf rimentiilly a six inch piece of the 
rope was hngthened ho If Hn inch by one 
vigorous pull of tht hands This rope in 
cub ntally was one of the things brought in 
by Dr VukIiIo 

^ Inn wo cumc to thf mediums actual 
garrm nls one sleeve of his undershirt was 
Hpiralled about bis arms like h noik that 
bad hwn tw isted in jwing pulled on making 
two romphte turns bttwon wrist utid 
shoulder This gave the strongest pownbk 
I suggestion that he had been out and in 
again—1 know no other way in which it 
could have been so twisted in fact The 
othi r sloevi showed about three quurttrs of 
u full turn The body of th< shirt was cn 
tlrily unbuttoned, the buttonholes showed 
indentions of having been violently 
wrenched rather than opened ltuturally end 
at least one button had been yanked off to 
be found on the floor The right side of the 
shirt was substantially in Its natural fllaoo 
over the medium’s chest, regarding the left 
wing little could he seen with the jersey in 
position other than that it was seriously 
displaced 

A mo\e to investigate this farther afforded 
the first visible indication of onr interest in 
the shirt It was met r without the slightest 
wumlng or premonitory symptom, by whut 
was plainly meunt to be taken for a violent 
epileptic fit Dr Steams stated categorically 
thHt the attack was not epileptic, at least 
two essential symptoms being absent and at 
least one Irreconcilable one present It WM 
purely hysterical, consciously or subcon 
scion sly, the fact had been noted that ex¬ 
amination was about to trespass upon critical 



Very true! 

rotor plates bolted 
at ends—no " shorts " 

Now wbsn It cocnss to coodenaas rail 
radio bugs can appreciate this heavy 
aluminum ptateaeecursly bolted seroee 
to aeeure uniform air apses between 
the plates, s fiva-ptaU vend ’ 
"dean cur* tanlnjj heavy 1 
end pieces make s ng 
"shone’ because it 1 
pistes to touch. 


vernier but that does not prevent the 
real radio rascal from having It 
wra p ped up to tske hone—-this very 
night Another thing thie pries in- 
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ground—and the means available were lined 
to prevent this. 

Prevention, however was only temporary 
\\ lain Dr Vwcehlo ami Ids secretary enlmed 
Nino we took the liberty of eavesdropping 
We were rewarded by noting tJiut part of 
the “calming process conmstid in patting 
his gnrnirnte In order Wr learned tlint a 
substantial fraction of the left side of bin 
shirt was reversed into n wort of balloon 
effect find jammed down the left sleeve along 
with his artn Wo noted thut the mifrty pm 
which had originally Jointd the jersty nnd 
the undershirt, in the middle of his bark 
having lost its grip on the jersey but kept 
hold of the shirt was snlviigid from tin 
neighborhood of Ida elbow We wild nothing 
about all this—mill neither did the docti r 
It Is not the first time ht bun tumdvod in 
the attempted suppression of mbit nee un 
favorable to his medium 

The canvas gloves were wet on the out 
Bide, where the perspiration with which the 
medium whs liberally anointed could not 
hove peuotrated We also found teeth mark* 
on the canvas. The bells which alone of nil 
the apparatus wire well suited to the rc isp 
tlon and prew nation of thi ti uki r print 
showed o liberal sprLnkling of thim-— ns up 
parently they bIwujh do when it Ik fn lined 
that the medium hns been able to frn n 
hand 

At the beginning, the weoml chair with 
the apparatus wiw 21 luche* from the 
medium b knee At the end it hud bn a 
moved to within 10 Inchon The tel! tide 
light in tlio next room lind m\er flickered 
proving that at no time had Nino taken hi* 
wiight out of the chair We have verified 
i t per 1 mental 1 v that tlwl ns hi was at the 
md but with both arms free hi could huvi 
Kot possession of the other clndr without 
con t radii ting the evidence of the lamp We 
have verified that under the nnine eonditions 
lie could do everything that was done He 
would have to exercise a littb ingmuUv in 
the manipulation of other obji its with tin 
tninipi t hut that is nil In order for (hr 
imiMiRsihility of moving the mi ilium n clinir 
about the cabinet to Im slgnifiiimt the two 
chairs would have to Im separated by a full 
vurd ut the vi rv most 

More generally everything thut vftN done 
at any of the fuur sittings we cun do givin 
the degree of freedom which the presmt niir i 
rntivc suggests the medium had in each to 
stance The mi mberR of the oominiltei and 
their outKidi consultants an niiunlinmiN in 
fi ilitik not alom Unit no evidenci is pr« 
suited of the gnmiluemss of the nuiuifiHtu 
lions hut equalIr thut good ovidincc is pn 
selitwi for regarding them as having limi 
prodtiMil by normal use of th* medium* 
iiuatomiial apparatus 

As to Nino s trance no smh coinpli ti 
agreement exists Dr Bloi k is strongh im 
pressed with the fmt that, whutiver we 
know about his condition at the end mi 
have no evidence nt nil ngnrding Ins comli 
tlon during the sitting IL fi i is that for 
one in actual trance clean cut fninltiis of 
nssocintion would be lmpnsslldi — ill this n 
speot the pinion in trance ought to be hk< 
the dreamer who associates familiar and 
unfumiHnr things in flu wildest nnd most 
absurd ways without ever r< allying tin ab 
surdity until In wakes Tin derangement 
of tha associative faculties lieri implied 
which Dr Bluck thinks ought to cxiRt in 
(Continued on page f^3) 

Remolding Oui Civic Clay 

(Continued from page VO) 
each part of iaob property heights of the 
building* on it their front \Hrd and sit 
hacks widtiia of side ynrdR numbir of fam 
illos in each building home occupations 
street widths grades and pavements and 
trees The nature of this data and the iin 
mouse amount of time and thought expended 
on it go to show that city planning has hi 
deed become u profi*wion nml that every 
thing under the sun that pertains to thi 
work is critically nnnlyred IkxJslooH arc 
not loft to “I guess Instead they follow 
directly from the study of the premises 
They arc like Halving for x—there is oik 
answer nml yon get it 

From the 400 little mop* a map of Un 
whole city was drawn on which the existing 
use of each building was classified by color 
This map showed at a glance the extent to 
which Boning without any directed efforts 
already existed A similar map showed in 
s corresponding manner the classification of 
buildings according to heights, setbacks 
yards, lot widths and lot depths 

Tt would appear that In doing all this de 
tailed work tbs city planners were earning 
their forty thousand dollars. These maps 
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ment of practical importance 
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and the sonlng ordinance that followed from 
them had to be based on a scientific study 
of conditions, land values, methods of con¬ 
struction, local fashions in building and the 
building code in order to nuke up a com 
mon sense protection of property and give 
minimum hardship to Individuals 

The toning maps, now in tentative form, 
indicated each building which was contrary 
to the sonlng ordinance for the district in 
which it found itself located, by special 
colors and symbols, so that they stood out. 
The districts were then readjuetod so os to 
reduce to a minimum the instances of non 
conforming buildings. The function of the 
city planner working on an existing city 
is not to mnko n perfect plan for that he 
seldom can do but to make one that comes 
only ns nearly so as is reasonable, consider¬ 
ing tlmt changes cost money 

The Hanning Board of the City of 
Springfield next held conferences and went 
o\or every detail of the ordinance and map 
They further made triiw into the city to 
study the matter on the spot They wished 
to assnre themselves that no consideration 
hud been overlooked The people of tbo 
city studied the ordinance and maps and 
discussed them with the Hoard Several 
moutlia were thn» ghen to their considers 
tion, for the Hoard wished to be sure it was 
right before it went ahead The core given 
to the work and the time allowed for free 
discussion wen an assurance that the city 
hud looked Iw«fore leaping 

Then the Board adopted the ordinance, pre¬ 
sented it to the city council Informally for 
revision then formally after revision It 
was printed mid sot before the public 30 
days and finally passed and became a city 
ordinuncc 

Hut zoning was not by any means the 
only work done for Springfield Fully a* 
long nml pni its taking studies wtre made of 
the dty trnihe Maps were made and re 
ports compiled Vgnln lengthy studies were 
mode on the subject of railroad stations and 
track relocation nlso on the matter of try 
mg to proi idc on adequate public school 
utblotk, field 

All of this work was done in a careful 
thorough nnd often plodding manner in order 
to assure a scientific job The city planner 
did not hint* to begin exactly at the bottom 
of the pile however for he brought to 
Springfield the invaluable experience ho 
gained on doing many similar jobs for other 
comtmimUu; Instend of attempting to 
settle its own problems Springfield oallod 
in expert itld from outsido And despite 
the fees tin city planners thus earned, 
Springfield without a doubt saved money 

One Law versus Forty-Eight 

(Continued from page 96) 
tion nml several of party control His 
department is thoroughly on its toes in every 
respect but the code under which It has to 
operate ]« a fonrful and wonderful mean 
Th< re are two Bepamte organic Acts, the 
Truffle Act" urn! the 4 Motor Vehicle Act." 
Presumably hccauw* the former is older and 
whs originally self sufficient, lots of things 
are found In It which one would expect to 
find in the other and, fur some reason less 
dear the ruvtrsc is also true There is 
absolutely no way of guessing in which of 
these two Acts a desired regulation will be 
found 

This would be bud enough, but It is mud© 
worse Both Acts an printed in tbe on© 
pamphlet each followed by \U otm index 
The index to the Traffic Act folia at the 
physical end of the hook, and it is euf 
flclentty Inrge nnd imposing to pass as com 
plete Only after having riffled the pages 
Hnd discovered by accident that there is an 
other index in the middle of the book, at 
whnt turns out to bo tbe end of the Motor 
Vehicle A< t, does one learn the double- 
barrelled character of New Jersey’s motor 
code Hnd suspect that the single Index at 
the rear of the book doesn’t cover the en¬ 
tire ground Until one makes this discovery, 
it is obvious that important provisions of 
the law nr© more Impossible of location than 
if th© bonk had no index at all—they are, 
apparently quite miming. Incidentally, the 
two Acts taken ns a whole are miserably 
codified, overlapping repeatedly, so that no 
Indexer in the world- could make their con¬ 
tents easily Accessible, When ons has 
learned the peculiarities of this booklet, one 
feels obliged, even after finding an Item In 
one Act, to scan the Index to the other for 
further enactment* on tbe some subject 

To skilful codification of the law plus 
skilful indexing, the Missouri pamphlet has 
a clear lead over all th* others. Vermont 
and Massachusetts show adnrfrthU I ndexin g 
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of a poorly codified mm of law The New 
Jersey indice*, for that matter, taken in 
divlduall?, deserve the same compliment 
The Michigan pamphlet deserve* a special 
paragraph of commendation—mingled with 
some regret that the chap who did such a 
good job didn t incorporate a few obvious 
betterments. The existing motor cmk of 
thb state consists of a largo number of h< r 
tion* from the codified general laws of 1011 
plus various amendments plus a quantity of 
separate and additional nets passed at varl 
ous dates since 1015 The booklet is com 
piled In the office of the Secretary of Stnte 
and instead of merely stringing the uildl 
tioual law* along chronologically the com 
pilor has endeavored to put theta in a logical I 
order Barring the fact that the logical j 
place for some of them is somrwlare in ihol 
middle of the matter abstracted from the! 
1015 code, while he ha* placed them all aft< r 
this materia] he bn* done a good job and 
he has supplied a very fine inthx that mnkn ' 
the whole content of the code oxtrcmily 
accessible. Where the sections of the 11M*» 
code huve been amended note 1 h mud« of , 
this with refertoee to tlio year and numtw r I 
of the amending act, which is admirable ] 
oxccpt that It leaves one with llu huh|) 1< mu } 
that the amendment hus not been inrorimr | 
a tod into the text, and with no way of iIih 
proving this save by senrdiing the bithr! 
half of the booklet and noting that Hum of \ 

I the cited amending acts appears there But j 
where this pamphleteer has fairly creutod a| 

I standard for ull other codifiers of motor law ( 
to follow is in the insertion after vurimiH j 
neefjona of the law, of citations to nous ami 
official opintona bearing upon the prtudiuk 
text Most of these are Michigan decisions 1 
hut a few come from outside the state Honn 
are so complicated that the pamphlet mini | 
lias not attempted to summarise tliclr ini 
port, referring to them m< rely by name and ' 
dute most of them are sufficiently simple m* 
that he can indicate whut bearing th* v huv* 
upon the text of the law The entin Itonk I 
let contains 1>4 such citations, ami its valm 
is Increased by tin in beyond all CKtimaL 
A numbi r of the motor code puinphb l> 
carry on the firat page or two a dluplnv «»f 
the more vital features of the codi, in qmik 
and snappy lunguugi of some sort r \ In^ i" 
probably a gornl feature, though it might b< 
arguod that it di\ert« attention from tin 
provisions of the luw—iictHssnrdy niiincroiiH 
—which are not thus displayed 

IN ell h t us suppose that through mum 
millennial cluinec all our States ahotihl cm) 
ify their motor laws propLriy publish tin in 
in attractive pamphlets skilfully iiiilixtd 
and placard them after both the ( onnccticut ] 
and the Pennsylvania seJieincs Kffort to uni j 
the motorist could go no further >ct it ■ 
would not have gone fur enough An Aimr 1 
icau driver of jours* eximritnce cun nft< r J 
a short stay in rugland, force himm If to j 
drive on tho left of the rond but imlrsM 
ho stays in Clnat Britain for h long time l 
he will have narrow cscujmh, sufti r liornhh 
scares cspeciullj nt night when lie m es lights 1 
hurtling toward him on his ‘wrong sub [ 
and he will be rcajmiisible for scaring a lot 1 
of eminently correct British drivers out of 
their seven senses—all without t***omiUk a ' 
finished Iefthaud driver If he staved hum , 
(Hough to become this he would have to u> \ 
through tho whole business again, on n i 
turning to a right handed country 

Between no two of our Stutcs is tin r( 
nny mich glaring single point of motoring 
divorgonco as there is botwt'eii Fngluad and ' 

[ the rest of tho world in the choosing of tin , 
j side to drive on But evtu so and just ho j 
in the wmaller things that nro diff*mitlv 
regulated in our diffirent States uud munm 1 
palltks one cannot pass installtnncouslv ' 
from one set of reflexes to another 
iiiHtantanomisly one eroBses State lnus mid ( 
city boundaries, and Is called upon for this 
shift It call t he done without some fmnb 
ting and some reversion lu the more fnmihur 
I customs and of course the greater tin 
emergency tho mom probshle thU reversion 
i All the printed innttcr and signbosrds in 1 
the world wont prevent an old and m 
grained habit from asserting itself \m! ’ 
when oho carries across the Uno the habits 1 
that should bo left behind, one beconas tt 
best a source of annoyance, and at worst 
nn aotivo element of danger 
The root of tho difficulty then lies not in 
the Ignorance of tho motorist, not in tin 
difficulty of informing him but entirely in 
tho fact that, within ths territory covirrd 
bar the avernge mofurlot riiere exists u phir 
wit y of motor coda* If, confining our ut 
ten tion to this angle, ws oak why su< h 
plurality ahonld exist, thorfi is bat one 
answer—there la no reason why It should i 
There U, of oouree, & reason why it doc* exlnt 1 
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Heretofore the engineer wa* forced to choose between a 
high duty bearing and various cheap, crudely designed ball 
bearing* 
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light they *rc the logical choice became they are efficient, 
very economical and are furnished to *uit alt requirements 
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“He is Paid *2000,000 
a Year fir Business Advice 

ROGER W. BABSON 

in kis new book. 

Business Fundamentals 


D escribes the methods by 

which he built up his own 
personal fortune 

Principles that can be applied at 
once profitably, to the investment 
of any sum of money, whether it 
be $500, $i T ooo or $1,000,000 

How to Invest Profitably 

How to accumulate your first 
$1,000, $15,000, $50000, $100,000 
or even a greater sum, 

How to buy a life income of 
from $100 a month to $7000 or 
more per year, depending upon 
your present income, 

How to find the right kind of 
securities for your capital, whether 
it be $500, $1 000 or $1,000,000, 

How to know when it is time 
to sell securities you have and 
what to buy instead 

The Secret of 
Successful Speculation 

How you nn increase $5 000 to 
$124,000 within ao years, 

How the long swing speculator 
can make 25% to over 100' t profit. 

How to take the guess work 
out of speculation, 

How to forecast market change 
and trends 

How to Profit by the 
Financial Page 

How to gauge the market action, 
the influence on your securities 
and business of the reports such 
as (1) check clearances, (2) money 
rates, (3) building statistics, (4) 
business failures, (5) labor situa 
tion and seven other “barometers.” 
of market conditions 

How to read all charts more 
e tsily than the pnnted word, how 
to gun the full story from every 
chart you set 


How 

business Fundamentals” 
Helps in Business 

How you can increase a business 
capital of $10,000 to $250,000 
withm ao years. 

How to select a career, or a 
business, m the industry which 
will probably make most progress 

How to forecast price changes 
for commodities, how to gauge 
the supply and demand for raw 
materials and for the product you 
sell 

How to know when money will 
be tight how to know when to 
stock up and raise your prices or 
to reduce your stock and reduce 
prices 

How to select the best indus¬ 
tries and utics to sell, how to 
know which industries are on the 
wane, how to ktep constantly 
developing new selling territories 
How to cut cost of in inufacturing, 
distribution, selling and labor turn¬ 
over, how to increase the profits 
constantly and consistently 

Sound Practical Laws 

Nothing 19 contained in this book 
that has not been previously sub¬ 
stantiated in actual application in 
business and investment It is the 
result of a 20 year investigation 
of 100 yeirs of Business—It is a 
summary of the combined experi¬ 
ence, investigation and research 
of Roger W Babson, his associates 
and thousands of successful busi 
ness men 

SEND NO MONEY 

Merely tear off the coupon below, 
now, slip it In an envelope and tend it 
to us In return without charge or 
obligation, you will receive n copy 
of * Business Fundamentals” for one 
week's examination Within this 
period,you can either return the book 
at our own expense or remit $2 00 as 
payment in full Don t miss this oppor¬ 
tunity— mail the coupon, right now 


B. C. Forbes Publishing Company 

Publisher* of Forbes Magazine 
120 Fifth Avenue, New York 


B C FORBFS PUBLISHING CO 
Dept 2489,120 Fifth Av t ,Ncw York 
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return it to you during that time ar your expense and without further obliga¬ 
tion to me, or, 1 will remit $2 00 as payment in fulL 
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Address 
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—48 different legislatures. In 48 different 
States, have been passing traffic laws, each 
with no reference to what the others were 
doing Fviriently this mast lead to approxi 
ms tel y 48 different ways of doing the same 
thing The conflict is not deliberate, it has 
arisen automatically 

Unfortunately, it can't be eliminated auto¬ 
matically Elimination must be a matter of 
(leliberutv and considered action And un 
fortunately, elimination cannot proceed 
merely by persuading the individual State 
legislatures tn stop enucling new traffic laws 
on their own motions find their own respon 
sibilides uud their own judgments os to 
what ut proper This would be tt pretty 
large order of itself but to remedy the 
situation that now exists it would bo noces* 
Rury to reopen a lot of closed business and 
induce the individual legislatures to repeal 
or seriously modify much old legialation 
This, obviously is an even larger order One 
might hesitate to try to fill it, were it not 
so very clear that such failure will bring us 
to more grief than we could possiblv get out 
of on attack upon the problem How then, 
is snch attack to he made? 

Of course no club run be held over any 
State nor anything that suggests a rJ»b 
Legislators are notoriously sensitive about 
their prerogatuos and it might seem that 
with nil the inntiired deliberation and ull the 
engineering authority in the world the pros 
poets \m n pretty remote of getting a lurge 
number of indcpemhnt legiMlatlvi bodies all 
Bcrwng distinctly local inter* st* and nil 
hardened in locul viewpoints to agree upon 
the some nu usurps Uxpenenc* contradicts 
this peasiinlstH attitude 

The Motor A 1 hide Commissioners of 12 
StHtes— Now England tip Middle States, 
and Ohio —got togethi r not so long ago and 
with the expert aduo of the Automotive 
Society ami tb< Illuminating Engineers 
tiny worked out r standard for headlights 
that was designed to combine maximum il 
lamination with freedom from glure Coupled 
with this won tile utterly n voliitiohary pro 
posul that the Ntates should sot up official 
testing bodhs ixaniiw nil hendllght as 
seinblirs and publish n list of the trado- 
nuinns and tin tnnintftn furors of nil those 
which complied with the standard sot up by 
the conference Finally a law was to he 
asked from eneh State legislature adopting 
this standard os that of the State, mid 
barring all unlisted lu ndlights 

Now b<re is Mirything that u narrow 
minded ami suspicious parson might be ox 
peeted to olnert to und everything that a 
legislator might fonr even if he dldn t him 
self nbjiet to it 1 here was the strong sug 
gesLion of domination from without the 
State tin n w as thi element of submission 
to expert advice so often the anathema of 
politicians finer was the placing of a 
Stnti wide munnpoh ovir an essentia] nrtirb 
in the hands of M limited imnits r of mitnu 
fachirers there was what might hr con 
stnied as ndwrtiNcment of tills monopoly 
and fhes< mnmifnchirers at State expanse 
Yet so oinions Wirt, tin advantages of the 
new standard hnilf so enormous the ad 
vantages of a uniform hi adlight law for 
12 Staffs forming a solid geogniphUnl block 
ao comph ti the authority of the technical 
bodies whose engineering ndvice had br cn 
had that ill no instance has there been dif 
ficultv in sitting the legislation through 
Any motorist in any of tin sc 12 Stntes may 
now drive fredy through the other »levin 
without n thought for the question—-always 
before a viritable Chinese purrlo—whether 
his In ndlightfl are legal In pro* Isely the 
same way, through ainhabh confer* non bo 
tween the responsible hpmls of the State 
trnflh and hlglmuy bodies plus such engi 
neering orguniratlonH um may lie abb to aid 
in emit instance it ought to be possible to 
got uniform hgislntJon on any other points 
to riplaie tin present hodgepodge 

One dniigi r must be avoided Whnt we 
huvt outlin'd involves asking many States 
[to change their | ftWSf la many details We 
dare not do thin hastily If after our re 
1 quest 1ms been met by the States it tarn* 
lout that the uniform law thna obtained is 
not workable or is not the best way of gain 
lag the end at which it is directed or per¬ 
haps is not even n proper way of doing this, 
it is going to be far more difficult to got 
agreement a second time from the legis¬ 
latures that have been thus victimised once 
A definite authoritative, orderly procedure 
needs to be set up for deciding Just what 
provisions a standardixod motor-vehicle law 
should contain, and for resolving the very 
ticklish question of whet values should be 
asrignad to speed limits and other thing* 
that require numerical determination Only 
with such procedure lx it thinkable that 


State legislature* would be sufficiently im¬ 
pressed to enact identical standardised pro¬ 
visions, unspoiled by spontaneous amend¬ 
ment 

It would not be so simple in all tttnetioua 
as it was in the matter of lighting; 
to do at a railroad crossing how$gst ft ia 
safe to drive at a given point bow beat to 
dodge the patrons of the street car—the** 
are questions on which the layman feels 
that he has an opinion which he can match 
with the pronouncement of the expert much 
better than he could in any such recondite 
field a* that of headlight standards; Agree¬ 
ment on many of these items could be 
reached only after prolonged general dis¬ 
cussion, with an attempt to sducats those 
whose views appear destined to hold a mi 
uorlty position Assurance that the best 
solution had been attained would in many 
in at an rea require a comparable process. 

But the thing ought to be feasible It 
ought to be possible to block out a standard 
ixed traffic act covering all the ground that 
such an act ought to cover—defining, in fact, 
this ground In many respects, such as the 
fixing of Heinsing fees, it could be only a 
blank form, to be filled in in detail by each 
state In many othor respects its whole 
value would coiinLbc in the expectation that 
it would bo adopted, without changing a line 
or a figure, by tv try state Such adoption 
could very well eomt piece meal, by gradual 
umandraent of existing codes, or where it 
turned out possible to convince any state 
legislature that the entire motor code of the 
state was in need of revision and recodiflea 
tion, the standard code could be presented, 
with the hopt that It would bo adopted with 
out amendment If this were not realised, 
at ienflt it could be accepted in Its substan¬ 
tial framework greatly simplifying the sub 
sequent work of uniform codification and of 
securing further uniformity of the text 
Our articles of Jnnunrr und of this month 
hnvc been destructive in tho general trond of 
their criticism—they have been devoted to 
showing how hojmloNH the present conditions 
are und how imperative it is that remedy 
tuke tho form of standardised motor legisla 
tion Future articles will take up the con 
Rtrurthe nIiJo. We aball display and com¬ 
pare spwifle provisions of specific, state 
codes, Ruggc sting the best We shall inquire 
whut ought tn b* included in the law and 
what omitted He shall seek suggestions 
in the code of curb stnto for laws which 
could adv antugeouHly bo applied in all 
And we shall hope moat fervently that we 
shall not have the discussion all to ourselves 
We encourage opinions and arguments from 
our readers Write now and tell us what 
you think ought to go into n uniform traffic 
law write later on and Criticize the specific 
NiiegcKtimm vhlch appear We hope to make 

tin Somviifk An krican an open forum 
through whuh this important matter may bt 
disciiNscd and much of the preliminary work 
effected of t leering tho ground for uniform 
motor legislation throughout tho country 

The Romance of the Lock 

(('ontmurd from page 79) 
they might contain He did not want to 
injurt tIi l Bufcs for then was a chance of 
ucquittal Accordingly tho makers of the 
safes and many ottur expert* employed by 
othc r snfo manufacturers wore summoned 
and did their beet They tried this and that 
and the other, but they could not ‘foal out' 
the combinations 

Biancolo rend about these unhappy pro 
eoedings in tho newspapers One morning 
he strode into the ofllct of tho district at¬ 
torney pulled off his overcoat and announced 
that he d like to are what he could do with 
the safe* He bent down over tho first one 
and went to work He did not eeneithBe 
hi* fingers, to be mire Indeed, he did not 
trouble to wash off the grease and grime of 
the workshop Instead he began slowly ro 
tating the dial back and forth, feeling care¬ 
fully, with an car pressed against the safe 
door, listening with great in ten tn ess From 
time to time he stopped, scratched his head 
and seemed to be calculating Fire minutes 
he worked away ten minute*, fifteen 
The experts stood about in a grinning and 
contemptuous group. One or two were guilty 
of invidious remarks and condescending 
laughter Biancolo paid no hoed For five 
minute* more he went on turning the dial 
dollcatoly In the tips of hi* fingers. Sud¬ 
denly he straightened up, twisted tbs handle 
of the safe and swung the door open 
The gentlemen who hod nobly failed to do 
Ale very feat grew shame-faced or optn- 
aMmtbed They waited to eee A Is wonderful 
fellow open the second safe in about five 
minutes and then departed without com m ent 
Later on, X talked the taetoem over with 
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tit* **f* opater ud foimd that he wm In the 
hehlt of dolor Just tide trick end made a 
food living at it from the numerous pereooe 
who Annually mislay or forget the combina- 
tinftf tb their safe*. He had done the thing 
eevorgl hundred times. He seldom failed 
Indeed, 1 had occasion to send him, at a 
aubee ftueh t time, to a well known lady who 
had lost the combination of her aafe, and 
be got the thing open in a few minutes, 
without fun or ceremony 

Biancolo explained hia method of work 
to me aa on* reveals a secret without revela¬ 
tion It is, however, quite plain that ho 
na*t a combination of the tactile and audi 
fcory senses plus a wide and a emirate knowl 
edge of combination lo^ks, If he manages 
to got tha first number, he never foils to 
arrive at the rest, usually by a simple 
method of deduction buH*d on long experl 
enee and well known facts about combine 
tlons that I had better leave unstated It 
may be well to note that the combination 
locks he baa opened, to my knowledge, were 
all those of office safes or ordinary vaults. 
Whether he would succeed in the case of a 
thoroughly modern bank lock I cannot pre* 
tend to say 

There is, however, another method by 
which the combination of any vault may be 
opened if the burglar has opportunity to 
get Ms data In advance Indeed, this plan 
of action was used in one of the great bank 
burglaries in New England in the last gen 
©ration If my memory serves it was the 
famous burgling of the Northampton bonk, 
but I cannot be sure. 

Near the dosing hour one oftoruoon a 
well dressed, respectable looking stranger 
presented himself to the officers of the bank 
and banded in his card, which boro tho im 
print of a great firm of safe builders and 
the name of the caller with his title as one 
of the officials The bankers admitted him 
cordially and he began talking with them 
about their vault He did not make a 
direct sales talk but said he was visiting 
among the banks of the vicinity to study 
the various vaults and see whether any of 
the banks were in need of better equipment 
or changes in their locks There hud been 
a number of big burglaries lu New England 
and the bankers were glad enough to let tho 
expert examine their equipment 

Aceompsniet] by the cashier, the visitor 
went to tho vault door which stood open, 
and turned the bolts with the handle so 
that, hnd the door been <lowed it would 
have been locked save for the mixing up 
of the combination Tic then took hold of 
the knob of the dial delicately with the 
tips of his fingers and turned it slowly to 
the left until he felt the first tnmhbr in 
position He then shifted it a triflo further 
to tho left and reversed the knob turning 
to the right two turns and again carefully 
feelfng the second tumbler into its place Ho 
now shifted thiH tumbler n little further to 
the right und reversed again for the third 
tumbler Having found this he carelessly 
turned the handle and saw that the bolts 
were released He then mixed up the com 
bfnntion hi an offhand way said that tho 
lock was an excellent one and in fine repair 
and went his way after a few compliments 

The bankers felt after tho plentumt call 
of this well informed gentleman that they 
hnd no reason to worry Had he not said 
that their vault wn» above snapicion? Alas, 
there was a rude awakening Tho bankers 
cam* down to their rooms one otherwise 
pleasant morning to find that the combinn 
tion had been opened as if by magic tho 
chest entered by means of keys nnd i xplo 
rive and a huge total of cash and bonds 
abstracted Suspicion fell on employees on 
officers, on everyone but the civil gontlemuts 
who had called a few works before It was 
only when the safe makers were summoned 
and disclosed that there was no such person 
connected with their company that eyes were 
turned in the correct direction 

The visitor had, in fact, been one of the 
master burglars of his day While lie had 
stood at the vault door, chatting pleasantly 
with the cashier and apparently examining 
the lock, he had really got tho npmbers of 
the combination and noted them mentally 
When he turned the dial left and fdt the 
tumbler in place he took the first number, 
and «o with the second and third He 
could, of course, not have done this had 
the dial been in the locked position when 
he began his work. 

The gullibility of the cashier of that old 
bank; long ago, cost his institution more 
man half a minion, and bankers ever since 
nave been careful to see that such a trick 
be not repeated—4>y a plausible stranger or 
by Someone on the inside. 


Our Psychic Investigation 
Advances 

(Continued frotn page 199 ) 

Nino's trance If the latter is genuine cer 
tainly was not observed But L>r Frluee 
while granting the validity of the analogy 
between hypnosis and sleep for ordinary intb 
jocts, feels that Nino is not such a one und 
that In his case I>r Block uDdere«timat<* 
the possibilities of long practice Nino has 
been in trance literally hundreds of time* 
and Pr Prlnre feds that he has acquired an 
educated subconsciousness, n sort of genius 
for trance, of which the ubility to bhhocIup 
ideas is merely one aspect If I am privi 
leged to form an opinion on this very ab 
stmse subject, I should be inclined to sup 
port Pr Prince** views of the possibilities 
of oft practiced submergence of conscious 

HS 

AU opinion save Houdini s is that Nino 
was In a valid trance at the end pr 
Prince regards this trance as extending 
throughout the sitting Tin re is no quotation 
but that Nino is sufficiently hysterical and 
sufficiently suggestible to hypnotise hi mm. If 
into going in trance nnd im|i( rsonating 
Palladino nnd attempting to work with the 
apparatus In such a trance, any suggestion 
put forward by Vecchio or any othi r sitter 
would be seised and acted upon if possible 
nnd conslsti nt There is no question that 
if this is what hnp]>ciis Nino u ill striigj,h 
with the Iximl* until he gets free or is ix 
hausted in the attempt to execute tins mig 
gCRtlon—equnlly whether it is auto h>photic 
or comes from outside Tie nttimpt to pre 
vent examination of the mcrlminntmg under 
shirt it is to be emphasized is in no way 
contradictory of thin theory—this could b* 
done subconsciously quite as well ns con 
sciously and indeed Is exactly wlmt would 
be exproted from one ongnged in wuhnm 
scious fraud 

The subcommittee in charge of Ninos 
case consists of Prs Prince ami (’arriu^tnn 
and FToudini, ami the opinions of Prs Block 
nnd Stearns receive so much consideration 
that these guitlemen might almost b< n 
gnrded as voting memh» rs of the Nubcnin 
mitteo If this body were obiigi d to report 
finally upon Ninon mMiiumship nt this non 
tliiy would feel that tho only posNibh v* r 
diet was nut of huImsoou 101 m fraud and tin \ 
would feci that tin facts cited in this inirrti 
five w<ro sufficient to supjmrt such a virdict 
At tin 8lime time they fetl that tluv him 
not exhnnstid the RchntlflL interest of tin 
rune Hud they would be quili willing to Ml 
further und to withhold thur virdict until 
after mu h jottings The nu^giMlhm for fur 
Uur sittings emm origvnidlj from Pr \<e 
< llin at u time whin h( had ix|>rfsned di* 
Hntisfnction with some of the conditions pn 
vuiling nt tho series In ri reported Mu 
committee w ill rt^nrd such nit lings as in tin 
nature of an nptmil again*! tin verdict null 
ented above—such nppi ni iH provhhd for m 
our conditions iih promulgated in our isnui 
of Tanuury 1J)2Ti In justici to the nudiam 
therefore no formal nnd final statimint hv 
the coin mitt* e is nmdi pending thi inmn of 
the new sittings 

The Heat of the Earth 

((Vm/inuMl from paw 9H) 
well a ruble is necissary (but usid in tin 
above teats conniHting of a she! aviator win 
und two unumellpd eoppi r wins omit m 
closed jji h douhlf thickness of cloth insula 
tlon Cubic of thiH kiml wughs JO to J r » 
pounds per 1000 feet and is low* rid and 
raised by special hand operated machim rv 
For lower dtpfhs than iTOO feet tin n*e nnd 
bundling of UiIr kind of cable homines rutin t 
too expensive and n tmreury thi rmomi ft r »>f 
the maximum tvpi lias taken tin pln< i of 
the (ihctrical resistance instruim nt Psuullv 
two or three mercury thorniotm t< rs ur, low 
ered in the same tube or bomb so that a 
double check on thi readings mn> l>e oh 
tnined Eviry care has to be taken to kup 
these maximum thermomnti rs upright and to 
prevent tlnir knocking against the sidi *>t 
tho hole when they arc being drawn up In 
summer, when tho t* mptmturo at the top of 
the ground is much higher than In the first 
two or three thousand feet of the well tin 
thermometer* have to N coolwl with icr lx 
fore being lowered Fortunately for thi con 
venlouc® of the measurer using theso maxi 
mum type instruments tho temperature in 
variably Increases with greater depth ami 
never fall* lower, whatever the rate of m 
croaee may be 

In raining operations the increase in hint 
ns the lower levels are reached has long 
been one of th^ problems with which mining 
companies have nnd to contend, not only be 
cause of the dlsoomfifrt of the mine workers 


Records Made to Be Beaten! 

The best record to date becomes a record to beat — 
when machine output registers on a VEEDER I 
The production-count sets a mark for the machine 
operator to build on Likewise a point for the inventor 
or engineer to improve on. It's a self-raising standard 
when the figures are watched— results noted —on a 

HKfik Counter 

This Smell Rotary Ratchet Coun¬ 
ter (No 6) counts reciprocating move¬ 
ments of the lever a* required fur record 
mg the output 
of many small 
m ichinei 
When the lever 
is moved 
through in 
angle of 40 to 
60 degree*, I he 
counter regis¬ 
ters one The 
further the 
lever u moved ihe higher the 
number registered A complete 
revolution of the ievrr registers 
ten Thu counter can be 
adapted to no end of counting purposes, 
by regulating the throw of the lever 
Pnce $2 00 (Cut nearly full slzt ) 

Small Revolution Counter of similar 
model al»o $2 00 

The V eeder booklet Is an SO-page guide on how to "counter-equip" 
for increased production Sent free and gladly to all who may meet 
with ihe problem in invention engineenng or manufacturing 

The Veeder Mfg. Co., hLSHw 




The above Revolution Set-Back 

Counter records the output of any 
machine where a shaft revolution indi¬ 
cates an operation Sets back to zero 
from any figure by turning knob once 
round Supplied with from four to ten 
figure wheels, as required Pnce with 
four figure wheels as illustrated $1000 
subject to discount Cut /ess than 
one half stxe Set BsJt Hotary Hatchet 
Counter to record reciprocating move¬ 
ments as on punch pfeaaec $11 50 (list) 
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PATENTS 

Trade-Marks Copyrights 
Designs 

76 Years* Practice Before the Patent Office 

If you have an invention which you contemplate patenting, 
or a trade mirk which you desire to have registered, we shall be 
pleased to have you consult us We have thoroughly experienced 
attorneys in our New York Washington, Los Angeles, Chicago 
and San Francisco offices with long experience in preparing and 
prosecuting both patent and trade mark, applications 

Prompt , Conscientious and Efficient Service 

The SCIENTIFIC AMERICAN contains Patent Office 
Notes, Decisions and other matter of interest to inventors—and 
particulars of recently patented inventions 

We shall be pleased to send, without charge, our Handbook 
on United States and Foreign Patents, Trade-Marks and 
Copyrights 

MUNN & CO. 

PATENT ATTORNEYS 


Wool worth Building 
Scientific American Buildmg - 
Tower Building ... 
Hobart Budding ... 
Van Nuya Building ... 


. - NEW YORK 

WASHINGTON, D.C 
. . CHICAGO, ILL 

SAN FRANCISCO, CAL. 
LOS ANGELES, CAL. 
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HOME-OWNER’S HAND-BOOK 

By AUSTIN C. LESCARBOURA, Man*(in ( Editor 

A GUIDE for the man who already owns his own 
home, the man who is going to buy a home, or the 
man who is going to build the ideal home A vast com¬ 
pilation of the best advice on building materials and 
building methods, written in understandable English 

Includes building materials, excavation, the frame house, 
the brick and hollow tile house, the stone and concrete 
house, the roof, interior trim, painting and plumbing, 
wiring, upkeep, landscape gardening, etc 

PRICE, $2 00 POSTPAID, $2 15 


SCIENTIFIC AMERICAN PUBLISHING CO. 


233 Broadway 


MUNNA CO 


Now York City 


Other good Bookt from the Scientific American library 


MT PSYCHIC 
ADVENTURES 

*F J M s lr alw Bird. Aw ri s t i Editor 
Mr Bird mg nest of Conan 
Doyle was privileged to play 
Sherlock Holme* in the pay 
chic Held Hie book is a com 
plete record of hia seances and 
psychic adventure* In London 
Paris Berlin Munich and U S 
Thrilling as well as scientific 
Price 9130 postpaid 91.65 


SCIENTIFIC AMERICAN 
CYCLOPEDIA OF FORMULAS 

The moat complete book of 
receipt! published A careful 
compilation of 15 000 selected 
receipts and processes India 
pensable aa a dictionary more 
useful 1077 pages 200 tlluatra 
tlons now in 83rd thousand 
Price WJO in New York Pa 
ctfic Coast *3 76 Points pro 
Dortionatc 


SCIENTIFIC 
AMERICAN ALMANAC 

Pocket sisc edition includes 
standard time the weather 
cloud forma storm signals, 
thermometers flag manual 
aalariea of officials year 1924 
calendar planets atar maps 
signs of iodise postal inform 
stlon etc Pric* 25c 


Plug the Power Leak* 

JQESSEMEK Oil Kngin.. used 
for the power supply stop the 
losses so common with steam 
power The power-leaks preva¬ 
lent in steam power plants In the 
grates furnaces boilers, radiation 
and many other points of low are 
entirely eliminated by the um of 
the clean efficient economical 
Bessemer Oil Engine 

Savings In Installation (.oat operat 
ing coat floor space and upkeep make 
Bessemer powrr vastly superior lo 
steam power 

Let our engineers explain Just 
where Beaarmers will earn a profit 
In yuur plant 

THE BESSEMER GAS ENGINE CO 

U York Si Grove City Pa. 


LEARN WATCHWORK jSKW&BfflS 

A fins trada cmitiuandluir a good salary and your 
•arvices always In demand or you uan 
•Urv in bn sinus lor yourself At 

BRADLEY INSTITUTE 

Tba greatest school for 

wst4*n*4«r*.l« Ow wyrid Ad 



but alto because of the danger eeddents 
when tbe combined beat and preeeure hiw 
reduced the alertness and carefulness of the 
men In the deepeet mine in the world, the 
St Johp del Bey gold mine in Bruit which 
ba* reached a depth of 0720 feet below the 
(op of the ground, the problem became ao 
acute eome years ago n to threaten the 
dotting down of the mine entirely The men 
became sluggish and dull and more and more 
careless in taking precautions Accidents in 
creased until the death rate averaged more 
than one a month, and it began to be dU 
ftoult to get not only laborers but skilled 
professional workers as well to go to the 
bottom levels. The problem was solved by 
the building of a cooling plant at a coat of 
nearly half a million dollars, which drives 
air into the shaft at a temperature as low 
as 43 degrees. Even with such devices as 
this, however, mines in many parts of the 
world would have difficulty In operating at 
this depth, as the rate of increase in tem 
perature In the Brasilian mine has been 
only about one degree In 123 feet 

With Camera and Chisel 

(Continued from pope 109) 
of one marking to fall directly upon that of 
the other, the surface thus receiving the 
light will occupy the same position as the 
corresponding surface of the model or sub¬ 
ject, when the photographs were taken. 
Thug it may be scon that by building or 
carving the material until the corresponding 
markings of screen and reeprd photograph 
♦‘oliiclde o\er tho whole surface, a true re¬ 
production of tho form of the subject will 
be tho result The work of modeling or 
carving is done by hand under the guidance 
of the projected light beams, which carry 
tho true form of the subject to the sculptor, 
but there is nothing in the process or ap¬ 
paratus to bar him from modifying the 
statue ns he pleasee 

Tho sire of statue Is regulated by varying 
the distance from center atand to camera 
projectors, after tho roeord photographs 
hu\e been obtained Tlds is made evident 
by some of the accompanying illustrations. 
Within reasonable Limits, nil risen of re pro 
Auctions may be made from a single set of 
record photographs 

The exp< noncon of the model or subject 
are very pleasant in comparison to the 
tedious pomng required by the old methwli 
Only n few minutes are required for the 
taking of Sr\rrn1 complete set* of record 
photographs including the illuminating pho¬ 
tographs which are soraotimes used in the 
form of tinted slides for illuminating the 
finished stntuniv by projection 

This promt* is adaptable to the produc¬ 
tion of prm ticully all dosses of statuary in 
all else* and is especially useful In copying 
nnd enlarging sketch models or any other 
existing statu a rv One of tho most valuable 
featured is the can© with wlririi the record 
photographs of persona or objects may bo 
taken fliul stored for safe-keeping until 
needed for the production of statuary at a 
later time. 


AgricoHart? But agricufcar* 
upon steel for tbe farming inSaMnsiy that 
makes it poaribl*. 

Our vast railroad ijJtamiT DspsadoPt 
upon steel for locomotives, oars 
rails upon which they ran. 

Shipping? AU now built of i 

Oar enormous factories? 8b 
and fitted with engines, lathes, tools, Mg and 
small—«n fabricated from tbe steel and iron 
of the blast furnace and the foundry 

Our cities, with their towering buOAngs 
bousing many of them a whole to waf al of 
people Steel girders, oohunns and plates 
made them possible. 

The future historian will surely designate 
our era as the Age of Steel. 

Tha Heavens in February, 1924 

(Contused from pegs 110) 

Auriga high on the right Persona, Andro¬ 
meda and Cassiopeia are in tho northwest 
Cepheua and Draco are In the north, below 
Ursa Minor, with Urea Major lu tbe north¬ 
east Leo is well up in tbe east and Arc- 
torus and Spies have just risen. Hydra and 
Oorvuc, in the southeast complete our list 

The Planets 

Mercury is a morning star all through the 
month, and is best seen about the 6th. when 
he is 26* from the ran end rises at 8 46 A 
M Venus Is an evening star and la becom¬ 
ing more and more conspicuous. In the 
middle of the month she remains In view 
until &30 P M. Man is a morning star In 
Scorpio, rising a little Iwfore 8 A. M. Jupiter 
la does by, and on the 13th the two planets 
are in conjunction, lest than half a degree 
spurt Saturn is past quadrature and rises 
at 11 P M. In the middle of the month 
Uranus is an evening star, bat too nut the 
sun to be seen Neptune is in opposition on 
the 8th, in Oh 20ra 8s R. A. and plus 16* 
20* 0" declination, at that time he mores 
60s west and 32* south per day This puts 
him on the western edge of Lfo, In a region 
where it will be very hard to find him with 
out an equntnrUUy mounted telescope 

The moon Is new at 0 P M on the 4th, 
in her first quarter at 3 P M on the 12th 
full at 11 A. M on the 20th, and In her last 
quarter at 8 A M on the 27th She is 
nearest us on the 20th, and furthest away 
on the 12th During the month *he passes 
near Mercury on tho 2nd Uranus on tho 
6th, Venus on the 7th Neptune on the lfttb 
Saturn on the 24th, and Jupiter and Mar* 

i tho 28th 

A total eclipse occurs at the February full 
moon, bnt as might be Judged from the hour 
of that phone, it is invisible In the United 
States except in parts of Alaska, The whole 
eclipse is visible in Asia, and its dose in 
Europe This eclipse is noteworthy for its 
long duration, totality lasting an hour and 
thirty-eight minutes. Tills la because the 
very center of tho earth's shadow falls upon 
the moon—though not in the middle of the 
Utter 


tao^s 



Ntw Vavto 0*ty 


“WONDER" COLD PIPE, TUBING 
AND BAR BENDERS 


S i ltol Wlto Wari4 



The Story of Steel—n 

(Continued from page 109) 
the machine which makes a cut 40 feet 
deep and 176 feet in width Sixteen tons a 
minute means nigh upon a thousand tons an 
,hour, mid the tracks are so laid and the 
j train so manipulated that the work of the 
J shovels goes on, except for repairs, unin 
terruptedly night and day for eight months 
of the yeur 

AVith these figure# in mind we are pre¬ 
pared to learn thHt the Hull Rust mine alone, 
during the great activity of 1910, shipped 
out 7 666 011 tons of ore, or over 10 per 
cent of tho total of 75,167,672 tons mined 
in the United State*. The magnitude of 
the Muwnbe range mine*, in comparison with 
the others in the Laks Superior district, la 
shown in the following record of output for 
the busy years of 1618, when the total out¬ 
put from Lake Superior wag 02 880172 
tons, Tho shipments were* Vermilion, 
1,182,908 tons Cuyuna, 2,478,800, Mar¬ 
quette, 4 364 297 Menominee, 0378,098, 
Gogebic, 7,936,701, nnd Misrabe 40390,711 
tons. 

An estimate several yean ago by tbe 
United States Government of our national 
wealth placed it st 220 bftUona of dollars, 
It may well be 260 billions today. If the 
writer were asked to nams the principal 
agent in the enormous growth in wealth of 
this country during the past two decades, 
he would ualiesltadngly name the vast iron 
deposits of the Lake Superior region find 
the consequent pheaomeuaLJpajrth of our 
stsel industry. ~ 


The Blue Ribbon of the Atlantic 

(Ctmlmaod from page 104) 
over 000 miles, and on one day ran 017 
miles, which is tbe record tor one day eaat 
ward or westward on this route. In making 
this day ■ run, she showed an average speed 
of 24 92 knots. 

In 1918, the writer saw both tha 'Trivia 
than** and ‘ Majestic'’ under construction at 
Hamburg, and he was informed by their 
designer that they were identical strips In 
model, accommodation, and motive power, 
but that the “Bismarck” (“Majestic”) was 
sir feet longer than the “Vaterland” ("Leria 
than ’) This additional length wm given 
ths vessel he stated, so that the Hamburg- 
American Company might possess In ths 
"Bismarck' the largest ahip afloat Ths 
greater length was secured by introducing 
two additional frames omidihip. Since the 
displacement of the additional anridshlp 
body on n draft of 80 feet fs 709 tone, the 
"Majestic” exceeds tbe "Leviathan” by that 
amount her displacement being 04,809 tons 
as against a displacement of 04,100 tons 
tor the "Leviathan" The "Leviathan" and 
the "Majestic” have the same turbine equip¬ 
ment but the bigger ship carries two addi¬ 
tional boilers, tho "Leviathan" having 40 
and the "Majestic” 48 water-tube tamers. 
The "Majestic” holds the record to the east¬ 
ward with a passage of 6 days, 6 hours, 21 
minutes, which war mads at the record speed 
of tbe whole trip of 2170 knots, Her best 
day’s ran of 609 miles was mode to the 
Hog beet Ml-day ran to the sari- 
ward ftjf 09* Rules, wns made at a spaed of 
2806 knots, 






For you who want a superlative cigarette 
herds the world's finest —at 20 for 30C 


c lfy them tonight 
foryourLuxuryHour 

-that easy chair hour 
when every man feels 
entitled to life’s be& 

Rvll Mall Specials 
size-plain ends only 
2Qjbr&>< 

5\o change in size or price 
of Pail Mall 'Regulars 

[corkhp] 



Have you been on domestic 
brands so long that you've for¬ 
gotten how good a cigarette can 
taste? A real Turkish cigarette 
that is blended from the finest 
Oriental tobaccos* 

Tike the famous red box home 
with you tonight, and after your 
coffee, when you've snuggled 
down in your easy chair to read, 
relax or chat —light up a real 
Pall Mall 

As the rich gray smoke curls 
from your lips, you'll wonder 
why you’ve ever denied yourself 
the luxury of these superfine 


Turkish cigarettes It's the only 
smoke for the Luxury Hour— 
that treasured hour after the 
day’s work when a man’s in the 
mood for Life’s best 

And once you’ve tried Pall 
Malls for your Luxury Hour, 
you'll soon be smoking them 
exclusively for all hours 

You can enjoy Pall Mall, too, 
without strain on your pocket- 
book For they come now in a 
special new si 7 e —20 cigarettes 
for 30c (Plaw ends only ) Cork 
tips remain in the old size, at 
old price 



or 30 ^ 


WESI OF THE ROCKIES TDfir^ 





















































Street Cars Build Homes 



Away from the dust and heat and coigeston— 
street cars bu Id homes Even those who can and do 
afford automob les bu Id the r homes near the car line 

Adequate progress ve economical street car service 
13 the thing your commun ty must have for social and 
industr al growth 

Your street railway company may need your help 
and that of all your neighbors before t will be pos 
stble for you to have the transported on your com 
munit> needs It 13 to your interest to see that tax 
at on pav ng costs and other burdens are not so 


inequitable as to prevent development and progress 
If you encourage efficient management and help 
provide the right incentive then the right kind of 
service at the right cost will be available for every 
one to build homes in desirable places 

Wcstmghouse engineers have developed the appa 
ratus that makes street railway operation possible 
and are constantly developing and perfecting devices 
to make such operation more economical reliable 
and safe—all of which has real significance because 
after all street cars do build homes 


WESTINGHOUSE El ECTRIC & MANUFACTURING CO 


Office* m all Principal Cities Representatives Everywhere 
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MASTERPIECES 


DIVISION OF FORD MOTOR COMPANY 


The Calmolef 




Innovation may catch the popular 
fancy, but the expert knows that a 
new departure is an advancement 
only when it extends the sound 
application of authontative prim 
ciples. 

/ 

When it meets that test, he sane- 
tions the unconventional design 
for practical use. 

Every exclusive feature in the Lin¬ 
coln car was so selected. Each 
proved itself technically sound; 
each became an essential factor 
in making this car indisputably a 
masterpiece. 

LINCOLN MOTOR COMPANY 


LINCOLN 
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Ball Bearing Flywheel in Australian 

Mine Raises Lift Four Times With Power Off 


I N far off Australia, the power of two 
40 H P gas engines was required in this 
mine at Rutherglen Victoria, to raise a loathd 
lift The problem was solved by two 40 H P 
motors and two 150 H P generators with a 
five'ton flywheel running between one gen 
erator unit on Skaytf self aligning ball 
bearings to operate mine lift 

Enough energy is stored by this six foot 
flywheel,operating at 1000 RPM to tnable 
18a H P to be taken from each generator 
meeting all mine requirements 

THE SKAYEF BALL 


In addition when power is shut off suf- 
fi ent energy is stored up m the flywheel 
to raise the lift four turns proving fnc 
tion is a negligible factor in Skayef self 
il ^nmg ball beanngs 

Although your requirements may rot be 
as exacting as in thi Australian mine where 

I armg failures wc uld prove serious c msing 
t btly shutdowns 5 KF marked ball b ir 

II gs will give you the simi dcgric of de- 
p idablc service at all times 

BEARING COMPANY 

165 Broadway, New York City 


Supervised by BKP INDUSTRIES, Inc 

11a 



BEARINGS 


The Highlit Expression 
of the Bearing Principle 


fn i dR^f UKj Antic** Maxell 1H4 Volttm 1M Number ! FtfalMhad month* by Sc nt flI' Aimmii PubU*hln« Comi any ml 
prlot) $4.00pir year* Entered u matter June is 187* ittbi poet office at New York 


at 2M Broadway Ncu York N Y 
N Y under the act of March fl 


and printed n the USA 
ltr* 
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dhe AFRICAN'©mm talk" of TODAF 


Boom! Boom! Boom! Boom! 

Thus the drum talk of the natives of Africa broadcasts to a 
radius of fifty or sixty miles the departure of white men 
leaving one village for another To the weird Boom! Boom! 
of the huge drum, the travelers with their porters com¬ 
mence the perilous journey, knowing that their arrival is 
expected at the next village 

What a far cry this crude method of sending messages is 
from our modern, useful, pleasure-giving radio And how 
very backward it seems when we consider the rapid strides 
made in the radio industry in just a few years’ time as 
exemplified by the Crosley story 

Three years ago Crosley Radio Receivers were unknown 
Today, The Crosley Radio Corporation is the largest manu¬ 
facturer of radio receivers in the world In every part of 
the United States, happy users are enjoying the beautiful 
concerts, useful lectures and valuable news that Crosley in¬ 
struments unfailingly bring in from the distant points desired. 

Real Merit at moderate prices has brought about this Crosley 
popularity Crosley engineers have continually kept abreast 
and perhaps a little ahead of the rapid advancement that 
radio has made 

We Firmly Believe that Crosley Radio Receivers Are the 
Best that have Ever Been Offered to the Public 

INSIST UPON CROSLEY RADIO APPARATUS 
For Sqle By Good Dealer$ Everywhere 

THE CROSLEY RADIO CORPORATION 

POWKL CROSLEY JR Pre.ident 

FORMRRI Y 

The Preciuon Equipment Company and Crcwley Manufacturing Company 
325 ALFRED STREET CINCINNATI, OHIO 


- 4 B 


Following Is a List of the Most 
Popular Crosley Receiving 
Sets With Their Prices 

Crosley Type V (formerly Ace) 
one tube regenerative $ 20 00 

Crosley Type 3-B (formerly Ace) 
three tube regenerative . 50 00 

Crosley Type 3-C (formerly Ace) 
Consolette model 125 00 

Crosley Model VI, two tube 
incorporating radio frequency 3000 
Crosley Model X-J, four tube, 
incorporating radio frequency 65 00 
Crosley Model X L, four tube 




Tka Crosley Radi a Corporation owns and 
oporatos Broadcasting Station W L Jf 


CROSLEY MODEL X-J-Priea $45 

* t £ dl ° frequency tet combfnlni on* stale of Tuned RmUo Frequency Ampllft* 
cation * Detector and two au*** of Audio Frequency Amplification A Jack to plus 
to oo throe tube* for bead phone*, the lour tube* belod otn«fwt«* connected to food 
apeakar Creel** Multlaut, sntreraal rh#p*t*f* lor ell male* of tube* lor dry edl* 
or Btor*Se batteriee new coadttuer with molded plate* filament iwltcb end other 
reStJcm.au add to It* performance and beauty 

Wr hoHovo that for i ringing in distant Stations it cmnmot li niaM 
Coat ol neCecaary a cc o aa orta* from <40 00 up 

--—MAIL THIS COUPON TODAY- 

The Croaley Radio Corporation, 325 Alfred St , Cincinnati, O 

Gentlemen —Plcaae mail me free of charge your complete catalog of 
Croaley Instruments and parts 
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With the Editors 


O UR series of traffic articles lius now 
reached the point where something 
In the direction of constructive Hughes 
tluns is In order We are not without 
resources in this direction We have dis¬ 
cussed the matter with various gentlemen 
who, as administrators of the law or as 
del\erH into the statistics, may In* us 
sinned to have opinions worth* of niton 
tlon lint the main prerequisite for uni¬ 
formity of law Is c<KJiK'rutlon It tlu re 
Hre existing agencies through which such 
cooperation between the states Is in the 
\uij of being ubtalned und If we go uhwtd 
without consultation with these agencies, 
we are quite as llhclv as not to rim 
counter to their program Their Ideas 
might be better than ours, ours might be 
better than theirs but whhhcur way 
this comparison might run, promulgation 
of our ideas in the fine of theirs ujuIi! 
only result In spilling the Is ana 

A V admirable way turns up of avoiding 
lids On ianuury 24th and 25th the 
Motor Vehicle CommlRsIoners of ten hast 
ern Stutes met In conference In New York 
They do this fairly often—thev have a 
permanent organization In fact, through 
which they keep track of one anothtrs 
(roubles and one another h Ideas It was 
fulrlv obvious that at this conference mu 
terlal would be devi loped bearing ujam 
our series, und equullv that contact could 
be made by our editors with these various 
administrators So we have held the 
third urtlelc of our series o\er until 
Apill since we cannot wait until after the 
conference to write It und still get It in 
the March Issue As we tvi>e these re¬ 
marks, we have talked with three of the 
('oimrilsHloners seen their conference in 
session and are amply assured that our 
third article will be the better for the 
delay It will probnblv Is given over to 
a discussion of the organization the alms 
and the procedure of the conference and 
un Jmlharhm of Just whal Is to he ac- 
compllshed by this voluntary banding to 
gether of the State administrative officers 
* 

D R Aik RED ABRAMS Is dead but 
the electronic system mure he* on 
In at leust one resi>eot the death of the 
founder clears the atmosphere No longer 
can it be claimed that only Abrams Is 
competent to moke a test on which Judg 
mont of Ids system shall be based No 
longer can our investigation be foothulled 
back and forth from the practitioner to 
Ahrums, from Abrams to the practitioner 
It will now be necessary for the electronic 
technique to stand on Its own feet or In 
gloriously to fall Which, the next few 
months will doubtless determine. 

I N TIIE meantime In far away Aus¬ 
tralia the Abrams treatment Is break 
lng into the newspapers inflaming the 
public mind, and absorbing the attention 
of dominion cabinets Attention being 
focussed an the electronic diagnosis and 
treatment through n demonstration of 
some sort staged In New Zealand, the 
papers of Brisbane, Sydncv and other 
continental dtles demanded that their re- 
si*ectlve governments conduct an Investl 
Station Medical opinion wai* sought by 
the authorities, and whs of course ad 
terse, whereupon the authorities dropped 
the matter Not so the newspapers 
Screaming headlines about governmental 
Inertia and suffering humanity alternated 
with facsimile reproductions of cable¬ 
grams from Abrams hfrtjself offering to 
extend help to an investigation ' In any 
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way possible"—our readers will observe 
a familiar note letters from i ample who 
have l>een cun d of Incurable canters In a 
few days vie for position with oilier idiii 
imink Jit Ions denonnt lng Abrams us u 
faker The iFNTif k Amkrican invcMti 
vatlon In quoted In nuim rous wav* One 
paper reproduces our opening article In 
which we forecast a huig und difficult in 
uNtl^utlon, and throws tills into the teeth 
of tilt Australian tbs lurx who prt sume 
to dtnomue Abrams more or less offhand 
Govt mments art quoted n« waiting tijMin 
tlu r< suit of our Investigation prt pared 
to abide by this result and emphasizing 
the alwnrdltv of dnplkntlng t»ur work 
Abrams and the SctKNrmc AMf ait an are 
furnishing the major itollticul Ihnul of 
the moment In I he Antipodes 

I NCIDENTALLY our Abram* Jnvestlgu 
tlon as we go to press, Is tiiklng to the 
ioud All o\t r tin iNiuutrv thert are 
mtmi rous Investigators some actuated 
purolv by the desire to advance sclento, 
others vve Aar moved mnlnlv by .soil* J fade 
for their own finances hut all working 
hard in the effort to Isolate and Identify 
anti reduce to order the elusive and elm 
otic forces whhh if tlart lx any truth at 
all In the t I«h f ronlc system lie behind Jt 
We shall tall on a imiulttr of these gentle¬ 
men an<l let them exhibit to us Just whut 
thev are doing It may la that lluv will 
la abk to show us something startling.. 
It nmv lie flint wc shall he nhlo to u[wct 
their im>ih of gold and fracture their rain 
bows as compute)* as we lam nlrtady 
done in the cases of om or two bMul re¬ 
st artlurs But whatever the results of 
our (oufiut with them there wilt be an 
intt resting story to tell 

A ND w hilt a set tlon of the ediktrlal 
hlaff Is tn tour, other tilings than the 
electronic reattluns will come In for atten¬ 
tion We shall for instance, visit the 
grtat (nglneerlng 1 il)oratori(H at Dayton 
and we shall tome awav from them with 
it story following out our reant editorial 
The automobile In tin test tufa* tor 
Just ns we hml Ixgun tt> flatter ourselves 
that tin major proldt ttis of motorcar de¬ 
sign vvtrt about settled so tlmt we might 
look forward to a perhsl of comparative 
stahllltv of tvi>t, them industrious scien 
tlsts turn up some distoverks tliut give 
fun lio|>e of making present-din curs 
and prestntday fuels and present day 
prat tin look alsmt as nutdern as tlu two 
lungers of HKM that recently staged an 
tndurnntt rate Iti tlu stretts of New 
iork t)f <oiir« tlmt dtssni mean that 
wt should get punk kv about the last 
Vturs tar that wt have or the tills year’s 
cur that w< had thought of buying The 
fiulorv Is alwavs live yetrs or more be¬ 
hind the laboratory la an Industry that 
produces on nik h a quantity bask us does 
this one and wt may therefore bo quite 
certain that whatever the epoch making 
Innovations the next few months they 
will come Into actual commercial practice 
In such a wav as not to affect the sta 
hllltv of the industry 


O T Tt traveling member will get as far 
west at Hlverbank HI when stand 
th^ imignlttcent laboratories descried In 
a recent Issue, the hobbv of (olonel ( eorge 
Falnan We have nlreadv tokl about the 
laboratories, us such Now we shall be 
able to put ltefore our readers their 
specific work In sound human hearing, 
X ray therapeutics and otlui Interesting 
fields 
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Quality is synonymous with 
long life in Federal Motor 
Trucks.They have been manu¬ 
factured for fourteen years 
with the one idea of giving 
many years of service—at 
lowest cost per year, federal 
quality is amply substan¬ 
tiated in the high resale value 
Thousands of Federals are now 
operating with over one hun¬ 
dred thousand miles to their 
credit. * - The purchase of 
Federals is protection for 
your investment. * * < 


THE FEDERAL MOTOR TRUCK COMPANY 

□•trort, Michigan 


Prices of Federal Trucks 

I Ton $1675 5 6 Ton $4750 

I I i Ton 2150 7 Ton 5000 

2^-Ton 3200 I I* ht Duty Tr*ctor 3200 

3 j to 4 4200 Hwvv Duty Trmctor 4235 

These prices are for standard cHassu only in 
lead—F O B Detroit Excise tax additional. 



In the work of Retting materials to the 
building job Federal Trucks are giving 
excellent service everywhere The scene 
below shows a Federal 3 H ton operated 
by the American Concrete Company in 
San Francisco It is because Federals are 
manufactured of the finest of steels and 
constructed on modern engineering prin 
ciples that they operate economically 
and depreciate slowly 


ppn en a i 

r ELL)LKAfk 

MOTOR TRUCKS 
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flHAT most efficient tx>dy of men 
known ns the 
Corps of the United 

Army has designed four powerful dredges 
for maintaining the harbor entrances and 
channels of the United States, contracts for two of 
which have already been placed Particular interest 
Is attached to these ships because they a ill be driven 
entirely by electric power, generated in a combination 
of Diesel engine# directly connected to Wesflnghouse 
generators. Brnudlv speaking they Rre modeled upon 
the general lines of the existing steam dredges of the 
Engineering Corps, hut In 
addition to the eleetric drive 
they embody many other Im¬ 
provements looking to high 
efficiency of operation 
Each dredge Is 268 feet 5 
inches In length over all its 
Ioann is 46 feet and its depth 
22 feet 0 Inches Amidships 
are four large hoppers with 
a combined capacity of 1250 
table yards The hoppers 
arranged two on each aide 
of a central well, open to the sea, within which is lo- 
cuted a 26-lnch pipe 45 feet long, which is carried in n 
frame of steel lattice work The upper end of the 
frame Is hinged to ennble the pipe to lx> lowered to the 
river bottom for dredging operations At Its upi>er end 
the pipe connects through n flexible Joint to the suction 
end of an 800-horsepower centrifugal pump At the other 
or lower end Is a heavy steel gridiron which is known 
technically as the drag In dredging the drug Is 
lowered to the bottom of the chnnnel the pump Is 
started and the ship Is run slovvlv Hlong the course to 
lu» dredged out The drag, acting like o powerful daw, 


Engineering Keeping Open Our Harbor Channels 

lited States 1 O I 


loosens up the sand or other material which Is xuckcd 
up with the water by the pump and discharged Into the 
hoppers When the ljollotn la hard powerful jets of 
water are discharged against the material, and the 
rush of water Is sufflclentlj jxmerful to loosen anything 
short of rock 

The power plant consists of three horsepower 
Diene] engines, each of whit h Is directly ennneded to a 
700-kllowutt Westlnghouse generator There nre also 



Plan showing arrangement of engine rooms, hoppers and dredging mechanism 

several auxlltarj generating miltq The* three engines 
aie located In the engine rooms one of wliidi In for 
ward nf the hoppers and tin other aft of them The 
current for driving the ship is led to two 8O0 horse- 
t>ower Westlnghnuse matins <uch of which Is direct 
connected to Its own prop* Hi r and these form tin 
actual profiling nmchlneiv of tin dredge Tin control 
of those motors Is rente ltd In a hand wheel In the pilot 
house so that the navigating officer can control the 
ship directly without flit intervention of tin engine- 
room statT Met trie power h nlso used for I In opera 
tlon of the jMiwcrful svutlon pumps and for Ur raising 


nnd lowei Ing of the dredging ladder 
The vertical movement of the ladder Is 
controlled b> cahleH whkh lead to the 
top of a steel A frame, mounted uatrlcle the well, and 
down to the lower end of the dredging ladder 

It is doubtful If anvwhere else either afloat or 

ashore are so mum different applications of electricity 
to l>e found gmu[K>cl together in so small and restricted 
u space In addition to driving the profilers the 
elec trl< Ify opens and shuts the hopper chairs, pumps the 
mipplj of water and fuel oil, compresses Hir for blowing 
the whistle makes Ice and maintains (Mid storage, 

heats and ventilates the ship 
warms the fuel oil runs the 
niathlm shop tools handles 

the anchors operates 

winches and caiwtans hcHts 
the water, steers tlu ship, 
cooks the meals, and—lights 
the c igurs, cigarettes and 
pipes If jcm phase On each 
dredge are 56 ehxlrle lights, 
100 »lectrk hiatus 25 elec 
trie fans and two electric 
ranges Mr W II hasten 
of the Wcstinghouse < ompanv is pmhahlv enrrccl in 
stating that these dredges art the tirst habitation of 
ci\ill/ul man when tire In some form or oilar Is not 
ueeded We understand that tbt United States liigl 
neerlng Corps will make careful tests of the equipment 
of these dredges under all conditions of o|>eraMon and 
will puhltsh the results The work done by the army 
in establishing and maintaining tin harbors of the 
l nlted States Includes deepening Boston from 2() to 40 
fes t New \ork from 10 to 40 feet, Norfolk from 
12 HI to 15 40 fut New Oilcans from 0 to *10-85 feet 
and mun> other harbors from 8 or 9 to 30-55 feet 



New, ilirttln dredge ter army engineera, Length, 268 feet 5 Ittcheti beam, 46 feett depth, 22 feet 6 tnehee, hopper capacity, 1260 cubic yards. Two of theoe 

•re being built. They will keep open the cheneela of onr harbors and rirera 
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Necessity Mothers the Fisherman 

Taking the Smell and the Sails Out of His Daily Routine 

By James H Collins 



OW beautiful I 
t x < I a I in the 
spmators as 
I wo gullant fish 
I n ^ Ht luMiners 
i louds of Hall, 
vie fm victory off Gloucester 
Hit v art I lie lust word In 
(Is)ilnk uh*« 1h in u double 
mmini Hie IuhI word b\ rtn 
son of flair great spruid of 
dinuiM weal hi rllin ss hjjuh] 
and biiint>—with a nrj llttb 
whtli paint and brnss work 
they would l>e tranaforna d 
Into nth im ns y at Ids And 
the last word us a tviH that 
lias riaebid Its limit of divtl 
opulent and In doomed I or 
no sootur an tin nuts over 
than Imth h< boon era arc 
hauled into dry dock 
and their engines re- 
atortd Tin tMiiuty 
that thrilled m>cc 
tators Is ibe beauty 
of n dying tyjK* nmk 
ing Its last gallant 
stand against a new 
and s p e< turular 
order of things 
Our Atlnnth const 
f I m h < rIe s have 
reached a stage 
whiri masHltv the 
mother of invmilon, 

1ms lain uillul In to savi and rflmhllltute them 
Ibis was vlrtuallv the first Amirban Industry It 
bus furnlslud lighting nun for our nivhs seamen 
for our whuhrs and iHpinr nn tchantiain, pathflndirs 
and discovert rs In the woihls unexplored is glons Tor 
nearly three huniJnsI years It has his n londuilod with 
llttb i hungi In prhulpli though st« adv jirogress In thi 
size of boats tlie Imglh of voyages tin Improvennnt 
of fishing gear and nuthods Hut fishing has become 
less and less prolltable with the development of Indus 
trlts ashore The hardv Ni w hnglande rs who sailed 
out of Ulouctster und other shipping itorts until fifty 
\ears ago found better op)mrtunllU s In tin fait orbs 
that sprang up in New Fnghind and wi re also fitted for 
bitUr paying work b\ ulumtbm In tin publli schools 
Tiny wire roplnced b\ the equally liurdv Tllui Nose 
of Nova Stotla With the forest on one sldi and the 
sea on the either, he was forced to lumbering or fishing 
for u living the ngrUulturnl rcMiurivs of Ids muntry 
being tm*ngi r Hut now Industry and schools inuki new 
opjHirtunltli h for the Nona Scotian and he no longer 
llnds fishing profitable—unless It inn lie put on an 
tnilrih ntw basis 

Msh are abundant and tin cost of catching them 
only n few wnts pir pound Hut even a short distunes 
Inland the ismsunu r pavs five to Un times ns much 
Thus whnt should Ik a stuide food Is regarded in a 
luxury Win re the Hritish eat HT> jKiunds of fish jvor 
capita vearly Amerlians eat b ss than l r > pounds 
Worse by methods oT dlstrltmtlon thus fur used fish 
do not nlwavs riaih the tonsumer In prime condition 
V mm the fiHhlng schoom r str eight through to the 
peddler with a push cart and (In horn who hawks 
fish uIhuH the stmts the fkhi rmnn lias falbn behind 
other food IndusrrUs in production und distributing 
nuthods and snffi rs < ninja tit Ion In two wavs First 
the competition of more ifThlentlv dlutrlbuted foods 
SiMoiui, the competition of other Industries that divert 
man power 

Hut now tlu inventor and research expert are com 
ing to tla fishc rmnn s uid The hard rough, hazardous 
work aboard fishing vessels, that keeps men awav from 
home is !>elng lightened and fishing trips shortened, 
by the use of jKiwer instead of sail The motor vessel 
lands fish more qnleklv after catching Instead of be¬ 
ing shipped whole, jmylng freight on waste and lee, 
the fish are dressed at seaboard cut Into filets or sides, 
wrapped in vegetable purchment paper, chilled and 
shipped In various types of Insulated containers Fish 
are not only brought Into the great trend toward snnl 
tary package foods, but Into the greHt distributing 


organizations that market other foods Heretofore 
limited to a few' INh dealers and |nddlers In the com 
munitv now tNh can l>e sold In tlu gmir and hutclmr 
The offal which was foimerh exinnslve waste can now 
N turned Into oil and fish meal at the senlwuird for 
soap making, tattle and poultr\ food ftrtlll/ers and 


In fact a wide miscellany of other applications. 

Ten or fifteen yeurs ago the fisherman began Install 
Ing gusollne engines The industry Is conservative 
however, and the rising price of gasoline was an ad 
verse factor Since then, oil engines of Diesel type In 
sizes as small as five horsepower have been developed 
and It Ik predkhHl that null will tie a thing of the pnst 
in two years Of 13 0Q0 tons of craft fishing out of 
Gloucester 5000 are oil power, 4500 gasoline, £000 suit 
and less than JUKI steam 

With sail the fisherman spent several days reaching 
the fishing grounds, and when his catch was complete 
set out for port often against head winds The length 
of time needed for the return trip was uncertain It 
might take a week and each day’s delay had Its effect 
ujMtn the freshness of his catch With sail, too, ho 
could not leave port without the large crew needed to 
work the vessel With motor power, It Is possible to 
run vlrtuallv on schedule making a round trip In three 
dnys a day to go, a dav to fish, and a day returning 
Ills cutch Is freslier, he can make a greater number of 
trips in the seuson, and the vessel is easily worked bv 
a small < rew when men are scarce 

Thus the splc und span vuoht like schooner, the fish 
ernmn s pride is being transformed The sails are 
furled down to stav until they rot except for light 
riding canvas When thov are gone the booms are 
taken down leaving only the masts The fisherman 
turns from sailor to mechanic spends loss time afioal 
and more with Ids family, and witli the wider market 
and better prlres In Night will find his occupation 
more nearly <»n the level of shore Industries that have 
lieen drawing him away 

Among other Inventory Uncle Sam has made an !m 
portuut betterment through his chemists In the Bureau 
of Msheries Department of < oimncrcc This is a < hem 
bill preservative for fishing, gear Nets seines and 
traps are both fragile and costly— u verv simple looking 
piece of gear nmy repiosent an Investment of many 
thousand dollars It N suhiect to salt water, sun, air 
— most of all, marine growths From the earliest times 
fishermen have sought some preservative that would 
lengthen the life of gear Ian bark has been used und 
tar These lengthen the life of gear, hut make it heavy 
stiff and difficult to handle Chemists have found what 
seems to be an Ideal preservative In copper 
olente whleh Is now available In a soapy 
preparation that with gasoline, 
makes a solution Into which 
gear is dipped It adds hard 
lv anything to weight, and 
does not uffeet flexibility 
Wldle figures are not yet 
available, it Is estimated that 
copper oleate will lengthen 
gear life at least r »0 j>er cent 
and In some eases double It 
The quality of fish will be 
greatly Improved vthen in 
ventors perfect artificial re¬ 
frigeration units sinnll enough 
to he Installed on fishing ves 
sols Artificial refrigeration 
Is nlreadv an Important new 
factor In the handling of fish 
ashore, hut practical* uppn 
ratus for vessels Is still in the 
future, and Ice is used In 
stead 

On the average only half 
the fish is food from 80 to 70 
per cent being offal, according 
to vurlety Seventy per cent 
of flounder goes Into the gar 
hage can when the consumer 
buys the fish whole, 60 per 
cent of whiting, 55 per cent of 
cod and haddock 50 per cent 
of mackerel Yet this waste 
can be turned Into by-prod 
ucts that come pretty near 
paying the fisherman’s price 
for the fish Until recently, 
It was not economical to fish¬ 
ermen to turn offal Into by 
products. The apparatus 
needed for making fish oil and 



Fish fllets wrapped In sanitary parchmont-paper, with shipping case. Package 
fish of this sort is revolutionising the industry 
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Ush meal was obtainable only In largo units and re¬ 
quired a considerable Investment and a large volume 
of offal to work on Now the inventor has come to 
the flsherraan’ii aid, nnd unite capable of handling 
^aste of a modernte*8lne fish dealer’s business can be 
soured for less than ten thousand dollars They are 
virtually automatic In their operation, cooking the 
offal, extracting the oil, drying und grinding the meal 
with only one or two workers 

One of the really magicul Inventions for the fisher¬ 
man Is a sheet of paper Under the now way of butch 
erlng the fish at the seaboard, utilizing the by-products 
different varieties are cut Into filets, steaks and bone¬ 
less sides, and some small varieties like pnnfinh w uled 
and cleuned ready for cooking These cuts are wrapped 
in vegetable parchment paper, put awa\ In a cold room 
to chill, and then shipped In Insulated containers of 
various types that keep them cool several day* The 
parchment paper Is water proof and odor proof t rt «h 
well-cleaned fish have little or no odor, but If these 
filets and steaks did have u “fishy* smell they could 
lie put In the grocers refrigerator with butter or uny 
other delicate food nrtlcle Moreover, tl»o housewife 
tan boll a cod or halibut steak In the paper wrupitor 
which would retain the odor of cooking, and the 
wrapper prevents loss of moisture or flavor ns well 

Hie fish filet has brought a revolution In marketing 
It began experimentally In Boston about two years ago 
when Imdduck filets were wrapped In parchment pnjier 
and shipped without Ice to New hnglnnd towns during 
the cold weather Summer brought the shipment to an 
<nd and they were never made fHr In 
lund. But one fish dealers fulth tn the 
Idea was so strong that he developed a 
compact box in which a tin container 
holding the wrapped filet could l>e shipped 
with a moderate quantity of lee A very 
large part of the difference between sea 
Iktard and consumer prices of tmh Is 
freight, not on food but on ice find offal 
Success was immediate Inland groec rs 
and butchers found that people who know 
ocean fish onlv by reputnthm, became cus 
liuaeis for thrai fish filets Invintive 
ability bus been centered uj>on shipping 
jMKkages of various tyjves packed to cam 
fish filets with the minimum amount of 
ice, and others requiring no Ice at nil 
One notably successful package of the 
UP ter tv lie, patented bv Its Inventor is 
made of corrugated fiber, and has tarried 
shipments of chilled filets duir ncross tin 
continent In summer Besides making flsh 
a package food for the groter and butcher, 
shipments are sent regularly to hotels 
dubs and Institutions It Is estimated 
th tt iK*ople even within easy shipping dls 
lance of the Atluntl* seaboard now eat 
one-quurttr ns much seafood us Kiev would If It W'cro 
obtainable regularly nt reasonable prlcts—width gives 
Bonn Idea of the market the filet fish trade has set out 
to develop 

This package Ideu Is being successfully applied to 
fish In another way, making It even more staple ns a 
food produtt for the grocery store and butt her shop 
That Is, (1m packing of cooked fish In glass jars, tt 
wonderfully tempting product for the eve when n ell 
very patterned fish like the mack* rel Is patked In dear 
liquor Glnss containers dis¬ 
play fish In the show win¬ 
dow, so to speak 

Uncle Sam has put his 
shoulder to the wheel at the 
marketing end, through the 
Bureau of fisheries making 
surveys of representative 
cities, securing the names of 
wholesale and retail dealers 
with the kinds of fish each 
handles, the sources of sup¬ 
ply transportation facilities 
and rates, the preference by 
nationalities for paitlculnr 
kinds of fish, and like data. 

*k>ine of the facts brought to 
Ught are startling Louis¬ 
ville cats only six pounds of 
fish per capita yearly Chi 
engo has only 222 exclusive 
fish dealers, compared ydth 
thousands of butchers and 
grocers, and eats chiefly 
fresh water fish, more than 
two-thirds of which, come 
from Canada Boston hus 
unlimited fish at its front 



A Boston' fishing schooner, with motor installed and 
sails furled to stay down till they rot 

door, yet Its fish trade Is largely local, Massachusetts 
alone consuming r »d per uni of Bostons total catch 
and onlv 11 per can pang l>c\ontl New 'Dirk and 
Pennsy Bunin Mum inland cities and tnwms have a 
prejudice against and can fear of salt water flsh, 
based on Indilltnnt quality under the old methods of 
shipping whole 11 wh In lit Unt promising niurktt sag 
gentlon made by tin 1 main of 1 Islierles N that flsh 
lie shipped In airlond lots cm u regular m hodule 


dropping tilT < onxigmiunts at different towns cn route 
A single minor Imcntfim shows the lmcntlu m*- 
11ft’ now going on In tin fishermens business that 
of rend* ring fishing \tsseK and fish muikits odorless 
Fre sh Ash do not smell hut the slime thev lea\* la hind 
In bilge wutir and on Hnois and miplnehs dots—In 
bilge wuttr It sim Us vllbdnousB It lias Iwsn lound 
that these odors am he eliminate d hv putting dtetro- 
lvtlc hv |MH.lilor(de of soda In th* lillgo water and using 
it oh u Hpruv or cleansing solution around markets, 


piers and any other plum* where fish are handled 
The fisherman Is going to college At the University 
of Washington, the < olhge of I Isherles bus been In 
operation since lftlO, under Dean John N Uobb, con 
centrutlng In Pndfle (^aist fishing, while In the hast 
re smith work on fisliLrles Is being carried nut at the 
Mu«huc luisetlw InstltuU of Technologv Thus far, the 
vast amount of Mhntlflc work on ocean Ilf*, has been 
done bv deep s*u *\]>edl(lonH, and along zoological lines 
~~\erv little has been done along the coasts where flic 
fisheries ar* and *v*n less from an Industrial und 
emmm iclul view |H>lnt 

Besides the Inventor tin fisherman needs the help 
*>f th* capitalist the su fi snmn and th* advertising man 
(ommerclallv, the flsfi trade has Iks n om of small 
dial* rs Inadequately mganiz* d and financed for dls 
trlbutlnn using outworn bnsln*ss methods Today 
n* w money Is coming into th* buB fining and dlstrlhu 
tlon of fish n* w companfi s arc Is Ing formed or old 
on *h consolidated and there Is noth*able Improvement 
In bustm ss methods the sale sman gfun fish In Hunt 
tary pa*kag*s *an tvtind its distribution to grocers 
and hut* hers f he advertising man thiougli the 
printed word * m ellsp* l popular prejudice agtlnst fish 
and break down serious handicaps like th* tonsum* r 
habit that finds iieoph to think *)f It only on bridal 
But the fisherman n**eds (lie Inventor most of nil 
I roiu hN v* *>sc 1 and his g*ur straight through to 
packages and by products there nr* op]>orBmltlcs for 
the iinenilve mind—provldfd It will ta*kl* the fisher 
man h pcsullar probl* ins aft* r first hand study 

Some Idea of the field foi resoun.li In 
v*nt!on and promotion Is gl\*n b\ IVan 
(ohb in n summary of itossibilltles in the 
flsh Itself 

A handled thousand tons of fish offal 
hu* h has lie« n thrown away for venrs If 
transformed Into oil nnd scrap is worth 
more (hun fly* mflllon dollars 

1 fit when fish ar* butchered like meat 
animals there will he even more valuable 
bv prodtnts To turn all but the edible 
poitloiis of a fish Into oil and scrap In 
disc rlminal* h Is sinful 
As In the puking imhistrv there nro 
choir» fid bits about fish now going to 
w nstc In t mis onlv a fi w poop]* living 
along tiic sea ho i rd know what dalnlirs 
the v m and how to cook them To most 
Inland jioopie, the idea of outing fish 
lands Hounds fantastic though they rtllRh 
tulfs fie ad a la \ In lignite The meat 
found on fishes hinds N the choicest of 
anv pari of the hodv ami th* cheeks or 
meaty portions found on the sides of thi 
heads of salmon nnd halibut the choicest 
of all ( od tongues are another deilmci 
that now go hugely to wiirU for Inch of 
IKipnlnr appreciation and cod sounds stilt another The 
sound is the air bladder of a fish in the cod nla 
lively large ‘tongues and sounds Is a constant Item 
In the menu of New I'nglaml laitels find restaurants. 

1 lsfi *ggs ar* another large Item of waste in the In¬ 
dustry going Into tBh meal If I hey *scnpe the garbage 
whtn thev are re allv a <lt 11* uty in themselves If 
projarlv cooked or In some casts can be made Into 
caviar or canned for use ns fish halt 
1 Ikewlse, fish yfild Industrial hy products equivalent 
to the pc ps|n and other 
pharmaceuticals of the meat 
packing Industry Sounds 
are used Industrially par 
tfiulnrlv for the clarifying 
of various liquids Another 
interesting * rumple Is the 
use of fish sc alts to make 
an arttfie tal nacre used In 
making near pearls Fish 
oil Is not onlv a substitute 
for higher priced oils in 
tertaln industries, but whtn 
care Is taken to make It of 
sound (pm litv can be used 
for edible products after be¬ 
ing put through the hydro 
g*.nation process Msh glue 
nnd fish leather too, ure 
capable of development 
The fisherman s vocation 
has fallen Milnel In th* gen 
ernl progress of the food In 
dustrlcs It now culls f<»r 
rehabilitation through lnven 
t Ie»n re seurt h and better 
business methods Thin re¬ 
habilitation It Is getting 




Typical apparatus for reducing flsh offal to oil and meal, doing the work auto¬ 
matically though on a small scale 
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Arctic Exploration by Aircraft 

"Shenandoah” to Reveal the Secrets of the Uncharted Polar Seas 

By a Member of the Board on Arctic Exploration 


1 |IIL pun*w of naval exploration In 

the Arcth is to determine and chart 
the location of luntl In an area one- 
third the Hi?* of tlu United ^tnte# 
This 1,000,000 squun miles hlng be 
tween Alaaka and the North Pole 
In uh \et UDtvjihirtd A single dash 
Into hiuIi an ana dittniilm*# little 
To know the area requires seuroli 
and mapping by aerial photograph} in u H\stenmtlc 
way The work of tin llr«L Hummer could accomplish 
ret onnalssaneo, th< poRnlhlo gent nil fixation of Homo 
land, the proof of the feasibility of charting by the 
dirigible “Shenandoah and by planes equlpjKd for work 
on Ice and water and the osLahUHlmiuit of bases with 
dirigible mooring masts front which the whole work 
could be continued in the future If any land Is lo 
cated or If the (hurting proves that land does not exist 
then the United States has added that much to the 
ndintlfk know It <lg< of thp world 

Imaginative people who are not Interested in this 
dull charting ut Islands sav the United States may 
through this work, lie the first to establish an air route 
from Wewtem hurojte to lupan over the top of the 
world An Island here and there us a possible landing 
place is of more Interest to those of n practical turn of 
mind This short nit from I#om1on to Toklo would be 
inude by thing from SpltzlH»rgen to Nome Alaska via 
the Pole The distance between the last two places Is 
about 2200 nautical inlkn Tlu < raising radius of the 
' Shenandoah at fifty knots is HOOD nautical miles with 
uu additional margin of 15 |>er <ent The real business 
of exploring and churtlng the region 
north of Alaska bus confronted aviation 
with problems that art forcing design 
forward with great strides Short of 
actual war there has been nothing that 
has nctod as mart of a prod to designers 
and operator# than the order of the Sec 
rttary of the Navy to do this work by 
aircraft 

Both planes and tin dirigible 'Shenan 
doah' art necessarv for this work The 
“Shenandoah* Is used ebb fh lw cause of 
her gieattr cruMng radius but she lias 
added advantages hi uhlllty to carry con 
sUlcrnhlc photographic equipment, scientific Instru 
ments, and ability to hour over a spot to take ole 
Nervations of the sun fot fixing locutions of places on 
Ihc earths surfmt Tlu planes htc of use for shorter 
lllghts la the nilghlHtrhoml of the northern operating 
hast H hese planes cun secure acrologkul data that 
can W» wilt b\ radio to the lnlt«d Stans to acquaint 
the dirigible as to weather conditions \ftci the north 
em base has iiecn established with a mooring mast for 
the dirigible tlu “Shenandoah could fiv by stHge# 
from I akehtirst N T to the Alaskan bane 

In the selection of a northern Imse the vicinity of 
Nome Alaska, offers the t*est site to an American *x 
petlUiun This is lx must of its eurlv acetsslblUtv hv 
stuimshlp the lot breaking up off Nome In the first 
week of June It N near the unexplored area and at 
the same time within easy remit bv radio of United 
Stubs Imses It has some haul facilities for landing the 
materials of iuiih(m and otlur e<iulpmont, and It is In 
United State# ttrrltorv Points In Greenland and 
S]tlt7lierM n are mncti nuirer the Pole than Nome but 
since one summer month will Ik s|ient In establishing 
a base only two months of Minima r nrt left—July and 
August Two ships urc l»elng equipped with mooring 
musts, one to lie stationed ut Nome the other at Spit* 
1 m rgon At Nome the mean teuqiernturo over a number 
of vcarte 1ms been lum 45 digrn# Fulirenholl July 51 
degree# I nhrenhelt August 50 degrees Fihrenhelt All 
things (onsldend the vhlnitv of Nome Is the best loca 
tlon Nome l# l r >00 muitfial mile# from th< Pole 
The exploration of the whole area this distance 
would dh talc u more northern huse Pt Harrow the 
most northern point of Alaska Is 1100 nautical miles 
from the Pole but the let conditions prevent its be 
Ing reached until the first of August, and then only 
bv small vessels esivccInlh constructed for withstanding 
the force of tee Jam and working through the broken 
Ice At Pt Harrow there U no certalnU of landing the 
structure muterlnls and fuel for a complete base In a 
single season Tills la because there Is c lenr water off 
Pt Barrow only for two to three weeks and in some 


HeuHom* It 1ms been known to last only for six hours. 
At PL Harrow tlie mean temperatures over a number of 
\enrs Imve been June fio degrees babrenhelt, July 41 
degrees Fahrenheit, August 89 degrees Fahrenheit It 
might be advisable to cache gasoline here for refuelling 
Two hundred people could hold the "Shenandoah” In 
a calm while this was done. If a mooring must could 
be erected here in one seuson It would be of great use In 
succeeding seuNons for securing the "Shenandoah' for 
refuelling The problem of transporting 00 tons of 
mooring mast and of taking gasoline and workmen to 
Pt Barrow Is Involved In thjft 

As the ''Shenandoah’’ In crossing high mountains gets 
Into rarer atmosphere the helium In the large gas cells 
of the bag expands and would rupture the cells If 
helium were not let out or "valved * Tills means a loss 
ut helium, whlth is very valuuble This loss can be 
prevented in ordinary operation where the heights en 
countered are considerably less than those of the north 
era Rockies If previous to the flight the greatest ele¬ 
vation to be met Is known, then the “Shenandoah" 
starts with cells partially filled with helium so thut 
they will expand to about 100 |>or cent capacity on 
reaching the highest point, but will not expand to a 
point where valving is necessary However, to cross 
the 8000-foot Rockies enroute to Seattle, the “Shenan¬ 
doah” would have to start with gas cells 23 per cent 
short of full But this presents another interesting 
problem in the performance of the dirigible, numely 
that with only 77 per cent of gas in the bag there Is not 
sufficient lift remaining to buoy up all the gasoline that 
is required for fuel on the trip from Lakeliurst to 


Seattle Al! of this can lie obviated bv trowing tho 
Rockies In the South where they arc lower i c by 
flying from Lakihurat to Fort Worth Texas, 3101 
nautical miles from Fort Worth to Son Diego, 1003 
nautical miles, from San Diego to Puget Sound via 
the eoust 1150 nautical miles. 

The use of gasoline fuel during the long flights neces¬ 
sary for exploring lightens the ship considerably This 
means that she Is too buoyant nnd would rise to alti¬ 
tudes not desirable and that to come down helium 
would have to be 'vnlved," to makt her less buoyant 
Tills did not worrv the Germans on the short flights 
from Germany to England but both the Germans and 
English have given considerable thought to this prob¬ 
lem of becoming lighter as fuel la consumed On the 
long flights to be made on this expedition this Is serious 
and In being cared for In a most Interesting way A 
means 1ms been found for revering enough water 
from the gasoline burned to mnke up for the loss of 
weight In gHHollrn This water recovery is possible 
bexnuse when gasoline burns, one of the products of 
combustion Is hvdrogcn which, when combined with the 
oxvgen of the air gives water suindent to replace the 
weight of gasoline lost as fuel With ability to manu¬ 
facture water ballast on hoard the valving of the 
precious helium in desccuttlO-ft Is avoided 
Although the winds for Juiv and August average 
seven miles per hour at the Nome base the "Bhenan- 
douh" must be prepared for occasional gales that Wow 
here ns high ns 00 miles per hour during them mofctha. 
To be able to meet adverse winds with a good margin 
of fuel lr tho chief reason for reducing the length of 
flights considerably below her full cruising radium In 
culm weather When free W the nir she con safely-* 
rid** nut a gale but must hate sufficient excess of gaao* 
lino to permit her to do thJA *ad then tie up at the 
end df the stoOn and refuel ^ 

A mooring mast for the * Shenandoah” built on tt 
ship would serve to advance the base at Nome by the 
amount the ship Is able to proceed to the northward 
from Nome as the Ice clears. A ship large enough for 


this U not small enough Lo work through the ice as the 
wooden sealers and whalers do, but must wait for 
comparatively clear water This ship with ft moorlnp 
mast, in addition to reducing the length of trips of the 
“Shenandoah by two or three hundred miles, also may 
prove valuable In being able to seek t lee where the 
wind Is much less than at the permanent Nome mast 
Another ship fitted with a mooring mast and sta¬ 
tioned ut Spitsbergen would act as a still further aid 
In shortening the radius required of the "Shenandoah," 
for suppose thut on exploration work In the neighbor 
hood of the North Pole, advene winds are encountered 
on the return to Nome (1500 nautical miles from the 
Pole), then the "Shenandoah" could continue on to 
Spitsbergen which la only 040 nautical miles from the 
Pole Spitsbergen was selected as a base for dirigibles 
by Count Zeppelin as early as 1910 He went there 
with Prince Henry of Prussia and a staff of scientists 
and selected a low open valley as an admirable site 
for an uinihlp base for North Polar work The Ger 
mans kept a party on aerologlcal work there until 1914 
hor all ibis long distance work the "Shenandoah* 
must have good communication by radio The demand 
has already been put upon radio engineers to doable 
the radio transmitting distance from the "Shenandoah, * 
thus Improving the ship's usefulness both as a naval 
scout over long sea reaches nnd improving one of her 
commercial needs. In addition she will be equipped 
with radio compass for taking hearings on radio trans¬ 
mitting stations In America and Europe and thus 
assist the navigators In locating her position In the 
polar region 

Amundsen's Flight to the Pole 

HU activities of the Navy Department 
In Polar exploration will not be con 
fined next summer to its own work by 
means of the Shenandoah.’* According 
to un announcement made last year by 
Secretary Den by, Lieutenant Davison of 
the Naw will command one of the three 
senplaneq. with which the Amundsen ex 
pedltlon will make the attempt to reach 
the Polo and ultimately cross over to 
Viasktt Itself 

A non stop flight across the Arctic 
regions is not In contemplation The distance from 
Spitsbergen to Alaska is about 1750 miles, and It is 
Intended to make the flight In relays. The first Step 
will take place early next summer, when tho planes 
will he tarried by ship to the edge of the ice puck, 
which, it is expected, will be fonnd at a distance 
of about 450 miles from the North Pole From this 
point flights will be made to the Pole, where there nil! 
be established n depot of supplies of food and fuel 
For this bold undertaking Amundsen has chosen the 
Dnrnicr Dolphin fljlng boat which has been so built 
thaf It can take off with equal facility from ice, snow, 
or water, und of course, make corresponding landings 
Each seaplane will rurrv radio of sufficient range to 
enable It to keep In communication with the depot ship 
The Dernier machines are monoplanes of the alb 
metal type At the bottom of the plane is a member 
which Ik designed for taking off or landing under dif¬ 
ficult conditions It Is actually a small wing, so 
shaped as to afford a certain amount of lift Its under 
surface is strongly ribbed to enable it to ride without 
damage over the rough surface of the ice. The body 
of the plane is commodious and it provides warm, en 
closed cabins which are as completely appointed and 
us comfortnble ns the cabin of a small yacht 
The squadron of three planes will be manned by six 
men, one of the planes being under the immediate 
command of Captain Amundsen. Judged from the 
naval standpoint, the navigation on such a flight as 
this will be of particular interest, for in the Arctic 
region lying adjacent to the Pole, the magnetic com¬ 
pass wilt be practically useless and all courses will 
have to he laid by the mm The 24 hours of daylight 
MU be favorable to this, but on the other band there 
will be a disadvantage to radio communication. 

Of great help to the explorers will be the double 
sextant which Is used In the United States Navy for 
the navigation of alfrltnes This Instrument eliminates 
the necessity for a hortsrm in making observations of 
the heavenly bodies. Probably It will bs used In place 
of the artificial or mercurial horison. 


P OLAR exploration via the air t barrmg the premature enterprise of 
the unfortunate Andree , is a totally uncharted field , and those who 
enter it must make their ohm rufci What these rules are to be in 
the present acrtal attacks upon the pole u indicated, so far as is possible 
in advance, in i/ie long and the short articles on thu page Attention u 
also called to the dtscussion on page 154 , in which a member of the Naval 
War College gtves us some indication of n>/iaf the explorers hope to find 
—The Editor 



MAP SHOWING THE UNKNOWN REGIONS OF THE POLE WHICH THE NAVY WILL EXPLORE WITH THE “SHENA 
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Gun Catastrophes 

Some of the Reasons Why Small Arms Open Up at Points Where 
They Were Not Intended to Open 

Bv Capt Edward C Crossman 



No factory load in likely to mistreat a revolver 
thiuly, a break of this sort is the result of a 
powder overload, and Is usually from reloaded 
ammunition 

( < OUIUMI t<> flguns compiled b\ the 
(iduminent there are mum sewn million 
liunlirs In tlu sc United Staten and cadi 
\enr mnne small probation of the said 
M\tn million turn up at the Min sellers 
mart with a tale of woe which would 
move even ft |k»II t < tnurt Judgi to tears Hit tak In 
vurlahtv U one In which the |,un umd bv th* huntsman 
prtMetileil to shod Its * unipont nt parts or develop un 
usual openings In the hum 1 In a fashion totalh repre¬ 
hensible not to hhv low down, and tntirdy uncuntem 
pliirul bv the nmnufuc 
tur*r thereof 

luw ptople with any 

considerable * xpei It net 
In tin use of Unarms 
hii\e missed (hat ph us 
Ing and Interest Ink 
night of ft gun sudtltnlv 
erupting in a M|>ot where 
no eruption was 
planned In Its original 
design The \n rfnr- 
mamt Is not surprising 
In view of (he ninny 
grades of guns for salt, 
the many mirts of i*eo- 
ple using tilt m, the 
high Internul pressuics 
of ev*n (he small anti 
luoffenalve 22 calllier 
and the unfortunately 
hasty and I rase I bit disposition of a charge In the Imrrt I 
wlitNome obstacle Is plmtd In Its way 

Without exception In the tab told by the shooter, 
the fault lies In tin gun or the ammunition or both 
(old anahsls of cause ant! effect and reproduction of 
tin* wreck bv the uuans suhjmk ted develops that the 
tale usual!) links sadly In accuracy In fa* t Is about 
Oil per ant sliv tlurtsif Iteauist while It Is human 
to err and gun and ammunition plants are run by 
human Itelngs, hovuvtr tlu shoott r mu\ doubt the fail 
at limes, the factorbs ure s\ sti matlzeil and iioswwd 
of vast e\iierleni*e ntlthcr of whbh tan he said of the 
im rrv lmntus who salU afield ouch wusnn 
Ala nit no i»er ant of tlu Mown up guns nun Ite laid 
at tlie door of the shook r—due to his sins of coin 
nilKslon or omission If lie was using ri loud* d or 
home loud* d ammunition at the Him of tlu unfortunate 
Incident a prims fuc ie < use Is establish* d against him 
It imh\ not ta a conclusive one nnd he mil) prove nn 
ullhl but most of the time anuminillon grown in tlie 
old home garcbn and us*d In a gun which ceastm to be 
useful hh u gun Is nt the bottom of the trouble 

Shotgun* and pistols pr*t!v well divide tlie held of 
firearms aUustiophes Im tween tliem the rltle bringing 
up a bad third In tlu hurdlmk rats This is true 
lurgi h biHiiUHL the shotgun has (oinpurutlveh thin 
tubes and 1ms a us* It Is po oftin us*d under condition* 
width mcourage getting the bore plugged wltli mud or 
snow likewise Is the unfortunate ftiLt that two sorts 
of propellants are used In shotgun ammunition one a 
powder practbullv foolproof because of tlu space It 
occupies, and known as Tmlk the othtr using up 
\er\ little room for equivalent charges and hence, if 
loaded by an lgnornnt load* r In a “hulk measure or 
through the seml-ot * ustonal mistake of a factory re¬ 
sulting In ft generosity of (barge which proceeds to 
tak< the gun barrel apart 

Revolvers nnd pistols are unfortunflte In that their 
ammunition is very touchy In loading and in later 


storuge The quantity of powder used Is so small— 
from two grains weight upward -that a tine chance 
offers itself fur more than one load In a eartildge or 
no load at all In the very rapid automatic loading 
nun bines The \er\ light, feuthcrv grains of much of 
this dmse pistol i>owdti nre prone to slick In the 
unaware because their weight is not enough to over 
come the fri* tlon or cohesion of their lltth paper-thin 
grains 

AIho quecrly enough tht* bullet w liicli aft* r leaving 
ill* mii 77 le Is powerful enough to drill through a man, 
has so little spare em rgv that It sticks In the bore of 
the pistol with little provocation This is particularly 
likely lomtiir with imtal Jacketed bullets with their 
very high friction against the bon walls I have often 
seen Millets from the well known and standard 32 
nitomutlL pistol uirtrklg* wlun flr*M In an adapter 
In a 10 uilllier rllie burr* l of printUullv the same bore 
sly* lake two seconds for the trip of the Mire, and 
strike the ground a few feet from tlu rltle, proving 
that the frhthm of the bullet neurh oiTwet the thrust 
of tlie powder gases This Is marked vvlnn the ride 
has been fired previously with 1 he servic* (barge and 
left un* leaned with the sticky roridui. in the bore 

With the automatic pistol the churge Insufficient to 


drive the bullet out of the bore Is also Insufficient to 
function tlie mechanism and Ihe attention of the 
shook r Is usually Invited to the Irregularity bv the 
fact that the gun did not reload Itself With the rt 
volver no such warning Is glv*n unless the shooter 
senses tlie reduced recoil and a s**cond (handier fired 
without noticing anything wrong with the first will 
Infiillihlv produce a ruined gun through the presen(e 
of the first bullet sticking In the Mire 

Pistol cartridge habitually left in the gun are sens! 
tlve to the* i»res*m» of oil or duinlng fluid which is 
also often found In the (handier or *\llnd*r of the 
rivolvor some oils and some cleaning fluids are so 
subtile that they will kak in past the prim* r or past 
tht bullet and spoil the powder or primer Smokeless 
iMiuder is very sensitive to oil or grease 

The result of sut h leakage, common enough to Impel 
one large factor) to produce a hj> 4H lul line of oil proof 
revolver and pistol cartridges, Is either a misfire or a 
weak uunhuHtlon of the powder sumclent perhaps to 
move the bullet up into the 
bnrnl of the gun, but not out 
of It 

Pistol ammunition left In 
storage in a high tempera 
turc such a** might easily be 
developed close to a steam 
rudhitoi or a (hliiuuv Is suf¬ 
ficiently reduced In power to 
cause 1mllets to stick In the 
Iwire of a pistol While visit¬ 
ing a Government arsenal 
during my duty us an army 
oflher tests were made In 
mv presence with ammunition 
for the service caliber 45 
automatic plfltol which was 
exposed to a temperature of 
150 degrees Fahrenheit for 


12 hours and then fired through the chronograph Five 
mukes of ammunition were tested One gave normal 
results one showed u loss of 50 feet In range out of 
the original 800 feet, two others Hbovved a loss of 150 
feet and of the fifth, four shots stuck In the bore of 
the pistol, while the other six, though leaving the 
inurrie, failed to reach the other end of the short 
elmmogruph range Of the ten shots made with one 
of Hit brands that dropped 150 feet off their range 
under these conditions, two also stuck In the bore 
With the automatic ns pointed out, this would nrit 
function the mechanism of the gun as u rule, but if 
the* slide were hauled buck by an excited man nnd the 
gun fired with a normal (barge, It would Infallibly 
hurst tlio barrel or bulge It enough to lock the gun 
against functioning 

These troubles however, almost invariably result 
la wiecked burrels and possibly the slide encircling 
them In ihe ease of uuhmmttc pistol When the fac¬ 
tory or gun merchant Is presented with the apettncle 
of a revolver with three chumliers blown Into one and 
giving the general npt>eanmoe of a house with the front 
wall r* moved and two or three floors left exposed to 
the public gaze then he can usually inquire Into the 
sort of charges the owner used In his reloading, for 

this sort of wreck Is 
not often seen except 
when hand made am¬ 
munition Is used and 
the Imppv ammunition 
extort gets two or three 
charges of powder Into 
one case as la easily 
done through the super¬ 
abundance of room 
therein 

Most shotgun troubles 
arise from nbstruc tlons 
In the bore and the 
cause Is easily diag¬ 
nosed from the location 
of the burst Overloads 
of powder invariably 
blow out a *e< tlon of 
the clmmlier lying over 
the case or Immediately 
forward of It at the “cone” or reduction of chamber 
diameter to barrel diameter The gentleman attempt 
lng to blame the ammunition for a handsome rent In 
his gun barrel a foot from the chamber Is trying to 
make a 1ft i*?r cent grade with only 10 pounds of 
steuru Faulty ammunition does not so |ierfonq Most 
shotgun shooters know this and their plaint with a 
burst barrel Is that the material was defective or there 
was not enough of it for safety 
While It Is true that fuulty stock gets Into a barrel 
now and then, through q seam or burned spot in the 
original forging, and while n double-gun factory has 
been known to strike n barrel down to a paper thin¬ 
ness, still the odds are ten to one that this Is not 
the cause when n barret develops a lurge and deckle- 
edge rent where the gnn had no rent before 
The belief used to be common that sealing the bore 
of n firearm would then and there, on discharge, result 
In the exit of the charge from an extemporaneous 
opening In the barrel treated just short of the seal 



Chamber of a service-rifle barrel, fired with mad in the muzzle. The barrel 
sectioned itself very neatly 




A government Springfield rifle that blew up in the hands of a navy rifle shooter The ammunition was tested, 

cause of accident unknown 
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This is the weak point of the shotgun frame Firing both barrels at once, or 
an overloaded cartridge, will sometimes break it here 


Experiments, both of my own and of gun factories and 
uraenals, fall to agree In results with this theory with 
nil due respect for Its advanced age and Us grey hairs 
Urey hairs, of course occur at times even on a donkey 
likewise does the undent theory, onto vigorously up¬ 
held, that a hurst in a gun barrel from an obstruction 
is caused by the compression of the nJr fall to died* 
up with the results of exjierlmcnts 

LAptrluunt proves that to hurst or bulge a gun 
barrel an obstrm tlon heuw enough or sth ky enough 
io cuuhg u perceptible check to the dmrg( must he 
used Sealing of the bore, that Is preventing the fiee 
t'M.Mpe of the air pushed ahead of the charge 1 h not 
at all essential In the wrecking of u gun barrd Tin 
l>ore may be scaled freely provided the mean* used for 
sold sealing, such as thin pijjier fled over the mux/lc 
Is not su(Helent obstacle to check (lie charge 

When the obstruction Is suflh lent to clieck the prog 
ress of the bullet or load of shot a certain nave anion 
is set up in the isiwder gases following behind, giving 
enormous Increase In the pressures, and somethinv but 
not always, bursting or bulging the walls of die barret 
An old superstition held that the suction of the gun 
Injre of the ghotgun wus sutlldent to draw die hasewnd 
from the case and suck It up the bore a certain distante 
until friction overt nine the decreasing drag of the 
suction Then upon the m xt shot the base wad would 
trip up the dmrge anti hurst the gun barrel So firmly 
Is Ibis Indie ved that one ammunition compunv an 
nountts that Us Imsewnds urc locked too tightly to ]H.r 
mlt of tills happening 
So fur ns l know the 
theory huH never been 
proved, either that the 
hnseuml In druwn up 
the bore of the gun or 
that It would then burst 
(lie gun on die ne\r 
shot Deliberate exiarl 
incuts placing wads at 
various m*>tx In the 
iHire of the gun provtd 
Hint they were not mif 
iUhnt to burst ordinary 
burrels 

What will burst a 
barrel with l>eautiful 
certainty and prompt 
ness Ik the shot charge 
and wads which might 
he blown up Into the 
bore by a chatgc of powder Insufficient to move them 
dear out of the gun Alxmt two gtalns of hulk powder 
Is suilidont to give this pleasing effect, whldi might 
come about through the bungling loading of the limn 
tear cartridge maker or the faulty machine In u fm 
tory, Biuh a measure running empty 



Tkt paper-thin walls of a shotgun barrel, burst by 
an obstruction In the bore 


Unless the shooter Is very 
excited, the lack of recoil mid 
noise would notify him that 
nothing mud) hud taken pi ire 
wllliln tin i hands r of bN gun 
uL the faulty shot, hut &t 
might easily mistake H for 
imrclv a mtstlrc ijc*t Hu 
cuse and tirt unotla r shot 
w 1 Ih the pie\ Ions < h a i g < 
lodged some whin In Hit Imie 
It Is a highly pious Idea 
for the gunnel, finding mu 
lldng out of the uidln m m 
Ids shot io stop ami law Ml 
gate fully What set its d 

inculv u utlxtin might iu*dh 
be a partial movement of fbe 
duugc <ir bullet fhioiigh rta 
Imre of tin gun and a loilg 
ment tliMeln with the unaln results of a wricked 
band da m\t shot If nm a mingled Imml in Hu 
case of the shotgun or rilh Tlu shootei has no bus! 
ness tiring unutlur shut aflir an appan nt misfire with 
out < an fully InsiK'eting da cartridge nr the bou to 
make sure that nothing undm transpired and ibis 
sliould l>e lnvarlabk, ugmlbss of how plentifully tlu 
biids or burglars jnnv Ih Hushing In front of him or 
how badly he wants to ping the mxt shot tight away 
w It bout Ui lay 


Rarely does a high \k)wu rifle develop trouble more 
than a bulged or hurst barrel and not often Hu latter 
The cause Is almost ulw ivx an obstruction width has 
fulku Into the barrel or bis n left in dmlng the dean 
Ing process Once in a hint moon a build hImhIs Its 
Jacket and leave* It In tin bon, to produce u bulgid 
barrel Hie next shol This Is a rare case but unv tiling 
untiHunl In the shot a fulhm In Hu bull* t to register 
or Its vi ry wild impact should la cause for seeing that 
‘the hole goes char througli tlu burrel before again 
tiring 

Our service rllie has a distressing habit now and 
then, of utterly w ticking Its receiver from the Jumlion 
with the t)ore char h i< k to tlu tang ol the arm 
Sometimes the cause is bird to diagnose, hut primarily 
It Is due to tlu faulty eh sign of ull bolt action or other 
type of rides using limits cartridges The Ixdt can 
not in Hie nature of tlu east entirely xupi*>rt It 
nround its bead and weak brass or undue dmmber 
pressures rupture the <ik aiounel (he he ul let out 
the gas nt its plivful prepare of r »O()0O iKumds ]ier 
sepuire lnd), when normal and wreck tlu receiver at 
Its Junction with Hu barrel 

This of course releases the Indt and gene ially takes 
apart the entire nudmnMn of the ride as show i b\ 
the Illustration of one I ucentlv examine el Quetrly 
enough the shooter is rurdv injured with all tlie fright 
ful Kcutterutlon of good Mi.mg steel parts dose to his 
face Tills Ih a w ml ran u ippenlng us proved h\ the 
ratio of nlxmt one blow u]i 1<> a coupti of million Hhots 
tired but when It does near It Is very disturbing to 
the man who does much shooting wiHi tlu military 
rifle 

The chamber pressure of the humble 2J short be- 
loveel of the shooting gill<r\ Is ubout IdfiOO pounds 
per square Inch of ihamlHr area—four tons The 
chamber pressure of Hu shotgun runs from (1T00 to 
11,000 pounds per wpiari Imb or around tlire»e to live 
tons The chamber pnsMiit of the various rJIles ranges 
from the short figure of 10 000 jwwndH to the WMK) 
pounds or 2 r > tons of tlu service rifle 

If the shooter will keep in mind the fact that ho Is 
handling «n engine of tremendous Internal pressure 
und flower, and not u cane or un uxe or an alpenstock, 


Hun will those mlsrmints the gun and amnuinltlem 
makers Ik found to lie unite human in thdr ambitions 
and to Ih making ammunition and guns fur mon rell 
able than dreallied of In tlu philosophy of the shooter 

Darwin and Evolution 

N an address belorc the American Association for th* 
Adv ane e ment of Science at Ms Iaw Angeles meeting 
in SjitemlKr 1 lh l>avld Marr Ionian Hub! 

Nothing we know takes place without an adequate 
cause Among the ut 
tempts to search for 
i ause s for phenonunu 
In animal and plant 
life tin most notable 
have lKtn those of lai 
in arc k and Darwin 
] iiiimuk note d Hu factH 
of use and dlsus. In the 
development and modi 
fhullon of 1 lie Individ 
ual and sngge sted that 
the Iilglu r gr nips must 
have originated In like 
fashion lienee the 
t boon of de velopim nt 
through Hie inheritance 
of n< quite cl c burnt l<r* 
loiedMurv tialts being 
jnndltied from gn ne ra 
lion to generation 
througli use and disuse of organs or other muses* 

J>ui win went mm h finther stressing es|>esJallv the 
sifting and splitting due to vuivtng environment Thecae 
lit sumtiad up andei Hie complex term of Natural Se¬ 
lection' ih nme 1 1 v» d of jj Nt niggle for existence with 
the eontlnued survival of those whleh could nmlntuln 
themselves iHspieathlng thtlr adaptive eharaeters to 
Hair progeny 

‘There Is a resent tenelenov among biologists to lg 
nore Darwin and his method of approae h In favor of 
molt im t iphv *h at cone-epllons e>f evolution ns uneon 
dltloned bv environment The process of Induction Is 
slow and laborious Hint of dc dm lion may lie speeded 
up us demanded T tie basal fat remains, the method 
of Dnrw in of e unside ring ull iclevmt trutlis Is the only 
wtiv The eiin^es are the matteis re ally Im|Mirtnnt 
After cmphri*Mng that the dewent of living forms 
from series now extlnet Is tiKi obvious for unv well 
Informed mind to question Dr Iordan mnlinued “We 
would like Io know how this uimc tlwuit Dm wins 
work N like a great sketch imp whleh Ids suces ssors 
are tilling in and In no vital n^ien t will the final < hart 
vary from the nx< rlhoel landmarks Naturalists have 
found that Hu \ can piodme In » few weeks by sehM- 
He>n and segregation foi ms appan ntly as distinct as 
Nature can ewtublNh through similar means in » ml) 
lennium Hut Natures spec les an of long enehirnnce 
and the reason whv this is so U n vital problem 

Wo know nothing of evolution In vae uo of change 
In life unit luted t*# environment All fetrms of life are 
split up into species wllh udaptullon to external eon 
ditlotis visible in every structure We know of no wav 
in whleh organisms Iverome udapled to spec till condi¬ 
tions except by the progre*ssl\( failuies of those which 
do not tit No organism can escape this proe ess 
‘To admit Hast facts and yet say th it selection and 
se^gugallon are not factors in evolution would npiwar 
to make Hie matter a mere question of words Tf by 
evolution wo mean the theoretical progri ss of life due 
wtiolv to forces Infringe In organNnis then outside 
luflmuces are of rouise not factors in Mich evolution 
If however we mean (he actual movements of actual 
organisms on this mtun) inith tlon Intrinsic Influences 
ami obstacles are obviously fiulors ’ 



i 


The right barrel of this double, hammerless shotgun hurst in the hands of the owner The burst in the left barrel 
was produced in the factory, by dropping in a 20 gage shell and then firing a 12 gage shell behind it Not much 

question what burst the right barrel? 
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Our Point of View 


A Senatorial Inquisition 

n r TilL possession of a supreme sense of pro¬ 
portion Is flu* outstanding mark of a man 
of genius, It must be admitted that the re* 

_ _ uni Instigation of the Bok Peace Award 

by the SenaU nui wurccly be called a stroke of genius 
Indeed \u ure lui lined to think that their amuzlng 
procedure Indicates thul this autust bod} has entirely 
lost at least for the time being, Its wnse of humor 
tirtulnh It has lost the mnse of the proper scope and 
limitation of Its own pruogatlves 

Ilcrt 1 m the cast of u TTnlted 8tfttf*s citizen, widely 
rtspeitul and beloved, whu., In the endeavor to pro 
mote th* enuse of peace offers a prize for tht best 
essay on the subject Nothing wrong Niirvly in that 
Thi winning tssay out of the twenty two thousand 
mnt In Is selected published, and wldilj distributed 
Ho far so g(«»d WJieii certain of our Senators come 
to r*ad the essay they llnd In It a more or less com¬ 
pute endorsement of that to them, most auursed 
dmument the L*ague of Nations and forthwith, having 
constituted a commit lec these gentlemen proceed to 
let forth a howl of rage, punctuated with Innuendo 
and \BuiK*nitUm, thnmgh which the practised ear can 
dite*t n strong undertone of political apprehension 
Will flare Is nullitng wrong In that Politically con 
Hid* ml that sort of thing, we suppose, Is “iierfectly 
nil right ” 

But when the Senate proceeded to cull Mr Bok before 
ItH committee and dunam! that he tell them why lie 
offered this prize und what he spent upon the effort 
they were no longer ptifettly all right hut jierfectly 
all wrong Th* re are among the prized possessions of 
the people of the United States Home most sacred prin 
clples known as “the sovereignity of the people “the 
freedom of the press, “and tin. fro< dont of s|)eech 
Httd this high handed Inquisition of the Senate Is a 
direct and most lmixrtlmnt uttiuk upon these lnullcn 
able rights of the American people 

The SciENTijie Ameiu< \n Is not a political journal 
We tan express no opinion for or against the league 
of Nations or any similar (pi* si Ion hut when we see 
such au audacious interference wltli the fundamental 
rights of the Individual cltlztn, we raise our voice In 
protest 1'he prestlg* of tin* Senat* does not stand at 
such a high level just now, that It tan afford to make 
so amazing an exhibit Ion of itself as it has done In 
this ment Inqulrv W* HUe to hold our Congress In 
high regard and It jH>sitl\*ly hurts our feelings to see 
the Nintlc of aiiiuml nmtunpt whldi the mere mention 
of this incident seems evirvwhere to begot 

To the members of tin* lommlttee who have thus and 
at last m hleved a Kuril} ms tin Immortality, we com¬ 
mend some simple lines of u simple Scotch laddie 
“0 wad some Tow r the glftle gle US 
To sec ourads as llliers see us ” 

Tremendous r 

lUKHK Is fuflhbm In words, ns In clothes, 
SomtHine or some group of men begin to 
favor a particular word or It Is iiNed In 
, connection with a crisis that attrmts nation 
wide attention Usimllv it is a sonorous word and if 
as In the present <ase, It tarrlts a sense of the drn 
inutic, so much the l»tt*r for It Is then well launched 
on the ware of popularity Not so long ago “absolutely’ 
hud Its run Wliore the simple 'yes would have 
Hirved the Interrogee would sav "uhsolu uu tel} That 
lute like third syllabi* would be held lingeringly on 
the lips and with evident relish 
Not long ago we drew attention to the vogue which 
the word f tr* niendous was having and we mildly 
suggested that It was lxlng lltxl up with words for 
which It made hat a sorrv malt The fashion In still 
with us Writers of all kind** and degrees seem to 
foci that If an article N not freelv sprinkled with 
“tnmendous it will be wanting in pep 

Now pit hsp listen to this Keren th during our 
editorial browsing, we came across a technical article, 


compact, well expressed and informing In which the 
author used the word * tremendous no less than nine 
times He spoke of u ‘tremendous saving of time’, 
n “tremendous capital investment”, a “tremendous 
complexity’ “tremendously high speed**” , “tremendous 
power’ ‘tremendous concentration of power “tre¬ 
mendous difference In rtsuits”, and, ye Gods! “tremen 
do us refinement 1 

Now one “tremendous,” or two at the outside, should 
sutisfy the requirements of an article of two thousand 
words or so But surely the author Is not so tremen 
dously full of Inspiration that he must use nine tre¬ 
mendous relief valves to let It all out 

Let him therefore write of a great saving of time, 
a large capital Invest mint, and u troublesome com¬ 
plexity Let him d(*scrlbe the intense concentration of 
power, the truly tremendous power which makes pos¬ 
sible such extraordinarily high speeds 
Thereby and with patience he may arrive at an 
extreme refinement of his literary style 

Hope for the Merchant Marine 

n 'HANKS to the action of President Ooolldge 
in placing Iteur Admiral Leigh (’ Palmer in 
ehnrge of the Emergency Fket Corporation, 
there Is u brighter future In stor* for tlie 
American Merchant Marine. The President has re¬ 
moved the HctunI o|>eratlon of the Hidps from the poll 
tlctans and placed It in the hands of u practical and 
very nhle “sallortimn ” The slgnithance of the term 
“sallortimn will be understood when we any that, In 
the N«v> to cull an officer “a real sallonuan Is to put 
tin last If not the highest, mark of upproval upon his 
quail))*iitlons The Admiral knows a ship from truck 
to keelson and if he Is left alone the vessels of the 
emergentj fleet will be run as they should he The 
applicant for position will not be asked “what are your 
politics,’ or “what Is your religious faith,’ he will not 
even !>t usked whether In the late war, he would as 
soon have fought against the British as agnlnst the 
Germans 

Ho far, then, ns Leigh 0 Palmer Is concerned our 
costly wartime fleet will be efficiently maintained and 
operated, but wo icpcut, this will liuppen uni} If the 
Admiral Is Met alone” But who Is to Interfere with 
him? Unfortunately the Shipping Board Is In thp ]h>kI- 
tlon to do ko If Air (oolldge could have had his way, 
Admiral Palmer would huve had a free hand Kvl 
dently the President would linve liked to wash out the 
Shipping Board, or at least pIhcc It under this naval 
officer und give him a fn-e hand in salvaging our fleet 
and running It on practical lines Unfortunately, legis¬ 
lation will be needed to abolish the Shipping Hnurd. 

So here we have a practical, high-class naval officer 
subject to a political board whose record is ono of 
Incompetence and extravagance, and whose policy of 
repudiating commercial treaties would render hostile 
every maritime nation In the world and besmirch the 
good name and high faith of the United States The 
new head of the Emergency Fleet Corporation should 
be given a free hand The beat way to ensure this Is 
to abolish the Shipping Board altogether 

The Way of a Ship m the Air 

n OUUlOTJS Instance of the persistence of habit* 
of thought and point of view was shown In 
the press descriptions of the so-called “light” 
of the “Shenandoah” with the furious storm of 
wind and rain which tore her loose from her moo rings. 
As a matter of fnct, when she broke away, the storm, 
for her, was over Like a free balloon, she moved with 
the moving air Looking at the airman from the ground, 
it N difficult to realize that, for him, the hurricane that 
makes us bend over and brace ourselves to avoid being 
swept away, Blmplv does not exist The airman knows 
no hurricane other limn that of his own making The 
“Shenandoah” wltli her engine* dead was la dead air 
With all engines open she could produce, relatively to 


herself, a windstorm of 66 miles per hour Had she 
driven herself before that 70-mlle gale or against It, 
there would have been not one lota of difference In the 
stresses to which she would have been exposed. 

The writer had an Interesting talk with an officer 
who was In the pilot house when the ship broke loose 
Hp spoke of the loud din made by the flapping of the 
fabric covering of the ship and the “groaning” of her 
basket like metallic framework It soonded alarming 
at thp height of the storm, but It held no threat of 
danger to the structure of the Bhlp as a whole He 
was making some notes on the chart table, when sud 
denly the racket ceased All became still Immediately 
he knew that she was free from the mast, or to put 
It in the language of the sea, “her moorings had parted.’ 
That sudden silence—no flapping of canvas—no creak 
Ing of straining Joints—no roar of the gale—tolls the 
story Ho far as “Shenandoah” was concerned, since she 
was amply furnished with water ballast and gas-vent 
ing valves, and hud several thousand miles of fuel 
capacity In her tanks the trouble was over 
Captain Heine® told the writer that, once they had 
dropped ballast and brought the ship up, he found the 
rest of tho night voyage “very Interesting and on 
joyable ” 

Approaching Deadlock m Street Traffic 

n lKAFFIC on the streets of New York Is stead 
lly approaching a density which will Involve 
an absolute deadlock That is to say, the 
time och upled In wulting for this line or that 
line of traffic to get permission to move on will be so 
great thut, to ull Intents und purposes, we shall have 
reached the point of positive stagnation. 

Should the contending voices, each clamoring for the 
construction of Its own Ill-digested scheme of rapid 
transit, agree tomorrow upon a unified plan, and 
should construction tie liegun at <®ce, with all the 
energy of the eitv behind It street traffic conditions 
will have reached the point of deadlock before such 
plans can he <«rried to completion 
By far the most Important question among the many 
which make up the problem of getting the ever-lncreas- 
tng mil Ilona of people to and from that great workshop 
which ts known us Manhattan Island, Is that of con 
meeting the Island with the outljing suburban districts 
How shall the crossing of the Hudson River be done? 
There are two proposals under discussion, one of which 
would solve the problem by building severel tunnels, 
the other by erecting a single bridge The latest an 
nouncement slates that by the time the present vehic¬ 
ular tunnel under the Hudson, with Its terminals, 
plazas, and street approaches, has been completed and 
opened for service, It will have cost $45,000,000 For 
this great outlay it will provide In the two tubes for 
only four lines of traffic. Four such tunnels would 
provide 16 lines of traffic for a total cost of $180,000,000 
On the other hand, the proposed Hudson River bridge 
at 57th Street, which also will cost $180,000,000, will 
provide on Its upper and lower decks for more than 
twice that number of lines of traffic, Including motor 
traffic and rapid transit trains, and In addition It will 
provide wide pathways for foot passengers. It has 
been claimed that a bridge of this large capacity would 
produce great local congestion at Its approaches. This 
Is not the case, for the latest plans provide for the 
construction of a six track elevated automobile and 
motor car roadway, extending from the entrance of the 
Hudson River bridge to the entrance of the bridge over 
the East River at 66th Street. 

So excellent Is the organisation for bridge build¬ 
ing, both at the fabricating shops and at the bridge 
itself, that a bridge even of this magnitude Could be 
completed In five yean from the day on which ground 
was first broken. The tunnels would have to bs built 
successively, frnd it would be at least ten years before 
the whole four of them could be completed. Tunnel 
building U too slow a process; it can never catch up 
with the city's growth. 
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Here and There 


N O Introduction of the name of Madame 
Curie need be made to oar reader®. 

One of the Interesting scientific event® 
of recent weeks occurred on the twenty 
fifth anniversary of the discovery with 
which this celebrated name la connected* 

The occasion was dignified by the pay¬ 
ment to Madame Curie, In the presence 
of President Mtllerund, of the Unit In¬ 
stallment of a pension voted her by the 
French legislature In recognition of her 
scientific achievements In this connect Ion 
It Js Interesting to quote the modest tttl£ under which 
her discovery was announced to the Academy on De¬ 
cember 26, 1888 “A note by Monsieur and Madame V 
Curie and Monsieur G Benumt, upon u new radioactive 
substance found In pitchblende.*’ Tills substance of 
course, was radium Our photograph shows Madame 
Curie In the working garb of her laboratory 

rpHH thing that we call “sound” is simply vibrations— 
* waves in the air, or In some more solid sulMtnnre 
When these wave* fall upon the human eur they give 
rise to the sensation of sound—with one proviso 'Ihe 
ear is sensitive onlv to Migrations within h urtaln 
range The faster they come, the higher the 'pitch ’ 
of the sound the slower they come, the lower Hut 
the ear has n lower limit and an upi*.r limit If the 
waves come too slow, or too fast—If the pitch Is too 
low or too high—the oar does not respond to them, and 
we hear nothing 

Now nature In general suffers no suth limitation us 
tills Every day in thousands of wavs things happen 
—the movement of insect wings for instance—-which 
give forth vibrations of fur too great fre¬ 
quency to be audible to the human ear 
Similarly, In the growth of plants nnd In 
numerous other Instances, we have phe¬ 
nomena giving off vibrations that an too 
slow to muko an audible noise We should 
like enormously to hear these vibrations 
for they nr« Just as intc resting as the 
ones that come within our range 
We can’t hope to hear them dirediy 
but Dr Phillips Thomas, research engl 
neer of the Westlnghouse Company, pic¬ 
tured herewith has now made Jt imuslble 
for ns to nee them, giving us u imuns for 
direct observation of many pin nomenu which have 
heretofore been quite hidden from our senses HIn de¬ 
vice consists simply of a ring containing two eledriwieH, 
between which plavs a glow discharge productd by 
high voltage This dim barge will resiiond, in visible 
fashion, to air vibrations pitched all the way up to a 
million cycles per second, where the human ear stojw 
at an upper limit of 20000 per second Nobody knows 
Just what will be discovered with the new Instrument, 
but It is sure to have broud results One of the first 
suggestions Is that It will enable the entomologist to 
observe the methods bv which insects conumwh ate with 
one another—there seems little question that this com 
limnicatlon Is through “sound waves that have been 
inaudible to us on account of tlielr very high pitch 

fpHEJlBI Is fair choncft that during this year a flight 
around the w*orld wilt be accomplished either by our 
British friends or ourselves. Aside from the usual 
question of national pride, it matters little the success¬ 
ful accomplishment of this feat Is rather for the good 
of aeronautics. What a gruelling test for an airplane I 
Homewliere between 25,000 and 85,000 miles of travel, 
facing all kinds of flying con 
di tlons, far from machine 
shops and replacements, so that 
the fliers will have to depend 
on themselves, to a great ex¬ 
tent , flights over wide expanses 
of open sea* It will require a 
sturdy plans and a sturdy en¬ 




gine and n ‘•.turdv crew Illtle womlir 
tlu refore fit it hu( it n rugged * raft as the 
DoughiH Wright biplane shown In the at 
oompan\ I tig mhw, is Mug consider^ ns 
compared with the frail biplanes of not 
fin long ago 

XJjTlIIT E photographing the Ijninbnrri 
” mont of itoms by electrons In bin 
tabulator* I (oftsuor William D Harkins 
nf tlu Unherslly of Chit ago whose p>r 
trait udjolns these remarks, rcuntlv <>b- 
serviKi an tniirch m u t\|>c of ray II npiveurs to 
tie a light wuvt, priMimibl* of a heretofore unknown 
wuve-lt_ngth and fo Ik gi\in off bv minute parthhHof 
matter The discovert r bus gi\en It the 
name Zeta rn\ and lie Mispcds that it 
may him out fo him smia relation wit!) 
the prohUm oi getting us ful force out of 
the disintegration of Ua atom Hrst nn 
iiounctimnt of tlu diwourv was mado at 
(lie rmnt mccilng of tlu Ami Horn Abso¬ 
lution for da AdwinnUKiH of Silence, 
and was regarded as om oi the more im¬ 
portant de\ilopimnrs of tills meeting 

TVTMVs dUpiitdas of lomt date remind 
(in again of tin poll ntbiltties fur 
distrm lion lurking In tie most innocuous- ——— 

api»arlng speiles of dust Any tinelv 
conimlmiti d ninth r uhuiiwr, It uppiurc U likely to 
prodme a vlohnt explosion glwn the appropriate con 
dhions This ihm tlu uppirmtlv Innocent substance 
that dealt out dmtli to sonn twoM-orc jw oph was 
onlines stn rili and I his prodm uh nnugh 
dust to explode in spite of Hit fait Unit 
it hul n moisture content of 12 jar cent 
It will i*iI mp* Hurprlsi Minn of ear 
rimhrs In k ira rimt ibis is a will reeog 
nlzed hii7iiid that tin ucddtntul pro 
durtion of i spark In an ntmosplun mod 
era tel* Indui witli dust of any wort Is 
llktlv to U id to an i \plosion qulU as 
severe as Out of Iimuarv in Pekin Ill 

A ttOUhlV, to Dr I rum tat Wood 
Dins tuj of tin Crocker Insrltuti of 
Cancer Kcm inh of ( olwnibia l niwrsltv 
a marked udvumc In tin trmiment of fids dreaded 
disease 1ms bci n Utah intsslbli bv a new t\|H of \ tav 
tuN TliemwtnlK lias a higln r euilssivi powir that 
is to mm It Is as (hough flu candle pom r of an ordinary 
lamp had tarn Ini renst d sixfold in 
addition it Is designed for use witli 
Idglier v all ages thu n bau l>ren practicable 
in Iloentgemdogv f l la nsnlt is to re- 
dure tht neussurv txposuri from two or 
throe hours jicr patient to twintv minutes 
and to Increase the lift id the tube*. In 
thkntfllh tin m w tula glees n greater 
proportion of ra\s of tin npe that cure 
certain forms of enact r and Icsh of the 
aort that attack health\ tissue Dr C T 
Ulrey of tin Wistlnghms, Company Is 
the inventor of the new tube Tin* in 
vector un<l bis scientific Infant are por¬ 
trayed at the right 





U NDER the most unfavorable conditions It begins 
to apfietir, radio ret ipthm is possible, or at least 
may be hoped for witli some degree of eonfldenre onh 
u few woekfl ago, for inntmue 
In spite of the enormous musses 
of grounded steel In the Wool 
worth Building, a very small 
and low powered set self-con 
tallied, with loop In place of 
antennae and witli no ground 
at all, functioned fulrly well at 


u d< monstrntlon In this nfilre A day or two later, tests 
wue much to determine whether the radio could bo 
used for the purjioKc of « oimnunlcatlng to nun working 
undtr ground, wuming of danger In time to enable 
their f siiq** The experiments were curried out in the 
Hudson Tunn« I Joining New \ork and Jersey City In 
spite of die fact that the receiving apparatus was under 
80 feit of steel eomriti mud and water, the program* 
of Ha local broudmsting stations were heard with com¬ 
plete Rtncess 

T\ISMA\TI 1N(1 of the Tutankhamen tomb, witli the 
^ vhw of removal and recrottlon on another site, 
proceeds hut under dilhi allies T he work 1 m neces¬ 
sarily slow, Hlnee elaborate scaffolding must be erected 
In a verv confined Hpnee, and tlie Job 
lias therefore to Ik* tnkm In vt ry small 
bites <*r tlu scaffolding of one purt would 
Inbrfert with I in work on anotlur sec¬ 
tion Also It Is found that some of the 
tongne-und-groove construction of 1200 
years ago was not put up witli any Idea 
that It should ever U possible to tHke It 
apart without d image and tlu effort to 
do this has In more than oni place come 
perilously rlom to defeat Tills Is Indeed 
an engine* ring problem of consldirable 
noveltv tlu wriskir of bufldingN ordl 
narlly w<»rks with the prlmarv object of 
getting the strut turi down and when in 
the past lit has had to prest ric It Ini a (, It has usually 
lK*en a small ulTalr like a hmtoih log < tilth) or a mono 
llth 11 ke tho olsllsks from hg\pt that now htnnd la 
Dtndon and In Ni w \ork Tlu Carnarvon (. nrter ex- 
l*Hlitiou Is ik ttinil\ making mglnurlng advance ns well 
as adding to oui arelmeologlt at know Jt rig* ' 

rpm Itr N soniithlhg In an organism which deter 
A mIrKs tlu hwatlon and ammgirmnt of parts—for 
< viuiiph a land at one <nd that Itnitides shall arise 
in u etrrb amund the IhuIv that right and left sides 
shall l>e alike Hut from lime to limr sonn thing goes 
wrong witli iht madilm rv of this adjustnunt, and the 
human or wane other animal glws birth to nmnstrosl 
ties and mnlformaltons ProgrtMs tow ird the disetivory 
of the specific ( mm s of mu h atsidmts was indicated 
by I>r C \I ( hild, Piofrem*r of ZtK)J«tgv at the T T n) 
versltv of C lib ago In a pa;sr re id in Cincinnati re¬ 
cently Dr c lifhf told of i\|Krim<nts Indicating that 
variation in tin dc< trluil and dambnl tondltlons nt 
dlffcunt itoints of tin uiibrvn are responsible for the 
normal divir^ent lln»s of diveloptmnr of the various 
_otMtns, and tlmt allerutlon of tliofw con 
dltfons from tlu normal la resismsllde for 
malformations 

pROIiON(,rD fitudv of the boll weevil 
bv tin Hnllul Static Bureau of En* 
Ininoiog^ has ltd to tlu conclusion that 
the fieshlv hatrbtd lnsw ts make their 
wn> to tin rollon Add h> mums of nn 
exlraordlnarilv aeub sense of gmell It 
is Inferred that tlu\ are attracted bv an 
odor pcuillui lo tlu cotton plants anil 
expninunts im und* r way lo ddermine 
wluther lids odor cnnnnt Is done away 
with, or Imitated in such fashion (hut the 
woevllfi muv hi lured Into traps Tlu read Ions of the 
hise< t to liu odors of pepiiermint wlntergrwn lionev 
citrondla and other pungent substanu« ha vt been 
tested and tin 1 ederal scientists ludd out laqs of being 
able to build up a sort of slnn s song of odors that ahull 
tarry deception to the olfactory organs of the weevils 
Incidentally the wetvll keeps rlgliL on spreading the 
only visible result of twentv juirs’ work has Isvn to 
h\ow down its expansion liu reusing every year the 
boll weevil affords gruplih evlihnfe that the bnlanre 
between ln»etts and liunmns Js a d< lbalt one and that 
n very little thing might exterminate us In their favor 
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The ship was tom loose from the mast by a heavy 
guri on the starboard bow The two forward bagii 
lost their gas 



\ I in 4 in 1 \ ivinlngof January 10 and at 
(lit < 1 (»h( of n fi*ul day list tin *Mo nun 
donh mms tom from In i mourlug mast 
li\ it gait of (delimit NimigHi puclselv 
at tlu n mini ill win n tin aneinoimter ul 
laki hurst Stiitbm ri glstori d a wind \» 


lot li v of o\ei 7"» iuIIon Sin left lit r injt on the must 
and diHii|i|H and In Uu gloom with u gaping holt In 
hi r lnm 1 mrlng I In tarh part of ihe Htnrm the ship 
rod* comfortably to tin mast and no dlffiuiltv was 


found h\ tin (junrtt rmaster In ko< ping hi r hmdon to 
tlu Mind but the m hilling Mist width tuix lur loom 


evidently hud \iind mvcml ihgricN probably flftoin 
or more, to stnilmard and tlit fruiiir irtu priKinUd 


to the wind coupled with Hit fait that tin 


A Wild Night on the ‘‘Shenandoah” 

Blown from Her Mooring-Mast, the Ship Weathers the Storm 
and Is Brought Back to Port 


l"i uiirs as pilot Hut tin reporter of Hie daily proas, 
iitm (I on bv the ilHinand that tin re Im plenty of human 
Inn ust (Mldili oft in N only a not la r name for sheer 
sumatlona 1 Ism) in tlnli work Hpread iduoad a weird 
Moty of dlsoi|uanl7ation and clash of authority Im>- 
lyyun tlu ofllurh in <luirge and Hie hu 1<! ( aptaln 
11* lmn 1 hat Hurt was i \ilteinim goes without say 
ing for the crisis was sudden and groat hut Captain 
llilnm was too yyill m rsc<l In tilt discipline of the 
Hen and tlie air not to Know that lx was aboard in a 
t onNullatlu tapaiitv only It Is nindliss to say that, 
lHiaiine of Ids long cvptrknee, ht was invaluable in the 
mu rgi nc y 

The public 1ms been given tlu Impression that the 
ii<.(uni jk rll to (ho ‘ Shenandoah cairn when «ht broke 
adrift lids Ih not mo I\capt for tlu sinking of her 
how width was tpilckly remedied, she yy us under luiuh 
lesH Ntrews aftir Mu broki frei than she was at her 
mooting Before that she was a rigid ohjis t In a 
great stream of wind tint wus rushing by her at CO to 
70 miles an hour \s soon ns slit broke loom hIii 
Ik tan to limit yvltli tlu w Iml and quickly assumed the 
same velocity When that condition mun real lied tin re 
was but little moii wind strain upon Hie ship than 
If she win floating nil a breatblihs Ktiimnir day above 
her thing Mild So uuunIojukI arc we dwellers upon 
tnrra flrmu to ufir e\*»\ thing to niotlu r oaith that 
the nvungi layman llndn It difficult In reall/e that 
once an airship is free of the ground there Ih for 1dm 
no longer any wind viloiltv Hi nee through all the 
long and stormy night whlih seemed no terrific to un, 
the Shenandoah was Coaling quietly nnhulTi lesl and 
miHliess*>d ami i\upt for her damaged bow nnd stem 
was aide to turn herself to her home |xirt as easily as 
though there were a dead calm 



This umbrella-like structure U the nose-cap, which 
was torn out of the ship and left hanging from 
the masthead 


The difficulty of navigation came from that badly 
tom bow and still more fiom the completely wrecked 
upper fin and (hr lant rndder post It Is greatly to 
tlx credit of her navigating office r« that she was able 
to work her wav home to a safe landing without tearing 
olT more of lur canvas covering and wrecking some 
more of the o\|H>sed forward gas bags 

lot It lie clearly understood Ihut both the mooring 
must and the ship came bruvely through the ordeal 
'ihe mast which In an extremely strong nnd stiff struc¬ 
ture, stood up to Its work Tlie tearing away of the 
nosiKap does not by any means prove 


pull was nu loiigt r in Hip lino of tin ship s 
axis but (onKiderahlv to st a rlmu rd 
brought an oxrmm ly heavy tensik siinln 
on (be hs side at tin imlnt of atiaibnant 
of tlie longltudlual glrdi rs to tin now 
cap Tlu y parted and the ruptuii bc*- 
niliifl progriHHive until tlie cap was tom 
cntlrih out of tin whip 

Our photograph of the ‘ Slunandoah 
shows that tlu pull on the cap was to 
stiirlMmrd for iis tho ship was swept from 
the mast a long Mi Ip of the nulcr t^iur 
w as rlppt d from the starlsuird ride 
Marwmr the mass of Ihe flame wreck 
ago Is to sfarhoaid In some way or 
other ns tin" wreckage was torn loost the 
two forward gasbags won rlpisnl and 
deflated This loss of buoy am v niusul 
the bow to sink and It was only tlu qule k 
net Ion of tin otlli ers nnd m\\ in ells 
* barging Ihe forward water ballast and 
a minute Inler In dropping two of the 
forward fuel tanks through the minus 
bottom of tla ship that brought tlu bow 
up and wived It from e rushing against tlu 
forest tnss as she puxst d out of tin flying 
field later In the flight one other tank 
wun dretpjKMl 

Thanka to the discipline* of the engine- 
man forex* the engines were started at 
etnee nnd sueeisslvely so ns to gl\p tlie 
ship stes rage win and ehuk her speed 
l»efort tlu storm By the time she rone hod 
Neyvark the wind was beginning to mod 
erato und swinging around over Staten 
Island and Inwards tlu* must she ultl 
mutely Ugan to work her way bark to 
the hangat where sin was safe h brought 
elnwn and housed before dm brink The 
control of the ship was greatly hampered, 
It should la* noted by the fact that the 
diagonal gust of wind which tore her 
loosi \\ roe keel the upjxr stabilizing fln 
and threw the adjednlng rudder post out 
of line 

The good ship throughout tlml wild 
night was In command nf II ( omindr 
M H Hloree nnd < ldef Knglneor It 
< omindr f M IHxmu and forlunatelv 
rnptatn Holmn was abnunl nnd was uble 
to drow ui*m his own long experlem* of 



This view wan taken within the wrecked fln at point A, looking aft The 
heavy quartering gust that tore the “Shenandoah* from the mast struck the 
fln* canted the framea to port and ripped away the fabric 


that no airship can ride out a storm even 
of cm ionic strength at tier mooring On 
the contrary we believe that by dlstrlbut 
ing the stresses ounly over a larger area 
of the bow of the ship It would lie posrible 
to bold her Intact eve n w hen she l» 
slrmk such a sidewise “swljx** as tore 
the Shenandoah” loose 

Perhaps the most interesting of our 
pictures Is tlu vleyv taken from within 
the forward portion of the upper stabiliz¬ 
ing fln looking aft townrds the vertical 
rudder p°*t It certainly shows a very 
sorry wreik and demonstrates the dy 
nmole forte with which the cyclonic gust 
Mruc k tlie ship throughout its whole 
length from Imw to stem 

The fln that was wrecked consists of 
a series of A frames, the tallest 25 feet 
in height built upon the extreme end of 
Ihe ship They nre lied together and 
kept in place longitudinally by the ship’s 
structure below and above by n long! 
tudlnal girder extending from m»ex to 
ni»ex until it reaches the vertical rudder 
poNt astern 

Because of Its height and compara 
tlvely narrow base the fln structure has 
always been more or less of a construc¬ 
tional problem It was difficult to hold it 
In line nnd the Hermans ga^e a good 
deal of thought to tlie design As can be 
seen from tlie photograph the dimensions 
nre large, and It proved difficult to hold 
such n big surface rigidly above the nar 
row nnd comparatively frail base A1 
though the fln Is sufficiently strong while 
It Is being drnwn parallel with the nir 
strenm manifestly It I* not well adapted 
to withstand a ride blow such as tore It 
apart In the recent gale. It will be noted 
that, yielding to the pressure, two of the 
A frames were pushed over to the port 
ride one of them bring broken apart at 
its upex They are carried upon shallow, 
double A frames built upon the circular 
frames of the ship, and In each case the 
port leg of the upper A frames crushed 
In the structure below The top longi¬ 
tudinal, as the fln wqs bent out of line, 
(Continued on page £07) 
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Our Abrams Investigation—VI 

A Study of the Late Dr. Albert Abrams of San Francisco and His Work 

By Austin L Lescarboura 

Secretary to the Scientific Amirh ks Abrams Investigation Committee 


gg=[ R ALBERT ABRAMS Is deud Ho passed 
away suddenly on Sunday, Tonuar} Id 

■ V from un ultmte of pneumonia, on the \ery 

■ eve of his scheduled appearance its the 
star witness In the trial at Jonesboro 

--- Ark** Of Dr Mary Lecoqoe, an K U A 

practitioner charged with using the mulls to iltfraud 
The Government alleged thnt the AbmniH practitioner 
In this case diagnosed the lilted of u chliken us Hint of 
a human* and nfT< red u cure utter the spedimn hud 
liein sent her thlough the mull This trial was om of 
sivcral dlsagrt cable ivints confronting Dr Abrams 
and no doubt weighed heavily on his nlrc»nd> om r taxed 
mind and health 

It Is titling at this time that our Invostlgulion l>e 
directed towards u study of Dr Albert Abrams who, 
after all is sold and done was the mainspring of the 
entire FRA technique To this dav the hash fncts 
of K R A rtnutin unproved, so far us the s<hntlf)< 
world is concerned and those who have accepted the 
h. U A. technique have done so largely on their faith 
in Dr Abrams Indeed, In our constant and unrclent 
Ing efforts to obtain some evidence of the basic phe¬ 
nomenon on whhh this entire structure of queer Ideas 
and still queerer prat the rests we hu\t ulwavs botn 
referred to Dr Abrams Individual 1* R A prut 
tltloners, despite their even day use of this method in 
nutklng diagnoses and giving treatments (o their 
pntients, have declined to submit (lumsoives to our 
testa but have preferred to have us deal dlrettlv with 
Dr Abrams. Then, when vw have trhd In ewrv pos¬ 
sible way to make some kind of test with Dr Abrams 
width would Immediately prove or fail to prove his 
basic claims, we have found Dr Abrams quite unpre 
pared and obviously unwilling to aid us in our sincere 
quest except under his own unscientific conditions 

Let us stmlv the late Dr Albert Abrams not onh 
ns an Individual hut more particularly ns tla founda 
tlon of the BRA idon If anything he was h K A 
personified and one logins to wonder whether this 
technique can be as elToetive now that Dr Abrams is 
gone However that remains to be seen 

According to 'Who’s Who," the clipping from which 
Is herewith reproduced, Dr Albert Abrams \uis no 
ordinary man Ills degrees were extensive and he was 
quite proud of tin in III* letterhead and Ids literature 
never fnllod to give all his degree* and title s and In 

this as well an In mum other wu>s, he went prut} far 

astray In the mutter of 

professional ethics, par¬ 
ticularly those of th* med 
U id profession That ho 

was nn lndofattgnble 
w orker we cannot denv 
He wrote nianv books His 
record shows a constant 
striving for something 
new He took a keen in 
terest In X ru\s when 
Roentgen s discovery was 
announced, just as he took 
ft keen Interest In the elec 
tronh theory He became 
Interested In chiroprm tic, 
osteopath}, and other kinds 
of thernpeutUs, aside from 
the orthodox medhlne In 
which he received his orlg 
Inal training and experl 
enee In fact, this fnscinu 
tlon for something new 
and his Inventive type of 
mind caused him to de¬ 
velop various techniques 
culminating In the Elec¬ 
tronic Reactions of 
Abrams. It Is not strange, 
then, that for greater free¬ 
dom of action he resigned 
from the orthodox medical fratemltv 

Such an active man as Dr Abrams was bound to be 
well known In medical circles long before he became 
famoqa through his electronic reactions As far back 
a* 188T he was professor of pathology at tlu Cooper 
Medical College. He wan connected with the Emmanuel 
Polyclinic and other Institutions, and as a practicing 


phvslclun In San T rum Dm lie enjovod a wide olU ntele 
ills dlagmwth skill vuis »»ff< n Nought hv nthir plivsl 
Huns and partbiihirU Mirgums, iven when lu was still 
owing' more or hss orthodox methods Ills writings 
attracted a good deal of nttuition ou the pint of (ha 
tors and no Ilttli nmlnai rw But if u jh not until 
Abinius nnmaimtd liI n dl-mverv of tlu ileitionh n 
in lions and tJteir applir aJ illh |i> dhignowis and irfat- 
nunt that hi Ihruhil a *.mtl 
Influence In medical duhs lie 
surrounded himself with mv 
crnl thousand pructltlom who 
took up the 1 R A tts hulqvu , 
and them pnu tlllam rs In (urn 
coineited tuts of thousands of 
lav min In flits new Idea And 
all the while tin basic phe 
nonienon has never Um (stab 
llslud In a sc lent Hit wav de¬ 
spite the b iId fat t that 1 K A 
(.laliirn run counter to tmr pres¬ 
ent duv knowledge of phvslts 
That hrlt llv, Is the rtallv 
wonderful feature of h T{ A 
If claims to do remark iMe 
things as a matter of i\« rv d i\ 
rout hit Tin I* K A prae- 
l It lorn r to all appturnnttH Is 
t nahlt rl to dhtgntist tlu state of 
health of an\ individual from 
rht blood s|Ktlnun of that In 
dividual or even fiotn the 
handwriting lie tan dt ftr 
mine not onh the piestni dis¬ 
eases and ailments but also 
those dint uses and ailments 
which mm develop In the 
future, and width art ijow 
premnt in flic Inclpent stage 
and Imitos-siblc tif dilution 
tliiough orthodox methods tvm 
lnt hiding pathological txamlnutlons and X r iv explorn 
Hons Ik can If he Is is compehnt us Dr Abrams 
wus determine the ltllgton of the Individual fiom tin 
blood specimen He should he able to louitt the hull 
vldunl at an\ glvtn mono at He should be able to loll 
the nathumlltv of the Individual and manv other \h r 
tlnent facts a 1 wavs from the drop of blood or the 
handwriting alone But— 
should u silcnilfle lnidy 
such nn our investigation 

committee endeavor to 
make a simple te*st which 
Would piove nn<e and for 
all the basic truth of tills 
hl7arre procedure*, we arc 
luunedlatelv Informed 
much to our surprise that 
such a request is unron 
sonahle We are asking too 
much 1 bvtn Dr Abrams 
expressed his surprise at 
such a request 
Ho the wonderful feature 
of r R A Is thnt It has 
iHvn accepted without unv 
proof whatsoever of its 
basic trutli Of course 
ERA men will hasten 
to denv this allegation, but 
<|ur nndwer to them Is thnt 
are prepared to retrnct 
this or anv other statement 
w r e have mode at anv time 
after thev huvo eome for 
ward find proved to us that 
we are misinformed By 
proof, obviously, we mean 
real proof A simple test 
meuns more In the wav of proof than hour after hour 
of mere vnporlngs, and page, after page of meaningless 
correspondence Alrondv we have hnd too much of 
this kind of cooperation from them and (oo little of (he 
real and serious cooperation which we hnd even reason 
to expeet from them If they were sincerely anxious to 
establish their case before tho world 


All of which is bv wuj of showing how Dr Abrams 
single-handed was uMe to gnthor about him several 
thousand den tors and mardoUors how he was able to 
nt1 1 uet to his own e Hide ami (o the offices of E R A. 
men ti ns of thousand of i vt rvdav iteople seeking relief 
from thili ailments how he was able In the eyes of 
a large numlx r of inople to dUm dit established modi 
eal m lente how in view of tlu uivstcrfous workings 
of Ills rldleulouslv crude ap- 
paialus eoupleil with the human 
re igcnt he was uble to make Us 
w(aider whither after all our 
grant s< lentlsts like Millikan 
Flnstein Edison and others 
really did know what thev 
wore talking about bow he 
was able let work up his fol 
lowers to practieally a religious 
fervor in width state they do 
not hesitate to c urm anyone 
who dots not Immediately fall 
in line with their own IxJiefs 
All 1 his he did and more too 
without Ih ing obliged to give 
the world anv real proof 
Truth to tell, he c<mld not and 
km a /it i ou!d not give the 
world n < It aiw ut sc It nilfic 
de inonsf ration He admitted 
aR much to those whose names 
through thili unbounded en 
thuslusm und strong endorse- 
ment were closely linked up 
to hlH 

It mnv l>e, although it non 
seems rather eloubtful that Dr 
Abrams did come mrnHs some 
mvNterlouR charae terlstlo of the 
human hodv and that In « 
crude, blundering sort of whv 
duo to insufficient w lentiflc 
l now ledge and training and hu k of precision apparntuH 
ho wuh unable to muster what he had cllseoveml Such 
a statement on our part Is most charitable but then 
our entire dtltude has Den hlghh charitable We 
have continued this Investigation long btyond the point 
Just ltled b\ tlu plain fue Is In the case Other Invent! 
gators long ago would have rendered an adverse opln 
ion based on (lu ridiculous claims made for this leth 
nlque the total lack of proof mel the refviRul of E R A 
to submit t 1 m ir claims to fair tests. But we haw been 
fretful lest after all, somehow, somewhere there l>e 
seam thing hasleallv true anel we>nderful In thlH Abrams 
Hi}sfe rv, and that hv rendering an adverse opinion we 
might be robbing the world of some thing vltullv Ini 
portunt I urt’o rmore, we have kept and we continue 
to keep in tomb with V It A men and their work 
xo that there may Ik no repudiation of our final find 
IngN, on the grounds that we did not give them mif 
Ihhnt time l<> prove their case Our decision muxt he 
anel « ill hr final 

And the foiegoing explains whv we have been so 
lenient We have, overlooked manv tilings—superficial 
things of no real n< lentiflc significance Tnllke other 
Investigators wl have nett Den lnfiueitced hv the ethics 
of certain I R A. practitioners We have not Iveen 
Inllueneed by numerous K R A failures and Individual 
exiKvsehe \\ e have not l>eon Infill* need bv the unfavor 
able legislative men sun s w hleh are threatening to 
terminate F H A practlee In vnrlous States We have 
not been Infitienced bv the rt porta of tho American 
Medical Association, for they are obviouslv an Inter¬ 
ested and biased party We have not las n influenced 
bv the eemtrncts and the rental rates and other corn 
merelal asi>ee ts coimectesl with the leasing of the 
Abrams appnrntus to Individual practitioners Me have 
not boon Influenced one hit hv the general unsatlsfac 
lorv aspect of the entire matter from nn Investigational 
standpoint Instead, we have gone right ahead keeping 
In touch with various ERA men, with Dr Abrams 
with certain so-eailed electronic societies, and with 
several Individuals who claim to he engaged In serious 
research work for the puriKise of exttlentlng (he basic 
discovery of Dr Abrnms from Its awful entanglement 
of handicaps and placing 1! on a firm and reputable and 
(Continued on txige 207) 
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MurWcSt Office 11 AppDtoa St Poston 
ABRAMS Albert physician h «t ban Frsn 
cbico Dec 8 1863 * Marcus and Rachel 

A MU U of Heidelberg 18H2 
A.M Portland U , 1892 (LL D ) post graduate 
courses I ondon He'rlln VUnna i’jrls hi 
Jeanne Rotb, of San Francisco Isov 26 1S97 
W Blanche Scbwabarher Sept 28 1915 Prof 
patholoay. Cooper Medical Coll 1893 8 Jjres 
Emanuel VoljcTinlc since 1904, fellow Royal 
Micro* Soc mem San Francisco Medico 
Chlrurg Soc (pres 1893) Cat State Med 
boc (vp 18S9) Author Synopsis of Morbid 
Renal Secretion* 1892 Manual of Clinical 
Diagnosis 1«H Consumption— It* Causes and 
Prevention 1®6 Transactions of Antiseptic 
Club 1896 Scattered Leaves of a Physicians 
Diary 1900 Diseases of Heart 1901 Nervous 
Breakdown 1901 Hygiene, in A of 

I bysiologlc Therapeutic# 1901 The B up#, 
19W Disease# of the Lung#, 1906 Self Folson 
Ing Dlagnosth Therapeutics, 1909 Spinal 

Therapeutic* 1900 New Concepts ta Diagnosis 
and Treatment Rnondylothcrapy, In Refer 
ence Handbook Medical Sciences 1917 Pound 
er of siwndyloth* rapr and hon pre# Am 
Assn for the Study of Rpondylotherapy pre# 
Am Soc for FBy(ho-Phj#tcal Research dl# 
coverer Abrams Reflexes and Electronic Re 
actions of Abram* Ctube Authors (I^ondop) 
Argonaut (Son Francisco) Home 2161 Sac¬ 
ramento St, San rranclsco Calif 
ABRAMH, tenor botanist 6 Sheffield Ji 
OfiLl. 1874 * James DeWltt and AlmlDJ 


lipping from "Who’* Who^ M giving the brief life 
history of Dr* Abram* 



The lute Dr Albert Abrams of San Fran¬ 
cisco, originator of the E R. A technique 










160 


SCIENTIFIC AMERICAN 


MABCH, 1924 


"Thirty Years of Psychic Research” 

Richet’s Monumental Compilation, and Schrenck Notzing’s Story of His Work with Eva 

Reviewed by /• Malcolm Bird 



1 —“———ibl DOM, In the prince of a book to 

Ik reviewed, have we suffered so 
keenly the feeling of Inadequacy as 
at this moment, while fingering tlie 
keys of our machine In search of a 
good Jumplng-off place from which 
to Introduce our readers to Kichets 
( _ Thirty Years of r^ychlcal Re¬ 

search Never have up found it 
no wholly the case that the only udequnte review would 
he to present the authors entire texL No series of 
quotations of Rlriiet’N high spots, no selection of 
passages for endorsement or controversion, be they 
ever so Hklllfully strung upon the thread of editorial 
comment would do this volume justice We shall 
therefore forego this traditional technique of the re¬ 
viewer, and so far as Is possible In the apace available, 
wc shull try to give a concrete Idea of the contents of 
the book 

Rlchet has been for many years the senior member 
of the Department of Physiology at the University of 
PnrlH His repute In the field ot psychic researches 
no less than In that of orthodox w lence Obviously 
he hrlngs to psychic research an unusual knowledge of 
tiie normal possibilities of the human mechanism. 
What he now attempts with signal success, is to give 
us a text book of psjchlc Hriewe. *1 have confined 
myself, ’ he tells uh, to u statement of facts and dla- 
( usslon of their actuality, not only without advancing 
un> theory, hut scarcely mentioning theories, for all 
theories vet proposed to account for these facts seem 
to me terribly frail This aim he executes with great 
Hkill and without giving the book anv of 
iIioho formidable aspects or those posul fT'" - 
bllltles of tedium which the use of the 
t* rin ‘text book’ might Imph In one ' f 

respect, however he does not live up to § / 

Ids promise to keep off the grass of ** £ 

theory He does not advance any theory account 

of his own, to he sure but he docs, at m our { 

«verv opportunlt> make fa<^N at the .. . 

spirit hypothesis This he regards as In , 

lurently absurd, ns well as totally un montns 

necessary and he Iohcs no opportunity to | l 
huv so In varied and vigorous words 

One not acquainted with Rlchet’* standing ng a 
scientist, and prone therefore to Imagine that he may 
have established a lower standard of verity for his 
psvddc facts than would !>c permitted In more con¬ 
ventional branches of w lence would he disarmed by 
the chapter In which he discusses the role played by 
tonsdou* nnd unconscious fraud of all typo«, by 
mathematical probabilities and accident, and by ob¬ 
servational error Throughout the book too, Rlchet 
continually meets such a critic on his own ground by 
making, himself, un\ unfavorable Judgments which are 


self defining name “crj pterthesia.” This Include* prac¬ 
tically the entire rnnge of subjective phenomena, con 
sidered from the side Indicated It certainly includes 
teleiuathy, and Rlchet give* an admirable discussion of 
this point, the extent to which telepathy alone Is suf 
ficlent to nccount for nil the facts, etc He also Indi¬ 
cate* the phenomena of normal psychology having re¬ 
semblance to cry ptosthesln, and he give* u very com 
pleto discussion aimed at ruling out the possibility that 
everything crypterthelk can be accounted for on the 
basis of extreme hypererthesia of the ordinary sense*. 

Hallucinations and “Hunches” 

Oryptesthesla, he tells us, 1* classifiable Into two 
broad categories—experimental and “sporadic” or as 
we should prefer to say spontaneous He cites a large 
number of experiment* tending to show a certain 
cryptesthetlc faculty In normal Individuals—expert 
ments In systematic guessing in which the results were 
anywhere from twice to ten times what they should 
have been through pure chance He then discusses 
cjyptesthe&a under actual hypnosis, and under the 
(Condition* of the spiritualistic seance A special cate¬ 
gory Is reserved for 'cryptesthesla by sensitives ’ under 
conditions not those of the seance room—psychometry, 
crystal gazing, and the like For some reason, though 
automatic writing gets no special mention a* such, be¬ 
ing mentioned only as is convenient, In connection with 
Its purely cryptesthetic aspects, “xenoglossls,” or vocal 
use of a language never learned by the sensitive Is 
given a place of honor a distinct phenomenon The 
evidence of its occurrence, however, Rlchet Judges— 


r HERE ts no monopoly tn psychic research While the Scientific 
American has been moving th contribution , other people and other 
bodies have been maktng thetrs % Space forbids our grvmg detailed 
accounts of other i vorfy than our own Bui this month n>e enjoy a hiatus 
m our otrn wot}?, and wc are very glad to fill the gap with this retnew of 
the two books which we regard as the most significant additions of recent 
months to the field of psychic bterature —The Editor 


with apparent renaott—to be of low grade 
Coming now to thf Hixmtaneuus side of cryptesthesla, 
Rlchet finds that these monitions, of one sort or an 
other, ore of such rich and varied occurrence ns to 
Justify giving up 10o pages—out of trjfi—to them He 
dlHUiSNes quite fully the criteria which must be applied 
before a monition may l>e recognized os such, rather 
than as mere ohanc< The conditions under which they 
occur and the symbolical form taken by the present 
ment are analyzed The outstanding monition is, of 
course, that of the death of a friend or relntlve-nmore 


unravel cryptesthesla of future events, and that pend¬ 
ing full explanation of both we ought to separate them 
Rlchet, however, defines cryptesthesla for the most gen¬ 
eral case possible—he makes the post, present or future 
quality of the event a matter of Indifference. In this 
he Is perhaps swayed by some such Idea as has come 
Into the editorial mind with reference to prevision. 
Our spiritualistic friends have often granted that there 
Is no serious objection to our preference for the tele¬ 
pathic hypothesis, so long as ordinary evidential ma 
terlal Is considered, but have Insisted that prophecy 
forces ua Into the spirit hypothesis We have always 
replied that It must be proved, rather than assumed, 
that a dead man can do anything which a live man 
can’t do, and that until this is proved, we are going 
to Insist that, If a spirit can prophesy, a living human 
can prophesy too, and In quite the same way On this 
basis, we agree with Rlchet in his refusal to put pre¬ 
monitions Into a package all by themselves If they oc¬ 
cur, they occur, but they do not, aa is so often assumed, 
lean toward any particular explanation, any more than 
does any other type of cryptesthesla. 

The Objective Half 

Passing from the subjective to the objective, Rlchet 
findB that the field has been rather more fully covered 
before him than In the subjective case Under the 
heading of telekinesis he groups table movements, 
mdses, and raps, and direct writing A separate cate¬ 
gory, for no good reason that we can see, is made for 
levitations. The ectoplasmic phenomena of materialise 
tions, of course, require such a cut ego ry Rlchet’* 

citations show that there Is more Involved 

. ■ ' t 1 l® “bilocations’ than might be Imagined— 

the simultaneous appearance of a person in 
1NTIFIC two places, the existence of ' doubles,’* 

t d other etc , and he make* out a case Justifying 

detailed the separate Cataloging of this manlfesta- 
a hiatus tlon Whether haunted houses are a sep- 

rpiew of arate thing as he makes them, or a com- 

1 recent blnation of Ida other group* of objective 
1 phenomena might be questioned. Rlchet’* 

summary of the evidence throughout the 
— - — 1\ objective half of the field Is of equal value 
with his summary of the subjective evl 
dence, but he make* no such suggestive a contribution 
to the machinery of dlacuarton We con do no better 
for Dr Rlchet than quote the opening sentences of Ids 
chapter of nummary and general conclusions 
M I have now reached the end of this long In vertigo 
tlon I have endeavored, while ghlng a place—possibly 
too large a place—to my own researches, to collect the 
documentary evidence so widely scattered in many rec¬ 
ords, and to put some order Into a matter which up 
to the present has never been synthetically studied I 
have tried to extricate the sciences anathematised as 


called for by the conditions of ohm nation or of re¬ 
porting surrounding the cited foots 

Putting the Facts in Their Places 

Though the task of the book 1 b thus primarily to 
Nummarlzc the evldtnct It makes a further contrlbu- 
Hon than this It does not, to be sure, attempt any 
tlu*orIratlon Rut 11 does atm to present the facts In 
nurii fashion that the nature and content of the sub¬ 
ject matter shall be less vague than heretofore The 
< laNNlfkations Into which Rlchet groups his data, and 
the numes whkh ho manufactures for many of these 
categories are themselves a large contribution toward 
the lucldatlon of psychic k< lence 

The same large division of the psychic field Into 
suhjodDe and objecthe that all of ns make Rlchet 
must make too Within the subjective field he coins a 
term of great utility It 1* quite plain that, when 
writing automathallj Nanking with automatic voice, 
wring rialr\oyantly or hearing riulruudlently etc etc., 
then are two entirely different aspects to be considered 
The anatomical machinery of the voice or the i**n, the 
subjective apparatus of the vision, hallucination, or 
what not, constitute one of these The question how 
there came within the phjslcal shell of the sensitive's 
brain. Information whlrii does not normally belong 
there Is the other and quite other Rlchet postulates, 
from Ills array of fact* that ‘human intelligence in¬ 
cludes a special and mysterious faculty which reveals 
certain facts—past, present or future—that the senses 
are unable to supply ” To this faculty he gives the 


usually, In the literature, referred to as ‘death time 
hallucination* ’ Rlchet, however, makes three other 
Important groups collective monitions that are non 
simultaneous and non identical, simultaneous and col 
lectlvc monitions, and non-collective monitions other 
than those of death 

These monitions, of course, take various apparent 
objective forms such as the auditory or visual hallucl 
nation, the strong sense of presence of or disaster to 
the object, etc, etc Rlchet separates them strongly 
from premonition* and rightly, for the monition Im¬ 
plies nothing more serious than clairvoyance, while the 
premonition, If verified in a sufficient number of cases 
to avoid the possibility of chance, ranks as outright 
prophecy We find that In spite of their more critical 
character, Rlcliet is able to spread some fifty pages of 
premonitions upon the record. 

The Significance of Prophecy 

This might ral*e the question whether we should re¬ 
gard these predictions as cryptesthetlc or whether that 
term should be reserved for manifestations that In 
volve no looking Into the future There would be 
some ground, we think for the latter course. It 
might well be argued that ability to divine what Is 
going on at a remote place, now, or what went on at 
such a place in the past, Is by no means so startling 
as the similar ability projocted Into the future—or at 
least, that cryptesthesla regarding present and port 
will perhaps yield to on explanation which will not 


occult from the chaos In which they were Involved, and 
to put In a clear light knowledge that official science, 
In the pride of its reputation, has refused to consider 
It has seemed to me that the time has come to claim 
for psychic science a place among recognized sciences 
by making It conform to the rigor and the logical treat¬ 
ment which have given them their authority 
It has appeared to me, as doubtless It will appear to 
every Impartial reader, that there are too many well 
verified facts and rigorously conducted experiments, 
that chance or illusion or fraud should always be at¬ 
tributed to all these facts and experiments, without 
exception ” 

Anyone who has not brought to this subject the will 
to ffirifctaeve, who has not made up his mind in ad¬ 
vance in the sense decried by Rlchet, will enjoy the 
book, in spite of Its length and its rather formidable 
title And after It has been read, It will be found an 
enormously valuable psychic encyclopedia and Ubtiog 
raphy Practically all the respectable evidence is here, 
and in every case there are citations of the sources, 

Mureuek Netting and Eva G 

Of different character Is the other outstanding con¬ 
tribution to the psychic literature of 192&. “Phenomena 
of Materialisation,” by the Baron von Schrenck Not 
sing, Is tha record of the author's four yeaw* work 
with the Preach medium Eva 0 Every sitting Is 
described in full detail, and there ore 220 photographs, 
practically *11 of them seance-room flashlights. The 
(Continted on page W) 
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When Beavers Aid Irrigation 

Emergency Use of the Water Impounded by the Industrious Animals 



HE natural trait of beavers to build dams 
for the protection of their homes has long 
been known, but it is only recently that Its 
economic value hua been recognized In 
Irrigation work The United States ForiHt, 
Service, In a recent surve\ of the Uoche- 
lopa National Forest, near the San I uis 
Valley, Colorado, made by Fred Agee, 

United States forest supervisor of Salldu, 
found that the water stored above the 
darns in that forest alone amounted to 
I24t acre-feet, that Is, enough water to 
cover 1241 uere# one foot deep—the equlvu 
lent of 24,000 Colorado statute incites 
running for 24 hours, or enough to lrrl 
gate 80,000 acres of land for one day 
Mr Agee's survey, which was carefully 
and thoroughly conducted, showed that in 
the Silver Creek Valley alone, 4(1 dams 
were located in a total length of about 
miles. These dams averaged about 
000 feet apart, although they generally 
occurred in groups with a somewhat tloser 
spfKtng In some* cases the water was 
backed up above the dams to dipths us 
great as 5'/j feet If these structures laid 
been built of concrete by man and the 
umcrete had cost $5 per < nble yard a very 
consi rvntlvt estimate the dams would 
have cost front $11 to $1020 npiect, and 
their total cost wuniid lmve him hIkmiI 
$10 000 Tbls Is for the Sllv (r (Yeek \ nllev 
only Considering the tniln < odutopa 
forest the total coni of the heuvt r il tins on 
the same basis, would be uhout $200 000 
(onsequently It Is evident that llu value 
of the beaver as an aid to Irrigation Is 
of no minor Importance In fact a plan 
has already been rtiveloi»ed and put Into 
operation in Colorado, whereby beavers 
are taken from ont ho< tlon of the State 
where they ore plentiful and transplanted 
ns It w»ere to other sw thins wlurt tluir services are 
more essential, the animals lieing trapped In Ihim wire 
nets placed on the dams One cast is recorded where 
u rancher, who had only enough waitr to In (gate a 
small garden plot Itefore he hnporttd 1 m avers now has 
sufficient water to cultivate furtv anus siuussfully 
The plan followed Is to 
wave the beaver storage un 
til late in the Hummer, when 
water is sc arce and cropN 
are badly In need of mois¬ 
ture then to out the dams 
and allow the water to drain 
Into the Irrigation ditches 
Within 24 hours the beavers 
have the dams repaired so 
that thev nre again storing 
water for another emer 
genev Thus the beaver stor 
age can be utilized several 
times in onp season if neces¬ 
sary 

Beavers build their dams 
of trees, bushes, sticks, 
weed'), and so forth cement 
Ing the materials together 
with mud and rooks Beftvcr 
dams 000 feet long and 
flooding many acres of land, 
have been found In northern 
Wisconsin Sometimes, after 
years of work the dams be¬ 
come solid banks, through 
which the water passes only 
by percolation and on which 
trees, such as poplar, willow, 
and birch, take root And 
grow If this occurs where 
the natural slope of the 
stream bed U comparatively 

flat, marshy ponds and even peat bogs are formed 
Beavers bring trees down by cutting around them 
with their sharp, tough Incisors, In practically the same 
way the woodsman does with his axe One Instance 
has been recorded on the upper Missouri where a tree 


By Ivan E Houk 

*10 Inches In dhimett r uns rdled h\ heavtrs Thev strip 
(he tree* of (heir brum In s then out the trunks into 
UngtliM of about three feel md store both brant lies and 
trunks mar their holms ftu their winters foot! supply 
pbulng them at the hot tain of the i*ond anti weighting 
them down with lmid and rot k» In tlu summer they 



Beaver dam alongside hardscrabble road in San Isabel National forest. Col 
When these dams occur every few hundred feet along the stream, they impound 
an appreciable supply of water 


Il\t unroots heriWs Uavts and uijuuth pi tnls but In 
tin winter tilt \ eal of tin bark of the I ms Ha v tut 
down during tlu autumn Out cun fulh wait lied 
tnlonv of btavtrs galluml 7-12 sapling aspens and 
vk veral hundred w lllow s f, i one w inti r s supplv placing 
tin in in a pile ovei 3 f««1 deep and 124 feet In (iri.mii 



Beaver huts snd beaver felled trees, note the neat cleavage, and the similarity to axmen’s work 


foresee After thev hnvi enten the bark thev use the 
wood In building ami n pah Ing their dams That In the 
ruiHon the most of the logs ind sticks in the accompany 
ing views are Imre 

Beavers prefer the bark of deciduous trees, such as 


(lie aspen and willow, trees which are of little value os 
tlmlier Fine thev nevt r attack Consequently they 
are of want added value to the agrit ulturlst lu that they 
rend to rid the cuuntn of wihmI trees They are strictly 
vegetarians as liny nour i it meat of an> kind 
Beavern seldom woik In tht daytime but are con- 
stanth on the Job at night especially 
moonlight nights, repuliing leaks and lin 
provIng their structures The rapidity 
with whUh tluv work Is almost nutr 
M-lous and their Ingenuity in aelect- 
ing HUltnhle Hip's for Muir operations can 
hardly tie Improved upon l»\ competent 
engine rs Iheli dams ar* Invariably lo¬ 
rded at the most advantageous Hites In 
fact their iffiitemv in repairing leaks tin 
der water is so high that thev have been 
until iih n last resort in stopping leaks 
In man built dams 

Elasticity and High Speeds 

I T Ih surprising Imw fiw men appreciate 
the importante of eluHiltltv at high 
Hjteeds and fewti still urc able to make 
tlutr designs so a m to avoltl trouble When 
the v\ was the prlmlpal means of locomo 
tlon no springs were nett usury Ihe man 
who invtnitd llu bow and arrow was able 
to prndmt higher '-pet ds than uny Ivefore 
listd lw utilizing llu dust Idly of the 
wood Mam dtslgmrs of limited abilltv 
art able to suneed b\ making tilings too 
stiong This woiks all right in many 
i list's but not always '!)» u rl t* r has be* 
for* him now a uive where tin dt sign of n 
turblm supporting sti t1 fiunit work was 
uuuh v< i v luuvt In somt ora who thought 
that tin best wav lo avoid vibration The 
risalt won that the rigidity of tlu stet I 
was just tight, In rotimUion with tht 
vvdghts HUj)]M)r(<d to turn In with the 
turbine h|ms d and e\t tussive vibration 
resulted fn>m the eombhiution 

lo doti riiiim the < rlthnl ajMs d taleiihiit tlu deflee 
tlon of tla HpinilU *»r luam or tlu tomprcKtdon of a 
tolumn dm to Hit weight of tlu parts and ail attached 
part* If tlu dt tits Hon is l/p>o Indies 40(H) will be 
the trlthal sjasd (This last is a v< r\ (smimun Rjtetd 
and tlu ilgurts being tlie 
Rmne they tan Ik remtru 
Ik ltd ) Hu not forgt t how 
( vei that figuring the dt tlec 
tlon dm to wdghf Is only a 
mnvtnknt wav of gtttlng 
tht ansvvtr for vibration has 
nothing to do with gravity 
ind ll tan take phut horl 
Ztimallv as vwll aw vertically 
so (t Is wist lo go through 
nthulntloiis for dtilettion ux 
If giavitv did at t borl/on 
t tllv lor othci ddlectlonx 
Mil Mf>eo<J will varv inversely 
as llu sipiart root of the 
dtths_thtn Thus for l/‘>0 
Indus tin trlthal hihknI Is 
1SOO rt volutions 

h or steel it is tustomarv 
to figure 20 000 (KH) us Mu 
cooffident of t lnsth tl v Tin re 
art ttrtain condltionn Imw 
(ver where wo imvt ftumd 
Mud lids fignm Isgrnilh dif 
ferent Itnlb tlnjllof tin llu 
reau t»f Standards ga\t us t 
hint In t dn dlrreHon but 
even tin nun wlm made the 
tenia rtsordtsl In that llnllm 
tin did not rt nll/< tlu lm 
ixtrtnnt t of tlu results Thev 
dotibUd tluir atturiuv and 
wire nnablt to realize why 
thev differed from results obtalntsl bv ollmrs Wi have 
proved that In eanes where the fotees an all nr mulnlv 
tension H[K*eds are high ami nut a Is art warm tlu mo* 
duluH of plnHtldlv for Mwi nun hi below lOOOOiXH)— 
liy 1 7 hasley H t stt/ifthotisi IfF'uarih J)rpt 
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The Story of Steel—III 

The Ore Ship of the Great Lakes; the Link Between the Iron Mines and the Smelting Furnaces 
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In this great yard, 2 Vt miles in length, are 96 parallel tracks. Here the ore cars are automatically weighed and reassembled, according to the character of the ore, for 

shipment to the ore docks This yard has handled 22,000,000 tons in a single season 


mmmmmmII ItL It not for tlu lkIkUikc of the ( rent 
MV? Luk( N the v n**t mines nf (he MKsill* 
IlKI would lx nn ussc t r»f <|ii< Mlonahk \nine 
V To prmlmi Mix I i htuplv >mi must li tu 
abundant KiipplIoM of thru things lion 
v — ore (oiil and Hint stont Morcmtr, tluy 

must Ik imdlnhh In omniums (piantUUs and louitt d 
reasonably near to ora another It Is for 
lids ruiHon that slid works, tlu world 
tmr me to la found In tht \i« In11> of 
mul uml Iron ori nr uri so located that 
the raw tnuUrluW <un U hrouuld to them 
at U reasonable <oNt of truns|>ortiiilon 
Now the ljikt Siijh rloi limi lnlm k art 
grouiied around Mil wisterh <nd of Lake 
Superior, mid at a dNtunei f»f from HOO 
to 1000 miles from tin uml Helds If 
lh< Iron on had (o Ik baidul that distance 
by rail the cost would lx prohibitive 
hortunnttlv wlun nature ages ago pre- 
purid Mu on IkkIn of the MNsubc range, 
she grouped thuu wllhln luhv reutli of 
that ningnltlnnt bnd\ of frtsh watir 
known as tlu Gnat Taikes It menl\ 
remalmal for man to devilop the proper 
methods nf handling and the right kind 
of ship to bring Muse vast deposits 
cheaply to tlu storage yards of the blast 
furnaces The pn sent chapter In the 
story of steel shows Imw i lew rly and on Emeriren 
what a vast scale tlds has bon done bridge ie 

The largest tonnage of ore moved o\or * 

the Grwit lakes tn a single season was 


and tlie ore tiuln, there was shlpjKMj out of the Hull 
Bust Mine alone, In 11)1(1 a total of 7Gtk'»(ML tons of 
ore, and I hut the total output from all tlu mini's of 
Luke isuperltir was (U,S.Wi 172 tons It is the purpose of 
tlu present story to show how lids wist tonnage Is 
broughi down from the mines to the ore diKks, trans 
ferred w UUout delay to u great fleet of ore steamers, 



Emergency dam above M Soo” locks. Should a lock gate be carried away, this 
bridge is swung across the entrance. Its vertical wickets (steel plates) are 
lowered and the rush of water checked 


Ah noon as a train Is tuude up, It is dls{takhed over the 
magnificent roadbed of the Duluth, Mlssabe, and South¬ 
ern Hallway Company for the run to the docks at Du 
lutli Although this is a freight railroad It la built with 
10O|K>und Meet and in pni t, with steel ties and It Is 
mulntulncd In as line condition os uny main trunkline 
track rutmln^ out of New Aork Here again, nature 
bus fa\ored the steel Industry, for the 
drat 70 miles or so of tht trip Is at row* 
a pruetkullv level country The speed 
of tile ore trains Is from 2T> to 30 miles 
an hour r l hev are dinpatched at the rate 
of 30 trains per duv although the writer 
was told by Mr W H Hoyt Chtef Ehgi 
neer of the road that on some days as 
high as 30 trains hu\o hauled a total of 
171000 tons of ore per day from the 
mines to the < lasslftcatlon yard at Proc¬ 
tor 

It sliould be explained that the cum of 
ore are sumpled at the mines as soon as 
they are loaded Tlie samples go to a 
chomlml laboratory and the distribution 
of the cars Is telephoned from the labora¬ 
tory to the main scale office at the Proc¬ 
tor Yard near Duluth before the train 
reaches that point As the trulns enter 
the yard, the cars pass over automatic 
scales at a speed of two miles tier hour 
ray this wale* operate automatically the 

tesi are weighting device Itself stumping the gross 
' weight of lhe car on a card as It passes 

over tlie scales. At Proctor the trains 


during J016 when 04 73-MtHi gross tons 
were tarried through the IjiKoh For a comparison of 
tlu cost of moving thin tonnage let us take the year 
before the war I'll l and lit us consider the Lake Shore 
Unllnmd which henuise of Its u\s\ grndes and tine 
roudlsd Is Ideal fordieap trans|M>rt»Mon In that year 
Mie freight rati was r > Jl) mills per ton mile In the 


carried through the Lakes, and unloaded at or near the 
various steel works In the lower Lakes 
At the Hull Hunt Mine, whl< h Is the property of the 
United Stutes Steel Corporation the ore cars, as they 
are huuled up out of the pit, are made up into trains 
which average 1H1 curs or 4800 tons of ore per train 


are broken up by sorting engines, and the 
ore from different mines Is placed together tn train 
loads, so that when the ore Is being shipped through 
the ore pockets and Into the boats, certain definite mix¬ 
tures of ore are built up, carrying the percentages of 
Iron, silicon, phosphorus nnd sulphur required at the 
pnrth ulur furnaces where the ore Is to be smelted. To 


name ><ur the freight rati 
per ton mile Mil Great 

(luirgfs 

have goni 

up thev liuu 

propurl Iona tely and the rt In 1 _ ' • * i( - * Ll ; ” ; , (1 * * 'j p5|i 

thi as 

Hp arm r and rail holds good Bl ,. \ V, * , * m ’ t ’ , tfjSjt ' ' tI , ; ’’* *• 

todav I la *< figures show B|:;t >./•’. • *-**•; . , : ; ... ‘ '“j, *’,*** ..Cjjfijf’ , 1 ‘ ‘ ‘‘f ’''*h 

tin atmaluUlv n^rs 
Him imk in ilie v ist stiK'i 
Industry the 

States Is that thousand imIIh l\% 

hi retell of watt r Ik fw« i ii T Mi 
luth tlu> works 

(lie chores Ltkt 

Ijike rk 

Tn our Inst 1 hh u * we 

Rirnwfd how hv tin oun Three of the ore docks at Dnlnth, Length, 2064 feet Max height, 84Vi feet Width, 00 feet Cm* 
itimMi use of thi si mm shovel bined capacity of ore pockets, 345,000 tons. The ore la loaded by chntee to the ahip 


handle this enormous ton 
nage, the Proctor Yard has 
been built with 06 parallel 
switching tracks. It la SfiO 
feet wide, In part, and 2% 
miles In length We present 
a view showing only a small 
section of the yard, with 14 
trains standing aide by aide, 
The mixing of the ore above 
referred to la revealed in this 
picture by the difference in 
the shade and In the frag¬ 
mentation of the ore. Prom 
the yard the ore la taken 
down to the docks over six 
miles of 2 per cent grade, 
by large Mallet engines with 
415,200 pounds weight on the 
drivers. 

Nowhere In all America 
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Loading an ore Hhip Ore dork chutes are h paced 12 fett, ho are the hatches of 
ship In one test, 12,817 tons were shot aboard in 16 */* minutes 


lias the problem of handling and transferring a huge 
nsinage, in a minimum of time and at a minimum of 
cost, been worked oat to each perfection n« Is seen In 
the transportation of ore from Mlssabe to the far dla 
taut steel works. Thus, the unloading from car to ship 
la done entirely by gravity To this end a series of 
huge ore docks provided with pockets has been built 
along the foreshore at Duluth We nIiow an nil plane 
view of three docks of the Duluth, Mlssabe and North 
ern Itallway, with the city of Duluth In the distance 
Each dock is 2004 feet In length and the lurgest In 84 
feet 5 Inches In height from the water to the deck of 
the dock, and 60 feet In width When the ore trains 
reach the bottom of the htll, they are moved out on t<» 
the ore dock and their contents dumped into the ore 
l»otket*, There are on this single dock 384 pockets 
with a total storage capudty of 1fi3,000 tons The 
dock is built of steel and concrete, and the bottom of 
I he pockets is 40 Vj feet above the water At this level 
tacit pocket is provided with a massive hinged spout 
which Is raised and lowered hr an electric winch on 
the floor of the dock. The pockets are spaced twelve 
feet from center to center, so that when loading Is 
going on the spouts will register with the hati he^ on 
tha ore ship, which are also spaced on twelve-fool 
(-enters. 

An entertaining chapter might be written upon the 
development of the ore-earning craft of the Grout 
I^nkea. We must content ourselves here with stating 
that the first shipment of Iron ore took place In ISTifl, 
when lf>2 tons were shipped from the (lev*land Iron 
Mining Company to the Slmron Iron Company Sharon 
Pr Lake transportation was done In those days In 
little vowels of twenty tons burden or less As the 
vears passed the shipments and the vessels thnt carried 
them grew In size—slowlv at first and then with In 
i reaslng rapidity—until today the Ivplcal ore ship 
Is a vessel over 600 feet In 
length 60 feet In beam and 
< apahle of carrying from 
10000 to 14 000 ions of ore 
These vessels have been de¬ 
veloped purely along ntlll 
tarlan lines With tlielr long, 
narrow shoal bodies, broken 
by deckhouses only ut bow 
and stern they have none of 
the beauty of sheer and 
sweetly moulded lines which 
lh found in an ocean going 
liner Put for their partic¬ 
ular work of carr>lng a 
huge cargo at a fair speed, 
and of being loaded and un 
loaded rapidly, they are a 
positive triumph of human 
design In a test of the 
steamship “D G Kerr," to 
see Just what could he done in the wav of quick loading 
12,817 gross tons of ore were unloaded from the ore 
pockets to the hull in 1G*/j minutes at the D M and N 
docks, and us a record of quick unloading at the steel 
works we may note that eight Hewlett unloaders at the 
Ashtabula pockets have unloaded 70 000 hum from 
seven ore boats in 22 hours, actual time, and 13,000 
tons have been unloaded front u single boat in 8*A 
hoars 

The writer, on reaching Duluth front the Hull Rust 
Mine, arranged to make the trip through the Lukes on 
a typical ore steamer, the "Thomas F Cole’ (Captain 
W K, Stover), one of the fleet of 09 ore bouts of the 
l nltftd States Steel Corporation While the * Cole’* was 
still warping alongside the ore dock, the spouts of 


alternate coal pocket* 
dropped down above tin 
respective hatches of the 
ship the gutes of the 
pockets were tripiKNl, and 
17 cataracts of ore began 
to Htreum down into th< 
hull Meanwhile I wo b>„ 

Btreums of w uter ballast 
from 14 Inch and IMmli 
pumps were being UN 
charged from the ship*- 
side tanks f are 1ms to N 
taken to load the nhIp 
evenly and avoid am 
concent] uted h end Inc. 
stresses l!\ m< ans nf 
uliv < aides and jimverfiil 
vvIndus /on hoard t h o 
‘Cole’ was moved along 
Iho do* K so ns to rerelvi 
the pmjH r grades of on 
to make up tht right mlvture for the Lorain Steel 
Works to will* It sla whs hound In 2 l 4 hours tlna 
about 12,0*0 tons of ore lmd Nuui taken al*ond the 
hatches closed and lit* monring cubits east on It was 
a now l t xpt rlenrt to st md on om side of the do k 
and Uni up the opposlti rdl igalnsl smut maik on the 
doth, and note how ripldh the ship sank In tlu watei 
Such rapldltv of loading Is not approached anvwin rt In 
the world 

We liavo Hiild thit lla < rent Ijikts on bout Is u 
vtr\ siKslal tv |h H looks dltTcrent from mv ollur and 

JtN internal mnstruiimn is duidedlv different stikth 

shaking these vessels might N called magulthd canal 
ImaiN with llu pilot boil's and captains and news 
quarters nccupvlng 1 lit Hist hundred feet from tin how 


und the ImnkeiK, engine loom and engine room crew 
accommodations filling up the last hundred feet ut the 
stem The remaining 400 lent of such a ship ns the 
Vole Is given up to tin taming of on or on the 
return vovuge t«» a cargo of coal A mblshlp e tors sec 
(ion allows two wide vvuh r ballast tanks, one on eai h 
Hide, extending throughout the ship, and a scries of 34 
deep and stiff girders c\n ruling from Hide to side to 
hold the hull to sh«i* and carrv the hatch covers 
Returning light the Vole will tarry normal!} In the 
tanks from 4<K)0 to flooo ions of water ballast she Is 
driven by triple expansion engines, steam being sii]e 
piled bv two Scotch hollers nt a pressure 170 jH>undx 
per square inch With n hnr»»eiH>wer of 2l r »0 nnd 84 
revolutions |H*r minute vhe makes about 114 knots 
loaded Her average loud 
last venr for ten trips 
was 12,189 tons of ore 
The consumption of coni 
per day In only 48 tons. 
A truly remarkable per 
fnrraanc© considering the 
load and the speed 
The writer haw\o> aged 
In his time, on all the 
wev«i seas and In everv 
HlJte of craft from a l r )0- 
ton coasting schooner to 
the "Leviathan ' of 64 100 
tons dlRplm cment, and 
he thought that he knew 
something about navlga 
tlon and the wuvm of 
ships and the sen lmt 
that trip down the Trent 
Ijakes was a revelation 
Not merely the ships but 
the way In which they 


arc Hulled afford a |H>siilvclv novi 1 ixjierUnro In the 
first pi u * nm is piuethullv newer out of the sight of 
ollur Nairn \hiad and a si cm will N other ore l*oats 

going the hiimi wav und genu 1 11 \ at aNait the same 

h|hh d und In tin narrow w ate run} s i he returning 
c tuptlcH *tre am bv one almost like ta vie ales down 

Hromlwav Ne vv V m k I Ids Is an cxngge ration of 

(ourst but the reader will und* i stand what Is meant 
when he Is told that after leaving the Vm io* ks wc 
nut and pissed in I hi < lmnm I no less than 24 ldg cargo 
boils niosi nf them nf IOHOO tons or more In a dNtancu 
of twelve nijh-s Mnriovu al ihN |»olnt flic e liimnd 
was usmdlv onlv siane 100 fe« t in width Such conges 
lion would rail for most < an fill navigation even In 
(bar dav light vveatlui 1ml that parlhulur twelve 
lulled was navigated In the 
late afternoon, und when the 
dusk of twilight was deep¬ 
ened l>\ the prevalence of 
luaw smoke from the mi 
tuinn fonst Hres Nol soon 
will tlu writer forget tho 
eight hours from late after 
nemn to after midnight that 
he spent In the piled house 
At tlu ojnn window glass 
In hand hIchh! llu captain 
wati hlng for those two white 
lights at tlu mast tie ud of 
approae hlug whiles to slow 
up throetgli tlu murk and 
sounding ut intervals tim 
three warning blunts that 
are e harae terlstle of lake 
navigation Presently out 
of tlie bhukness would be 
seen the loftv masthead lights and then the reel and 
green lights, e>f an approae hlng freighter Sj**nk of 
marooni 1 To our impractlced eve It looked as though 
collision was siirclv Imvllnble Then and not so many 
hundred vards distant the green light would be shut 
out Presenflv there would loeun up the blank high 
N>w of an unptv ore boat und site would sweep bv ho 
closely that one could literally have tossed a biscuit 
aboard How different from the transatlantic Nhlp 
which as soon as she has dropped the Sand} Hook 
pilot, travels on a clearlv ek. lined easterly course and 
knows tliut the wcstUmnd ships are on their oven 
eourse many mll*H to tlu north 
The opem season feer getting down the- huge tonnage 
of ore on Lake Suih rher Is onh eight nionLliH In length 
Hence all ismslble speed is made in the turn around 
nt terminals and during the pussuge When the captain 
takes hiN ship emt for its first trip in the middle of 
April ho knows that lit N pradlcaily setting out on a 
vo} age of 40 000 miles whlrli lasts from the middle of 
April t<» the middle of Pcoemher Then Is practically 
no short* leave for him and his crew Refore he has 
completed tvlng up at the ore docks the ore Is pouring 
into his ship 1U fore lie bus completed tvlng up ut the 
nteol works the huge unload* rs are diving into Ids 
hold to bring the ore out It N a druiuntts life and 
the three months of rv st during the winter are well 
earned both hv captain crew and ship Pnch vessel 
It need scnrcelv be said undergoes during tie winter 
a very thorough overhaul nnd It has to he put Into 
almotutelv firsts lass condition The few hours stay 
In port uffoid the englne-er no opfsirtimiM to lift cvIJn 
der covers or make anv mnlor repair*- we have 

siiid it \h practically a eontlnuous 40n0fMnlle vojage 
of eight months 

I lmt excellent boelv of teshnhnl engineers knowm ns 
the Torps of Hnglneers Tnited states Army, have hud 
(CrmfiHiod on pom 216) 



A U,0M4m skip hi tto "Soo^ locks. Astern, in ssms lock, is another ship of 
IS,0M tons. In 1916* thovo ps s ssd throiuh the six locks 91^88,196 trots tons, of 
which 94.784 tons was ore 



LtH* Leg and open bucket descending through hatch. Note operator within the leg Buckets of largest 
un loaders, when open, span 22 feet and pick up 17 tons. Right Cleaning up inside hold 
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WENT! FIVE yeur* ago the 
8* hcxtim* Amfiuian eon 
tulned ll)u«l rutlonH of u 
hydroele* hi* unit which 1 h»cuuw© of Its 
unpreculintul si m, whs the wonder of its 
iluv In tin electrical world This w'os on 
electric generator driven b\ a water turbine of 5000 
horm power It foinud one of ten HU*h unit** which 
tilled the (tower Htutlon of the Niagara full* Power 
GompHny who w* re tin first to develop on a large scale 
a part of tin pin in hit |Miuerx of (hi Niagara P alln 
H\e jcars Inter In a mmpr* hcnsl ve nrtlcle on Niagara s 
d< veiojmients w* i ©corded the emplacenient of 10 000* 
horaepower units in the plant of the Ontario Powir 
Oonipitm and of 1 d,(HHMmrsepow or units in the plant 
of the Khstrhiil iKvtlopmcnt 0<au(mnv both of these 
Ik tug on tin ( unndlan side of tin rl\*r 

In the two decades with h hn\* passed since then, 
there lias lHK*n n sleadv growth In tin sl/e of hvdro- 
eleitrli units and during the hist two or three vutra 
this growth has talon u spurt that has brought some 
truly aslonlshtng mm htms as regards tlielr hIzp weight 
power and hIm>v* all tin Ir economy In GallfonUa there 
ure lielng installed tT>000 horsejMiwer turhlne* for the 
South* m Gallfornbi IiIIhou Gompunv and 40 000-fur- 
hlnes for the Pa< tile (las and hie* trie 1 oinpum wlille, 
at Niagara, waterpower 1 h being dew lo|**d In the 
Tunadhtn plant at Qiannslown In five * nonnourt ma 
eh I m s of 55000 horHefmwir em h The lutist dtvelop 
ment La at (la plant of llu Niagara lulls F»ow*r fmil 
punv on the Atmrhan side of the river when the 
worlds largi st h\di oehx I rh unit of 70000 horsi |M»wer 
whh plH**d In lommtrdal operation In Detemlier b\ a 
ilelegatlon of hvdrnulh and ilmtrhul ]M>w<r men and 
government offl* lals This Is the first of three smli 
turbines with which this station wilt slim tty he 
cqulpi* d 

Tin wat* r for op rating the n< w station Is withdrawn 
from Ihe Niagara RI\*r aho\t Ihe Jttplds It Is cnirled 
h lieath tin ill\ of Niagara through a new hvdrnull* 


A Hydroelectric Giant 

pressure tunnel, which measures 82 feet by 82 feet and 
is 4300 feet In length The tunnel terminates at the 
edge of the high cliff on t!& American side below the 
fulls It Is excavate*! through solid rock, and the nm 
terlal removed would fill u train of gondola cars reach 
Ing tontlnuousJy from Buffalo across th* State to UUtfl 
The tunnel discharges Into ti large foreign, from which 
tin water Is led to the turbines In the power house at 
die foot of the cliff, hy means of three 21 foot, slope- 
tunnel penstock* cut through the limestone cliff After 
doing its work on the turbines, the water discharges 
Into the Niagara IUver 

This giant unit weighs more than 1750 tons It con 
sists of a 70,000-horseiKiwer, single runmr vertical 
shnft hydraulic turbine attached to an electric gen 
orator delivering 52 000 kilowatts at 12000 volts When 
completed, the station will house units with a total 
mud capacity of 454 000 horsejxiwer The company 
linn two other stations with rated capacities of more 
than 200,000 horw(>ower The annual output of the 
Imerlcan Niagara s\hIiiii alone Is In excess of two 
billion, the hundred million kilowatt hours, and repre¬ 
sents about one-third of Ihe electricity sold In New York 
State 

The new hvdrool*** irh unit uses 3200 cubic feet of 
water j>cr s*s ond, with un ©fit* lency of at least 93 per 
cent It dm« not lm reuse the company k diversion of 
water In an) wav, hut does inat*rlalh Increase the 
*rtkl©m> of conversion Into powtr It uses the same 
amount of water forimih us* d In sev*n 5000 horse¬ 
power units and d* li\* rs *n« rgv equivalent to Ihe output 
of 14 such units Each of the three new 70 000-horse- 
pouer units will product eloctrhltj which, if generated 
through the use of ioal would require 700,000 t<»ns 
nnnualls Although (he new project will not us< anv 
more watn limn Is now used It will so use the water 
as to prodm* an Impulse of 1001HMI horseismer In 


tbe power output of the station. 

The turbine of this unit U the highest 
power-capacity water-wheel ever built It 
Is a product of the I P Morris division of The Oramp 
Ship and Engine Building Company of Philadelphia. 
Specially designed cars were required to transport the 
great castings assembled Into this turbine. The runner 
is a Hingle-plcce, steel casting, weighing 106,000 pounds. 
The turbine casing and control valve required 82 car¬ 
loads of parts. The turbine converts the power of the 
falling water Into mechanical energy, which la directly 
transmitted by means of a 82-inch shaft to the generator 
set immediately above 

The great generator sets a new high mark in design 
and construction of electrlcul equipment The stator 
of the generator weighs 228 tons. The rotor, with Its 
twenty eight 8-ton poles, measures 21 feet In diameter 
und weighs 190 tons. The revolving elements consist 
of rotor, shaft, and runner, the total weight being ap¬ 
proximately BOO tons, and they are suspended from the 
top of the unit by n Kingsbury thrust bearing The 
generator was manufacture*! at the Schenectady works 
of the Generul Electric Company 

The transmission linos radiating from Niagara Falls 
serve a vast community, stretching from Erie and 
Jamestowm on the west to Syracuse and Oswego on the 
east Tile How of these veritable rivers of electricity 
will be HubatimtlnUy increased Rant of the 147 com¬ 
munities In the 10 counties now served will enjoy more 
und Improved service, und some two million poople will 
share In tlic In* reused power produced bv this project 
However In spite of the additional energy from this 
new unit, as w* 11 as the energy to be produced by the 
otlur two big mnehlnes which go Into service during 
the coming year, the demand for cheap, constant, 
Nlngaru hydrocleetrlc |K>wer outruns the supply New 
domestic und Industrial uses of electricity are con¬ 
stant lv developing and no further Increase In output 
ran bo effm te*l until present restrictions of tbe use of 
the waters of the Nlugitru River are modified 


Does Land lie Near the Pole? 


HIIE only about 15 pt r cent 
of the until s siurmi bus 
Ik m NiihjHtPfl to lIvIU/u 
' thin more than 1> > |*r unt bus Isxn ex 
plnred iliitrlid und iickcLtd for future 
human uhum Of (lu remaining 5 (*r 
cent Ihe most inysHrloii* and ulluilng part Is without 
doubt the 1 OOOOOO squart milt** of unknown Polur Son 
(hat lie** dlreith northward from Alaska 
Next June or July Aunmdstns three plane* will fiv 
from the old Zeppelin ti unipolar Imse In Spitzbergen 
directly turoHH this unexplored area One of these 
planes will U in < barge of 11* ut*nnnt Davidson U M N 
The Nay* I apartment has ofll* tally announced plans 
for a proxpe* live lllglit of tin mw n«\v diilglhl*, the 
* Shenandoah m max the top of the world 
The claim o* Hint land will h< found b\ th*si filers 
are about fiv* to on* Even If th* re h* no actual polar 
continent tlit if Is still *v*r\ prompt *t of polar land 
Vast ocean spinas art not Infrequently did (ml with 
broad topfHd fcrlll* lHlan*|s Jutting from their depths 
imd having no <onn*<tlon with utiv mntlmnMil mass 
Th* slngl* fentun In toinmon among such Islands is 
tlulr situation on or n* u a lint of vokunl* adlvltv 
This fm t mntrihubs nil* of th* solid* *t mimui* for 
1 h Uevlng mw land II* s n*ur (lit North Pole 
JapuncHt Aleutian Urns of th* suht< rnmenn uctlvltv 
IKdnt |»ol* ward lhmn the ollur side II* Splt7l>ergin 
and I* * land Ihe latttr Is *>n* of the most Intensely 
v*tlcanlc spots *>n th* globe Mu It Is reason lhle to <on 
olud* lhat snm* w la r* Iwtwtsn Inland and Alaska In 
thi Arctl* Ot*an innv lie n similar nuhhU of land up¬ 
thrust through the iwdur park 

hven m*vre substantial widen** of a polui 1 md Inhuch 
front the result* of northern data worktd tip h* the 
tidal exjK rt Dr It A Harris of the Unlud Mtates 
<5mst und Geodetic Nurviv He fitted togither such 
Mts of cvldin* 1 * as the drifts of th* I ram and the 
handle observation* of inovtnwntH of the pack Ice 
rls* und fall of ride in (lictnhind and Alaska and so 
uml he con*hid**1 tlmt tlur* must In* a largo body 
of land nr shallow Wut*r as Ul undls*ovend In the 
lM)lar felons ” 

Supplementing theorethul dtdmthma an several re¬ 
ports of whal* rs und northern travelers who * luhn they 
mtually sighted land (hhf among these 1 h Admiral 
Pcnrvfl »xi>eri*nce In lfidd when he w*nt westward 
along the shore of Grant 1 und *»n which the *'Ro*wvelt M 
was wintering and saw dlstlmllv the snow-clad sum 
mlts of the distant land In th* northwest above the lee 
horizon Anil whalers off th* (oast of Alaska pene¬ 
trating In open seasons to high latitudes, a dozen tlme« 
declan that th«v huve sighted the shores of new Innd 
looming through the ur*tle murk 


A new Polar Islund or continent will likely be in 
some resists radhally different from other lands 
bordering on the not tin ru sen In th* first plan Its 
vohaulc »»rlgin would make for a more rugged terrain 
than the low burr*ns and tundrn of North America nr 
th* flattened stcp|>es of Mfberln In view of the eon 
slderahle Interval lK*twe**n known lands and the n*w 
hind Its nieteorelnglcul features would probablv 1 k> dlf 
fennt There would b* enough less precipitation to 
privent the formation of lar^e glu*kr« svich ns are 
found nlong Alaskan and Greenland * oasts Without 
Miuli llmving water there should be rvlatlvelv less weath 
erlng than furtlitr south The weak of frost would Ik* 
the chief agent of r*>ek disintegration 

It Is unlikely that am new hjmkUs of animal or 
ugetuble IIft would be found u|*m It But w* might 
*xpect nuirly anything lu the wav of mineral r*Hour*os 
Cvjal unquestionahh for real is being found In the 
ArctI* In ever in* r* using quantities If the new land 
Is anv thing Ilk* Alisha It will he a find Indeed 

The mw land would b* no means He beyond the line 
of human habitability Spitsbergen s * oa) mines width 
have bo*n profltnhh work**], are In almost exactly the 
lulitud* of the renter of the unexplond r*gb>n north 
of Barrow 

But btfore we could lav claim to all tluse riches we 
must hind and tai* possession That Is a more serious 
mailer than It neons at flrst sight In the first place 
the Polar pink Is a vast disk of rough and nuhbled Ice 
some 2000 miles In diameter This disk Is constantly 
surging bu*k and forth under the Influ* n*o of tides and 
winds Where It collides with anv land mass It Is tom 
and shnilerul by the Impact Thus along Its fringes 
tlu isdur pa*k iviSM-saes a baud of ‘pressure Ice from 
20 to 50 miles in width \ PV»v a plane or dirigible to 
land in this area of wreckage would be suicide The 
one real dinnee for setting foot on the new land would 
lie In th* fact that when wind and tide break leads 
In the hnivv pack thew leads are open water until the 
wind or tide changes again For a brief period they 
afford proper landing area for a seaplnne 

It has been suggested that the land be first located 
from the nlr and then explored hv Pearv sledge 
methods from a base at Point Barrow On the final 
North Pole dnsh from Gape Columbia on the northern 
coHst of Kllsemore Hand Peary’s goal wns alwut BOO 
miles from Ids point of departure But Barrow Is 1117 
miles from the Pole twice Cape Columbia’s distance 
Movements of the Ice-pack thereabouts are more ec¬ 
centric than In anv other part of the Arctic One may 
go to bed with a solid Jam right on the bench and wake 


up with no Ire In wight oj>en water rleur 
to the north* m horizon Such movement 
would l>e dlsrenc* rtlng to a sledge expedt 
lion to say the least 

Before the problem of ncccsslbllitv of the new land 
has been solved a party might be established there from 
planes, having taken clmn*cs on smashing their ma 
thine* With kit** or captive balloons radio aerials 
could be ruisc-d and communh atlon attempted with th© 
southern has* The weak iKdnt in this plan is that 
MucMIUan s outfit at Etuh and Amundsen’s vessel, th© 
"Maud ’ drifting north of Siberia have both demon¬ 
strated th* prc'sence of a mynterlouB radio harrier that 
exlsls In high latitude* during the summer months 
Whether till* I* a direct corollary of th* constant day¬ 
light or a result of the excess static existing over the 
Polar Busin cannot yet b© said 

Even after reaching and occupying the new land the 
question of * routing an unassailable claim to It ts by no 
mean* a tdmpk one By International law territory 
mu*t be inhabited in some degree of permanency before 
It enn a* tuallv h* long to the * iHlmnnt power There are 
lHlands In the Pacific which American mariners huve 
visited und developed ove^ which we eonnot hoist uur 
flog l>ecatise we have not fulfilled the tenet* of th© 
law 

One solution would he to transfer our Eskimos from 
Aluska there Eskimos are ethnologically one of the 
most distinct branches of the human race Their peace- 
loving reaponsivo nufures have let them In for all the 
III* and evils of civilization Isolated In nn environ 
ment to which tliey arc ftultcxl they lead happy and 
*111* lent live*. 

There would bo no cruelty attached to «uch a social 
experiment The Smith Sound tribe living on the 
northwest coast of Greenland are now the most 
northerly and Isolated people In the world They are 
healthy and carefree They are hospitable, proud, 
capable men and women They have no desire to go 
south where dwells the eccentric white man The lati 
tude of their fipper village at Annorotok Is nearly that 
In which Inhabitant* of the new land would live 

The new colony could not bo explolted Governmental 
control of Its visitors would prevent the poisonous effect 
of unrestrained civilization from getting In Its evil 
work Yet development of natural resources or simply 
the preparation of the place for future scientific In 
vestigatlons could go on 

Altogether the clumces that new land may be found 
are good enough to warrant serious search fbr It Its 
conceivable resources and uses augment tbe urge to 
open up the great blank apace above Alaska Finally, 
there Is always the vivid fascination jtovolved that the 
unknown has held for men since thyjBftlnnlpg of time. 
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Thu light tight housing contains the highspeed 
motion picture camera 

1 MA^ Im sold (1ml tin ob>M t of the ordi 
mirv 1 1m inn is hi rved when ph torts 
tiik* n of Htill <m of moving nhJcUs lire 
repioduuri on a stn*cn ol sin h ii sj>eed 
that tht iu ninnot delcc t un\ th nurture 
from iioMnnl continuity of motion 
Hut tlun wo come to another as|Kit 
nuinciy that of photographing hodli s in 
Mich rapid motion th it tht cu umnot 
follow tlu Individual niouimntH, hut can 
only fakt In (In inol Ion an a whole A 
galloping hors* and most natural animal 
movements < omt undu lids category 111 
mull c uh< s If It Is chslud to analyze the 
move im ntn pictures tnl * n need 1o bo 
projected at a Hlmnr s|ieed 

In the next place thin are rapid move 
iiantH sm It as those of tin I It t m In flight 
falling IxidltH and ho on requiring Ml 111 
ldglur sptxd photography anil slower 
HjietslH of projt * (Ion lo |* rmlt of the mmc 
men t« being follow etl by tht e\t a I all 
Take tin uisi of photographing a bullet 
from a mat hint gun tlrjng 1000 shots a 
inlnuti a romphti eve It Is o\er In one- 
HixUtilth of a second during width lime 
a complete net of pletures must be tuktn 

Some very tine results huvt Isxn six art d — . . 

In tlilK dirts tbm show lug Just what t>c- Huge mot 
turs for Instance when n built t strlkts at the rig 
a glass glolie 

Science, however, ctiuld not long remain 
Hutlslhd with him h risuits and tin IIcmik and GrvIlR 
Rapid ( Inenui Mat hint Is the lutesi forward Http In 
high Hptssl photngrupln As In tin cast of mans other 
hn{Hirtaiit Inventions Its design construction and opera 
tlon are Imsed niton |»erfi(t!\ HtmpU and familiar prln- 
tipleH \tt a complete tllm comprising 288 photographs, 


When a Second Seems an Age 

Filming Rapidly Moving Objects by Means of the Heape and 
Gryll Rapid Cinema Machine 


By P> J Rxsdon 


maximum peripheral speed of 18,000 feet ft minute, Is 
stressed to five tons is r square inch at the rim at this 
speed 

In each of the lens wheels already referred to, 40 
lenses are moiinttd In suih a manner that, as the wheel 
rotates, each It ns In succession throw n an Image on to 
It h nHpeUhc set thm of film, the pltrh or Hpudng of the 
lenses corre«i>ondlng exactly to the standard pitch of 
the pictures nuiiu l> \ inch The betel gearing Is In 
him h a rutlo that tlve leasts pass the niterturrs through 
whit h the exi>oHures are made, ut exactly the name rate 
as the film The leasts which lm\c an aperture of F/4, 
art f< missed In Helling ttie wheels on the shafts by 
iiieinis of screw llirind adjustments to Index marks 
tornfipondlng to the known distance of the object The 
maximum s|»eed of xhh shafts is 120 re\s per second. 



Huge motion-picture camera for taking ultra-speed “movies,” with ita mirror 
at the nght The mirror nerves to reflect images in photographing shell ex¬ 
plosions, thus protecting the camera 

nd Or! Hr Kn extremely iiiqioriunt feature Is the shutter rneeb eleelrii gt 
d sttp in anlsm and control Thi shutter mechanism comprises cinema n 

iunv other a vertical metal falling plate that works between operator t 

ind opera loller gnildts mounted mi a fixed casting Tills vertical slon, alth 

iliar prln- plate and the upper portion of the casting are arranged as though 

olographs, so that tluv He latwetn the films on the drum nnd the 


armor plate fn the following one-sixteenth of a see 
ond, 288 photographs are taken 
A little consideration will show that, for taking photo¬ 
graphs at the rate of 5000 a second, ordinary daylight 
would not suffice. With a film speed of 18,000 feet a 
minute und a foeabplane silt of one-twenty-eighth of an 
inch the time during which any portion of the flint U 
under exitoHure Is only a hundred thousandth of u 
second. S)k*c1a 1 methods of lighting have, therefore, 
to be resorted to In the ease of a small object nol 
occupying more than n fifteen inch diameter circle, the 
beams of say two powerful 120-ampere search lights 
with three-foot mirrors concentrated upon It give suf 
ftcient light Hut in order to Illuminate a large object 
such ns an armor plate sufficiently, magnesium ot 
aluminum is employed 

The machine, which without auxiliary 
“"■""-“"‘"“l apparatus, weighs four tons Is contained 
In a double walled lighttight house, tc 
which access Is obtained through an ante 
chamber with double doors, so ttmt the 
operator may enter or leave without feat 
of admitting light and fogging the films 
Inside the house, a non actinic, red lamp 
lighted from electric accumulators is pro¬ 
vided to faellltute changing the films or 
the drum for which purpose special mech¬ 
anism I h Included for winding the films 
on the drum from spools, and unwinding 
them again 

In photographing at close quarters the 
netl(m of an armor piercing shell upon 
an armor plate, the question arises ot 
t how to protect the o|wrntor and the cln 
eitm machine Itself from Injury from fly in# 
splinters—indeed, possibly from destruc- 
i tlon The problem has been solved by 

■ arrangemeniH which plnce the operator In 

its mirror a position of snfetv and enable tbe ma 

shell ex- chine to be adequately protected. 

Hv the use of connecting cables, all tlw 
controlling apparatus together with the 
eleelrii generator unit he placed fiOO yards from tht 
cinema machine so that It Is unnecessary for th* 
operator to he within the zone of danger of un explo¬ 
sion, although lie eon exert Ise just the same control 
ns though he were on tile spot 


all taken In h*ss than one-sixteenth <»r a setond—«ul the 
rate of MMX) pictures u second—ls the proved per 
formancc of this mac hint Nor onlv so, but the plaures 
(«n I** takin In palls If desired so as to produce n 
stereoscopic effect—n |s*lnt of vc ry great imitortance— 
or a second film of 2HS ph tures mnv Ik taken following 
tllrtullv ujs»n and In fact overlapping the first 

The machine wlibh Is of Fngllsh cunt option and 
txetullon contprlMs a hug* steel film drum about 
08 inches In dlnmettr mounted on a short dlrettlv 
couphnl to an elettih motor tht speed of width Is vnrl 
nblc from 100 to UMK) rc volutions j»cr minute These 
speed* (miespond to from 500 to 5000 photograplm |»er 
second The shafl is mounted In bearings carried on 
steel girder* renting uism cast lmn foundation blocks 

On ouli side of the drum and ImiHhI to It Is a cir¬ 
cular ratk that engages u IkvcI pinion on a horizontal 
Hlmft on the front cnd of w hlc h Is fittt d a U ns wheel 

Normally the outer edg« of the drum Is euHed In to 
exclude the light, hut tlu re Is a hinged section of the 
casing tlmt tan be ojtencd for Inspection purposes, and 
for winding on tlu films. 

Tlu drum Is wide enough to take two Alias spaced 
several indies apart In grooves on the rim Standard 
films are employed so thnt nnv film taken may be used 
In an ordinary projector The two Hints which are 
imperforated are wound on the drum Bide h\ side, each 
making up a single turn on the drum clrcurnferrnee, 
sufficient for 28tt photographs the two ends lielng ce¬ 
mented tngdlier where thev overlap In order to main 
tain them in close <ontn<t with the drum air Is ex 
ImtisUd from beneath emh film so ns to ohtatn a degree 
of vacuum equivalent to 12*'^ iwunds |>cr square Inch 
Mow atmospheric pressun The nlr Is exhausted 
through a hollow In the drum shaft hy means of a 
vuuiuni pump 

The drum, which weighs 1000 pounds und has a 


lens wlas Is In the fixed casting there Is u pair of 
focal plane hIHm, opisislte whldi tlu two sets of lenses 
pass The narrowest final plane Hlit Is about one- 
tw( m v-eighth of an luch The lower portion of the 
casting forms n Imin In whbh three Hprlng-controlled 
electromagnets are housed 

On the upper isirtlon of the falling plate Js mounted 
a disk with two njierturvM in It These ayierturea are 
(rossed bv each of tbe revoHlng lensea In the corre- 
sjMindlng lens wluvl Hy means of n simple adjustment 
these aiMTlures may be nrranged side bv side when 
stereoscopic ph hue n are restulred, or mnv be BtQggered 
so thut onlv one silt 1« uncovered nt a time If two films 
are to be exiaisid In ftuemwion 

Tlio Bhutter Is susiienilesl from n bracket on the drum 
cawing hv u verllnil rial, Hnd when It drops Its fall Im 
a< federated b\ strong springs Tbe first movement of 
the> shutter Is controlled by the three electromagnets 
above referred to whhli depend for their action upon 
un Interruption In their electric circuits. 

In the cnee of photographing a sliell striking an 
armor plate, the modus opemndi of the photographing 
procesH U as follows 

A wire, which completes the electric circuit in whldi 
the electromagnets are placed, is stretched across the 
path of the projectile, ut u distance from the target that 
suits the time lag in the shutter mechantsm and the 
speed of the projectile The distance Is usually about 
30 vnrds The shutter having been set according to 
speed nnd whether stereoscopic pairs or single photo¬ 
graphic are to be taken nnd the mm bine having be^n 
started nnd run up to the required speed when nil la 
In readiness the gun la fired, and the projectile, on Us 
wav to the target, severs the wires In its path, thereby 
breaking the cloctrh circuit «nd allowing the shutter 
to fall nnd admit light to the revolving lenses through 
the focal silts, ut the momqQt that the shell strikes the 
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New Ways to Use Slate 

H itherto, from so to ds per cent of 
tbe gross production of all slate 
quarries in tbe United States ban been 
discarded as waste. The losses Involved 
In handling so much waste and the con 
sequent added cost of tbe finished product 
have resulted In the U 8 Bureau of 
Mines devoting considerable scientific 
study and Investigation to the problems of 
reducing the proportion of want© and of 
utilising the unavoidable waste Tills 
government agency was not equipped for 
conducting detailed researches with waste 
nlftte-dunt so it enlisted the scientific sec 
vices of the various commercial projects 
and plants Interested in the conservation 
of slate and these concern* have i>cr- 
formed the actual tests under the super 
vision of the Federal authorities 
Tli© results of these expertmen! a show 
that pulverised slate* or slate flour may 
be used satisfactorily as a filler to give 
body and to supply the necessary wearing 
qualities to rubber articles of everyday 
use Buch as garden hose* rubber shoo heels 
and soles* carriage tires, and rubber 
packing and disks of different kinds It 
has also been determined that ground slate may be used 
to advantage as a constituent of some classes of lino¬ 
leum, oil-cloth and window shades The enrl} testa 
Indicate that with finer grinding* UiIh In product nm 
teriHl may prove an efficient filler for tho manufacture 
of automobile tires, phonograph records and oilier 
products requiring extremely fine-grained filler 
For plastic rooflilg and flooring products containing 
coal tar, powdered slate has long l>een used nml con 
stltntes a most satisfactory filler Tin Insoluble char 
aeter of the slate renders It of special value for uild 
proof plastic flooring and as lining for at Id tanks 
Approximately 75 per cent of the volume of certain 
tvpes of plastic flooring Is composed of ground slut* 
and according to government reports* several hundred 
carloads of waste slate are annually used for this pur 
pow Although pulverized slat* will have to compile 
*lth established articles which have long l>cen used 
In the various trades and Industries, neyerth* less, slate 
flour Is sure to rise rapidly In popularity bn mine In 
nddltlon to being eminently satisfactory and serviceable, 
it Is considerably cheaper than some of the filler mu 
terlals such os talc, soapstone foreign nnd domes! 1< 
china clays, pulverized limestone or nmrble aluminum 
flak©, whiting* ochre or mineral paint 
The manufacture of filler for road asphalt mixtures 
U another promising field for slate waste util Nation 
according to the Investigations of the Bureau of Mines 
In the ordinary preparation of asphaltic mixtures for 
surfacing roads* finely pulverized limestone or port land 
cement are used as fillers in addition to the sand or 
stone and sand aggregates. In asphaltic mixtures, In 
which byproduct asphalt Is used, the weights of filler 
and asphalt are substantially the same, but when cor* 
tain types of native asphalts are used, a somewhat 
smaller proportion of filler U 



Tbe mschining of molybdenum steel rolls 


K88 ixinmlM of loins of Ih^ f 17-1 K02 imwuN of lamb 
nicks 380 •fi) 6 '! pounds of thickens tic Vegetable.*, 
fish buttei eggs etc m s well ns bakery products hold 
the sumo largo projiorlloiiv 

Molybdenum and Its Applications 

A S long ugo as 1011 it was recognized that steels 
alloved with mol>lHh mini petauessed valuable < liar 
actc 1 1st lc s but this fact muld not Ik commerc lull red 
at the time lieuiuse the known supplies «»f mol^bdcnmn 
ore were ton small and of mo low grade But extensive 
prospecting during llu w ii brought to llglit deposits* at 
Ulnmx Colo, and Queshi N M, which put the United 
Mates in the position of having a greater supply of this 
natal than lla r* st of t lie world Combined The result 
lias l>cen that todnv tin nnfivbdenuni Industry Is one of 
the most important brunches of Amerlcnn metallurgy 
It Is t<»o much to mv that the radio development of 
toduv has Itewi inudi iiosslhlc by unv single contributing 
factor it In howevc r undoubtedly true that molyb¬ 
denums ivalhiMIlt\ In commercial quantities lias been 
of ns iamb aid In this di\< lopment as any other single 
item I or this In (he in* t it emploved In making tlu 
grid In that all-ess*ntlal pirt In lndh sending and re 
cclvln^ outfits tin vim mini luls Jso other metal gives 
tin same satisfaction lien 

But the printipiil use of molybdenum Is in tin mnnu 
fix tins of sperial steels Wherever it Is dtsired to 
combine great toughness great strength and great 
resiliency with Its corollary of nbllltj to withstand tho 
* futlguc of repeated stress* there la un op* nlng for 
molybdenum ste* I This alloy Is ea*v to fabric all and 
fo subject to heat treulnant, and la cheap to nianu 
fneture 

One of tlie most trying usejj to which metal Is put la 


In the aprlngs of taxicabs. It has been 
found that the average life of these mem¬ 
bers Is from four to six weeks Expert 
tnent with incfijbdeftuni steel in Pittsburgh 
Is said to have tripled the life of these 
much abused members Again ruilroad 
workmen Insist upon using their steel 
shovels for prying out spike* and nails 
It hns been demonstrated thnt a molyb¬ 
denum steel blade will stand up under 
this sort of thing far longer than one of 
tuon uidinar} metal 
Another Interesting application of 
irio)}bdenum Hl**el Is in cold-cutting tools. 
Her* are required great hardness and ex 
t«me toughnesH—qualities which contra- 
Ui* t tlienisthis In ordinary steel which 
become s more brittle as It Is made harder 
But molybdenum steel has the hardness 
und the toughness, and high elastic!!} In 
the bargain 

\ urlous automobile parts—axles pro- 
l>ell« r slmflN gears, elc—as well nR motor 
tru* Kh tractore he iv y machines of all 
sorts—punch* is headers munerc and 

other hot and cold working tools, dies and 
di* blinks an all mad* to advantage 
from mohbdimun st«*el bv rolling or forg¬ 
ing princesses of out sort or mother 

flu ri are similar)} ImiKUtani lists for molybdenum 
in the manufacture of rust siul parts of mm bines, etc. 

I or example the life of the average crane wheel Is 
about six months By making this part of the irane 
from molvlsl<num steel Its lif* ton be Increased tvVo to 
four fold At llu present time tin re is a cast chrome- 
mol} hd* mini steel cram wlusl In service for over two 
vears without Iwdng re-i«a«hlnod in fact the metal la 
worn aw nv on the hearing surf me of this wheel for a 
depth of only une-slxte*nth of tin inch 

Isx omotlvt frame* large < a si In*.s for ships cars, 
etc lmve Insn made from molybdenum steel resulting 
In a material Inert am In tin strength of the different 
parts The reslstumc to sudden shock Is then In aug 
men ml by at hast r >0 p*r r*nt 

Die I Is ams tlmniuls, plates angle-irons etc used 
in sl*sl building construction rails etc are made hv 
lolling tin hot metals between steel rolls The wear 
and Unr on these rolls is \i rv gnat indeed In the 
accompanying cut there Is shown a molybdenum steel 
toll In the course of actual machining Attention Is 
called to tlu large si/e of the c idlings which 1 h u very 
good indication of the toughness nf the steel Orel! 
narlly a steel of similar hardness will not machine so 
well at all for the cuttings or shavings will be almost 
ns tine as dust Indicating that while the steel Is hard 
It Is not yi r\ tough and elastic A test nf mol}hd(9iuin 
steel rolls made roeeutl} yielded tho unequnlled pro- 
du* tlon of 025 000 tons of steel before the rolls required 
repair In the manufacture of these ste* 1 rolls the 
fact that the heat treatment of the mol}bdenum steel 
rolls is carried out with considerable ease Is a factor 
of paramount Importance 

In the smelting of nml} bdenlte yvhh h Is the principal 
molybdenum ore there are 


required. The amount of 
such filler annually used In 
asphalt mixtures is very 
large* the city of New York 
alone using more than 50,000 
tons a year Government 
tests have shown that slate 
flour Is admirably adapted 
for use aa a filler to such 
asphaltic mixtures and ac 
cordtogly, it Is expected that 
a considerable amount of 
waste slate will be devoted 
to national and state road 
construction purposes. 

Dining Car Profits 

W E are apt to complain, 
when we travel, of 
profiteering to the dining car 
Tbe Pennsylvania Railroad 
hga answered this by a neat 
Utile pamphlet to which it 
show* that the average coat 
per meal la $1.8851 and the 
receipts average $11982, 
leaving a lose of $.2149 per 
meal* Or $175*22$ annually 
Some of tbe figures of sup¬ 
plies are amusing fp 1922 

there were required 427*318 A slate quarry In Piscataquis County, Me The waste due to crumbling and breaking in getting out the 
pounds of ribs of beef, 821,- slate has been running between 80 and 95 per cent for the entire industry 



produced concentrates, which 
arc painted and treated with 
ncid to produc* a varlet} of 
in 0 l \ b d o n ii m rheiulc ala, 
which are of consld* ruble 
technical und Industrial Im- 
portanoe For example 
m o 1 > b d I c acid, phospho- 
uiol}bdli acid* sodium mohb- 
duU and other suits are 
formed, which are u**ed for 
various puri>o*ieH in the d}« 
Industry In medicine and 
pharmaceutical prt partitions, 
and quite extensively in the 
nnalv Me til chemical labora¬ 
tory 

The molvlHll* ac id nmy l>e 
mixed with charcoal and 
heated In Rn atmosphere of 
h} drogen to produce pure 
molybdenum powder Tills 
muv la? compressed Into bil¬ 
lets and sw age s rolhdordle 
drawn into sheet and wire 
These products an then 
used us mentioned nl>ove to 
y a< uuin tul* nmnufuc ture. 
The isiwder In also used aa 
a blue plguunt In mnklng 
fine grades of potteries and 
porcelains 
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More Steam-Engine Power Without Steam 

Replacing Water and Steam with a Mysterious Liquid and Its Power-Producing Vapor 

By Ismar Ginsberg 

Chemical hditor, Scientihc American 


I\( E Watt first conceived the Idea of This Is the reason whv It 1 h possible to generate con 
ste uni us a power prodm lug medium there slderahly more power with the new yapor than with 
has l>een little done to rtplim stnun !>> steam, and at the same f line effect considerate economy 
nn> oLlitr fluid which would Rive ntun In the consumption of heat Other ph\nlcul properties 
( llldent resulls Irm Dan hits been the of the new Ihpild whhh are of Interest are Its low 
imrturv tnginc (kulnpimnt hut this Is specific heat und Intent heut of valorization 
nett asjd thoiotighly tihdout In tin lomimulal sense It Is evident that the sume amount of heat will pro* 
Tlini tin engineers should have Kept to sttam for so duce more vapor ut a higher pressure and within a 
many years Is not all strange 



for wukr Is plentiful and 
despite the disadvantage s n< 
(unioned by tin use of < i er- 
taln kinds of watir whhh 
(uuse tin formation *»f M_ule 
on the Internal walls of the 
bolUr and boiler tulxs there 
ure nmm countenuting nd 
vantage eoninxtod with Its 
use bvorv ofTort has la*en 
made to develop a grt nter 
degree of ctthUmv with 
steam In tin um* of sill* r 
healei h, feed v\ ttt< r he iters 
condensing engines, do hut 
the most that 1ms ltetn ac¬ 
complish* d Is very small 
compand to whut Is claimed 
to be obtained bv the re¬ 
pines men t of wntcr by u new 

fluid 

It Is unde rstandnhh that 
every JUjulil that will develop 
u uqior muj under suitable 
conditions lie used to de- 
vt lop power In a cv Under 
Water Is l»\ no im tins the 
only substance that will do 
Bo In a certnlu series «f 



Model turbine with condenser, arranged for operation with the mysterious 
power producing liquid which takes the place of water 


experiments that were made with a vkw to sis tiring shorter peilod of time when applied to the new liquid, 


u liquid for use In an nutoiimth fin extinguisher In compailson with water In other words the new 


which liquid would ntqmml quickly to a rise In tem vajtor contains less heat than steam under similar eon 
peraturc and rapldlv evolve a viqjor whose pressure dltlons of tenmeratuu and pressure llils might lead 
would release the valve closing tin extinguisher and to Uu conclusion that It would 1 m Imposedhh to produce 
throw Mh oonDnls Into tla air of the room win re a i>ov\cr with the new vapor In a reciprocating engine or 


tiro had develop d fortuitous (licuieislum-cn led to turbine Ixiuiise tin \ a) sir would condense on expun- 
tliL finding of a liquid which was In Ing Minch for other ston forming n liquid and gene rating no |M>wer It wrs 


liquid, the cap was screwed on tight and the outlet was 
connected to the steam cylinder of a small toy, recipro¬ 
cating engine Tlie copper cylinder was then held under 
a stream of hot water running from a faucet The on 
glne worked splendidly running ut a high rate of speed 

A number of tests were made with a model turbine 
Installation, shown In our first view This 1 b a closed 
Hvstem, It Ik ing n fundamental Idea of the new power 
generating system to oj>erate In this fashion To the 
right is seen a topper holler which Is made with vertical 
tubes ho uu to secure maximum heating results from the 
gas burner seen at the extreme right In the center 
foreground there is seen a small turbine, which Is fed 
with vapor from the holler bv the upper pipe line, fur¬ 
nished with a valve at one end und a pressure gage at 
the other The exhaust from the turbine goes Into the 
water condenser, which Is located back of the turbine, 
and the condensed liquid runs Into the small well, seen 
to the left of the turbine, from which It U pumped 
back again Into the boiler by means of a small pump 
connected to the shaft of the turbine, located Im 
medluDlv In front of It and run b\ It 

One gallon of the liquid was filled Into the boiler and 
the beat was turned on Within a period of six minutes 
tile pressure gage Indicated a pressure of 100 pounds 
per square lnth The valve on tfie turbine feed line 
wus then opened and the turbine immediately started 
operating It evintually reached a speed of 8000 revo 
lutlons per minute r ihls teat was to demonstrate the 
fact thut the new liquid will generate a vapor which 
will run u turbine In a closed system so that no addl 
tlonal liquid need be added to thi sume during Its 
operation The apparatus worked perfectly The 
vapors we re easily condensed and the condensed liquor 
was pumped back into the boikr There did not seem 
to lie anv difficult* cxperiencoU in the running of the 
apparatus 

The next test wns for the purpose of demonstrating 
the suporlorltv of tlu new power medium over steam 
The uppuratim use el Is shown in our second view The 
arrangement Is very simple It consists of two boilers 
hut It Identically alike with tin same dimensions, and 
connected bv a small pit** to a small reciprocating en 
glm The pl|H» Is controlled b\ u three-way valve, so 
Dial the vapors from ellhei of the boilers rnuy be passed 
through the englm 


purism s but whh h iiosstsste] Dust prop* i ties In a 
marked degree 

The new isivver generating lluld Is ruillv a vt rv re 
markabk xuhstnuu and uelunllv generates jmwer with 
iin e ilk lent* that far t xots els Dial of steam i he 
wilhr witnessed several ex^ierlnunfs made In IMdla 
dclphla on exfM riim nlal t nglnt s drive n h* the m w 
liquid whhh proved to ills entire not Mm Mon Die 
various claims made for l! bv flit invtnfor 

Before tlest i tiling thew Usts It nmv In advisable to 
suy n few words uIhuiI the llqultl list IT It is a water 
like mohIU fluid with a rather sweetish odor and a 
verv low boiling point It rapldlv evuitorutes In the 
air and thills Du hand Just Ilk* ether or other volatile 
HUhstamxs hut vvhlk It Is extnineU volatile, unlike 
ether It is absolute Iv non Inflammable and non explosive 
A test was mudt with flic sulistami hv trvlng to Ignite 
It will! a burning iiinteh Not onlv was the match ex 
tlngulshid bv the liquid list If but a mi and test showed 
nmrlusluh Dmt the vapoiM of tin liquid an likewise 
non lnflunmmhh 'llu liquid Is oIko non corrosive 
The experimental engines and Da various other purls 
of Die uppuratus made from copper brass iron or 
steel showed no slgnm of imv nuroslon olther from the 
liquid or Hs vapors In tla Iwiller in whhh the liquid 
was heated to convert It Into a \ qtor there wns no 
dejM>slt It was *uld that the Ivnllot Imd been In use 
foi a considerable huglh of Him at anv rati for a 
sutlkUnt length of time for a d<i»osit to have fanned 

Perhaps I la most mimrknbh pro|H»rl\ of the liquid 
Is I he t isi with whhh It develops vapor under pres 
sure The Buieau e>f Standards has made tin Invest! 
gatiem of its lxdllng point and Du pressure of the vapor 
at different tenijM nituies It is interesting to note Dint 
nl J1J degress 1 uhie nhe It at whhh jmlnt steam lues no 
pleasure at all Die vajeor of tills Ihpild showed a pres 
sure of ST) (Hiunels jh r sepum lneh M a temperature 
of de glees I ahre nheit at whhh point steam has n 
pressure of VH) | m>uii(1s per sc pm re lnth Die new )>ower 
medium has a ptwsure of 1000 pounds pt r sepmre Inch 


slmllarlj argued Dmt It would accordingly be necessary The test was first made with water, Iwth boilers being 

filled to the snim level with 
Die t wo liquids water In th« 
left boiler and the new liquid 
In the one on the right The 
heat wus supplied by the 
run burner seen In the fig 
ures It took sixteen minutes 
for tlit water to be heated 
up to such u point that the 
gage registered u pressure 
of twenty pounds per square 
lnth The three-way valve 
was then opened and the 
steam wus allowed to flow 
into the Hteam cylinder of 
tho engine which Immedl 
ately started running It 
wus run for about ten min 
uteH or more to allow It a 
chance to develop muxlmum 
power and then weights were 
added to the brake U am 
thut Is seen In the figure 
Tlie ratio of lever arms on 
the hrake beam wus four to 
one, so that the actual force 
exerted on the flywheel shaft 
wo* four times the weight 
on the pan of the beam The 
steam protifere dropped al 

to keep the engine or turbine fit an elpvated temperature most Immediately to Bero after tnfi 'engine started 
to prevent this from hnpjeonlng ho Dmt the heat saved operating and remained there during the experiment 
in the first InKtnnce would have to be used In this Weights were then added to the pan and when three 
mnnmr thus wiping out any roil smlm. in hent them, all equal In weight, had been placed on It, the 

But this does not Imppcn IVinonstrations made In engine stopjied running 

Die presence iff the writer proved without a question of Tho holler on the right was then heated with the 

doubt that the vapor of IIiIn liquid will run an engine same burner the flow of gas through It being maln- 

or turbine lust to prove the effknrv of the vapor, a talned absolutely constant It took exactly two and 

small copper evtlnekr wns filled with n little of the [Continued rm pape tJS) 



Model steam engine and two boiler*, one ualng the new liquid and the other 
the usual water, so that either the new vapor or the steam power can be 
applied to the engine 
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Highest camera stand ever built perched on top of a 95-foot steel The film storv called for an Idol of such slxe that It was Impossible to construct It on the studio lot In spite of this how- 

boom and used by cameramen and dlrerlor during the Aiming of th« ever It was impi mlivt Lhut the Idol be shown In the picture The l«*ch rural department did the Impossible by building the 

Feast of Bagdad Note the sunshades ovrrhead and the two plat- idol in aictlons as nit n In this view each set lion being photographed separately and thrn assembled on the Aim This 

forms OHO above the other This typo of platform perm 1 la of shoot ingenious hit of trick photography was accomplished by ualng a series of mats to oovor certain portions of the Aim while 

Inc scene* from any height and any angle within the limitations others wore recording a section of the Idol and Involved that remarkable precision of modern cinematography 



The raake-befltv* City Of Bagdad about the year 800 A D Experimental work with models convinced the producers that the surfaces used In the Bagdadian Douglas Fairbanks sends hts magio 

aeon** of this photoplay should be plain simple and massive Most of the building walls were instructed of plaster with a ribbed or eordurov Anish ealeu rope Into action The Thief of 

la ted to diffuse the crystalline brilliance of sunlight concentrated on It by huge tin reflectors, In a manner which would give a textile sheen The finish was Bagdad contains a taste of the 

painted in varying tone* of gray silver and In several Instance*, dun color Th* shade deepened gradually u It attended thereby taking the weight of the modernistic and impressiontstio 

building* off th* ground and suspending It in the cloud*, artistically speaking A glistening glossy black was chosen for the floors because It reflects the schools which must prove a dfv 

exact oolor of Hght thrown upon It Har* again we tee th* novel camera-stand whk h saved much time and trouble In Aiming the action lightful surprise 

MAKING THE PHOTOPLAY UNREAL) HOW SCIEN< E AND ART HAVE PRODUCED A SCREEN FANTASY 
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The Gelatine You Eat 

How the Pure Food Laws Restrict the Raw Materials of which It Is Made 

By A G Ingalls 



ELATINK that exquisite confection that Joke about the Dutch housewives getting down on their 
mill* nwii> In the mouth Into oooj fra knees and scrubbing the very sidewalks U hnsed on 

grant iioi hlngnes# Is asKlmllntul bv the fait—the> do It It Is difficult to sec how the hus- 
stoiuuch quicker and with less i ffnrt than bund# of these ever#ct wring, Irrepressibly energetic 
un\ known food IfiHpliul physicians as Dutch women <nn derive Hny solid comfort or repose 
will hh hospital pat Unis art so well from their home Hfe 

fu«l that it finds a lurgi phui in the diet The full process of making gelatine requires from 
That those who art will hut it almost four to six weeks of continuous du) and night work 
saving When the ftfjfwUte pulls Hnd we First the sun hlcochisl degreasetl Nines an treated In 
e nothing at all gi luttne b> wane mugk a \at for stxcral dav# In a weak solution of muriatic 


aware of this fu« t that It finds a lurgi phut in the diet 
of the hU k That those who ms will hut It almost 
goes wJthout saving When the npjn tlte pulls Hnd we 
Hoeru to crHve nothing at all gilatljie b> some mugk 


slips down the throat and haves a sense of fullness ucid Gradually the mineral matter in them such as 


without a stns< of qualm In food value it Is almost 
equal to sugar and like It II supplies heut and energy 
to the body without burdening the digestion with pro- 
ti Ins i elutlne Is not onlj a welcome dew rt but It Is 
food 


caklum or lime phosphate and tin enrbonutes of cnl 
clum and magnesium are dissolved out, leaving behind 
the material which contains the gelatine In Its un 
finished condition An exjierlment which Is analogous 
to this process mnv be tried out bv any one by placing 


Uu quaint old Duhli cltj of Ixjft noted for rare a bone from the table In a weak sedation of hjdro- 


poroelalns Is also noted for Its manufactures of gela¬ 
tine To Its quu\H coiii< tramp ships laden with cargoes 
of Nines from India while other ships curr> to the 


chloric uc Id and leaving It several dav#. The instruc¬ 
ts e pa it of the e\|ierlment consists In the discovery, 
made after tlie solid matter is gone tind u soft glutl 


1 nlted States large consignments of gelatine that has nous core Is left that hone contains so much within 


been made from these Nrncs More gelatine Is used by 
Hu l nlted States than all tlu rest of the world put 
togctlur for we are the greatest iiinsuiners of Ice 
(rt mu In the world and It 1 h h fact that over 90 per 
(»nt of ih< conun* n la I he (ream made In this country 
i on talus gelatine The next Hint >on eat let irtara 
n member that one of Its Imisirtunt 
(onstltuents prohahlj (anie from In 
din and was derlv**! from animal 
Nines 

Hones from India? Hones of what? 

Not old bonis bought of the rag- 
phkers' No Gelatine of tht kind 
tlmt Is mudt In tin Nethei lands Is 
mude from tin earefullv selected nldn 
Nines of the fust Indian umter buf 
fulo This is not lIn buffalo that 
on<e roumed the Great American 
Insert In seemingly Inexhaustible 
minders It Is not e\» n a wild ani¬ 
mal In India tin water IiuIThIo takisi 
the place of the horsi It Is thf prln 
clpnl farm animal It Is domewlhuitd 
Hut the Hindu does not eat wattr 
buffalo—anv more than he eats l>eef 
Buddhism forbids elthir the eating or 
the killing of all animals and It Is 
bwuust of this religious tuN>o that - .. i 

nlnelv thousand ton# of sun bleat bed 
and degreased buffalo Ikumk are 
available annually for the manufac 


Itself that Is not Iwme As muth ns 00 t>er cent of the 
volum* of some Nme# lonslsts of gelatine 

The resldu* that ri mains In the vut after the treat¬ 
ment with acid Is next washed mans times with pure 
flit* red water The putqsise of Hits N to remove prnc 
ttciilh all of the chemical compounds formed when the 
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One of the chemical laboratories in a Dutch gelatine manufactory, 

are tested 


two general kinds. One 1ms In view the determination 
of the number of bacteria. If any, present, the other, 
the percentage of unessential chemicals contained. Ill 
both these regards the gelatine must conform to the 
rigid requirements of the pure food laws of the United 
States, as well as the often more rigid requirements 
of individual States such as, for Instance, Penntjl 
vnnla and North Dakota It la claimed that the gela¬ 
tine lini>orted from the Netherlands Is higher In purity 
than the requirements of the American pure food laws 
demand 

Gelutlne Is without doubt known by most of us as a 
densert Hut there are other outlets for it that are still 
more Important Most of it Is used {p the manufacture 
of Ice cream. In the United State# than for any other 
purpose, this Immense industry accounting for 8,000,000 
pounds of gelutlne annually This amounts to about 
double the quantity consumed as a table Jelly The 
American candy Industry uses another three million 
pounds every year 

In addition to these uses, gelatine is found In a large 
and varied list of commercial products A few of these 
are pharmaceutical products such as capsules and 
coated pills prescribed by the physician Not u photo¬ 
graph could he taken, not a motion picture shown with¬ 
out gelatine although the gelatines used to coat the 
photographic films need not be as pure as those which 
regale us after a hearty dinner The 
standard set bv the Federal food low* 
for fi>od gelatines permits, out of one 
million purls (not one thousand) only 
30 purls of copper 100 of sine, 20 
of lead HT)0 of sulfur dioxide, and 
I 4 of nrsonlous oxide, or less Hum 
one part in 700 000 of the last named 
But manv table gelatines ore now 
made so carefully that they contain 
only one-fiftieth of those mineral al 
Iowan re# Thus they are fifty times 
as pure as Uncle Sam requires them 
to be 

Relativity and Modern Physics 

G LNFHAI h Mention has been 

drawn to the great number of 
volumes In which an attempt is made 
lo present the elements of Einstein’s 
theory to the popular reader At 
. . . tlie same time there has hpen a con 

where gelatines Mderable number of books offered, of 
more real scientific value, dealing 
with one aspect or another of rela 


I un of gelatine, an well a# of Nine but ton# and Japanese 
Ivor* turvlngs 

(itintint U found In the bum# of most anlmuN, as 
wtll as in certain of 1 lielr Hshvic# and tmmbrune#, and 
It# tusy HVHlIahllltv derive# from the fortunate fact 
that while ln#oluble In cold water, It 1# cusilj Noluble 
In hot Winn coohd It form# a Jelly which Is able 
to in* huh within It# urns# from five to ten times Its own 
weight In water 

In a (hemhftl sense ignoilng tlie hlghU Important 
consideration# of freedom from harmful bacteria and 
certain chemicals Introduced In manufacture, common 
glue N not greatly different from gi Inline However 
little pain# need l»e taken to ln#un that glut should be 
M nn fret It# *‘ssentlal qunlitv 1# It# sthklness As 
lorn, a# It is suflkienilv stlckv It innkes little difference 
what purt of 1 lu unlmal nor for that mailer what 
anlm »1 it comes from Olue Is ofhn decldedlv often 
she to the nostrils Nxuuse there 1# no particular need 
to kt« p out the hutUrlu that prodiu*e decaj Almost 
any pure food will decav —unles# Nteps are taken to 
prtwnt It Hut Instead of saving thnt gelatine is a 
sort of glorlflid glue let us #nv that glue Is often a 
debused and un< U an g* latlne Manv of the nmnu- 
fmturers of gelatine aNo make glue generally In #op- 
urate factories or In separated purl# of tlie same gen 
< rul fat ton group Hv their know ledge Hnd equipment 
Ohv art better able to make II than others but they 
are do<ldtdlv cartful nNmt keeping the#* two branches 
nt nmnufm Hire tmscramhl* ri (Uluru lm the pure food 
law# would reach out for them In short order Oela- 
tlne Imjtorlrd from the Netherlands l# made from clean 
raw nmtcrlul and the procoswe# tnkc place In a# clean 
an environment a# onlv the srrupuloush Insistently 
clean Dutch people know how to maintain Tlie old 


acid unite# with tlie mine ml# forming the rigid part of 
tlie Nme Just as In careful chemical work, clean, 
filtered water Is used for this purpose 

t allowing this the stmk 1* treated mnn> times with 
lime water, removing unv fats that nmy be present, 
and at the sume time loosening the fibers and releasing 
the gelatine Then the stock undergoes several wash¬ 
ing# and goes to the vut for the next process, width 1ft 
the boiling 

The purpose of the boiling Is simply to extract the 
gelutlne #lnce It 1# soluble In hot but not In cold water 
After the first boiling moat of the gelutlne rises to the 
top where it is drawn off Several successive boilings 
at Increasing temperature* (necessitating that the 
liquid be contained in a tight boiler In order that higher 
temperatures may be arrived nt) free practically all of 
the gelatine Of course the strongest gelatine come* 
off with Hie first Ndling Just os bv far the moot of 
the coffee 1# extracted from the coffee grounds with 
the first water 

The gelatine which has been drawn off is now run 
through pipelines Into a spedallv cooled room where 
the thin, hot liquid soon cool* Into n Jelly like maw, 
U Is then cut up into sheet* and placed on nets over 
wooden frames which are conveyed to a long alley 
through which a strong current of hot, dry air li 
Mown The pun>o#e of this i* to remove the moisture 
In the sheets and the greater part of it is removed 
there This put# them in condition to be ground up, 
retidv to be packed In the common granulated form 
for use The long process of manufacture 1* now com¬ 
pleted 

But before it Is put out on the market the gelatine 
must be tested »md graded Each run 1* tested Inde¬ 
pendently by several chemist* and these tests are of 


tlvltv There ho* not, however, been a serious book 
upon relativity, for the serious student, which made a 
minimum demand In the way of technical require¬ 
ments. Dr George D Hirkhoff ha* now filled thla 
gap In the literature with a book entitled “Relativity 
and Modern Physics ” After dealing briefly with tlie 
classical ph>slcs, the book introduce* it* reader to the 
space-time idea, develops this quite extensively, and 
proceeds to the dynamic# of a linear set of particles. 
Vectors and tensors In two dimensions are discussed, 
and tensor analysis developed sufficiently for the pur¬ 
pose# In hand By way of a chapter on gravitation In 
two-dimensional space-time we pass on to the ftmr 
dimensional continuum, Hnd come to a climax in two 
chapter* which show the bearing of the whole subject 
of relativity upon dynamics, electricity, and the theories 
of matter The book, Dr Birkhoff tells us in the 
preface alms At definite advances In the theory and a 
novel presentation of the subject, and we think It 
achieves both alms. The book should be of value not 
alone a* a text for an undergraduate course In mathe¬ 
matics and physics in which relativity Is to be dealt 
with—something to which ottr colleges most soon come, 
but equally to any person whos^fritellectaal writs 
and educational equipment match, approximately, 
those of the upper layer of undergrad Oates. It Is p# 
fished by the Harvard University Press, 

Geyser Heat for Iceland's Homes 
N Reykjavik plans are being made to make use of 
the neighboring geysers for heating the city The 
geysers are situated Within a mile of the Hflty and 
have long been used for laundry purposes. *Now it Is 
planned to make use of this nc re r-ftiling source of 
beat by piping the water into the city to wooden pipes. 
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Th« Coatimiou»-Motion Clods That Does 
Not lick 

A CLOCK In which the pendulum does nothing and 
yet regulates the timekeeping with greet accuracy 
would seem an impossibility, but this epoch marking 
development has lately become un accomplished fat t • 
In order to appreciate the importance of the new move- 
meat, which him lieen Invented by Mr Alexander 
Steuart, a clockumker and electrician of Kdlnburgh It 
Is necessary to recall the fnults of the mechanism hy 
which pendulums have regulated clocks hitherto 
Almost everyone will have watched a pendulum 
swinging In a clock, wlillo the escapement to which It 
Is connected allows the escape wheel to mou round 
one tooth at each swing But between ticks what urc 
known as the pallets of the escapement are sliding on 
the escape-wheel teeth, tensing slight friction and on 
less the finest workmanship has been exercised In the 
making of the parts the dock will not U an accurate 
time-keeper Again, wear affects tin regulation of the 
clock, as does also the lubrication of the minute sliding 
surfaces. 

Another drawback to the ordinary pendulum move 
meat for certain purpow.* Is tlmt iIkj second hand moves 
In Jerks instead of continuous!* *or the ordinary 
timekeeper this feature Is of no consequence but should 
H be necesnary to record time In fractions of « second 
continuous motion Is essential This is employes! In 
clock mechanism* for moving large astronomical tele 
scopes and those which drive revolving drums for some 
Instruments In which the measurement of time hv 
fractions of a second is required. But the motion does 
not remain accurate for long owing to the lack of 
effective regulation 

Mr ftteuart» pendulum movement overcomes both 
the above-mentioned drawliatkg, being friction less and 
I'ontlnuous, while time-keeping within half a second a 
week of dead accuracy is easily reached Referring 
to the left hand drawing which shows the mo vena n l 
dlttgrnnnnnticullv A Ik the upi>er end of the pendulum 
which Is suspended hy the spring It What Is culled 
a gravity arm 0 Ih pivoted at />, which coincides with 
the bending polnl of the spring when the pendulum 
swings At represents a tiny eh*ctrlc motor which 
drives the eccentric 7 through the gear wheels Imli 
cated by dotted circles The eccentric 7\ ns It turns 
rocks the lever P through the roller 8 Urn weight W 
on a cross arm of the lever keeps the roller always 
pressing against the eccentric 

We will assume the i«*ndulum to be In the nilddh 
of IU swing from left to right, the gravity arm by Its 
weight applied at F giving enough Impulse to keep t»u 
pendulum swinging When the pendulum 1ms swung 
u little further to the right the contact U strikes the 
fixed contwt H and allows elevtrle current to flow 
through the motor from the Imtterv A through the 
pivot D and tlw* gravltv unn the tlrcuit lwinu shown 
hy dotted lines In the meantime the ee eentrk T has 
moved forward allowing the roller ft to swing to the 
right under the influence of the weight W P therefore 
swings to the left und engages with the gravltv arm 
raising Jt elear of the pendulum on its return Nwlng 
until at the end of the movement the gravity arm Is 
lowered on to the pendulum by the eccentric pushing P 
over to the right, and another Impulse Is given 
The motor naturally runs faster when current Is 
fiowing through It, that is, when 0 und H are In con 
tact It is kept running between contacts by a fly wheel 
and by a reduced amount of current which flows, 
through the resistance K The longer the current flows 
therefore, tho faster will the motor run and drtve the 


clock But the faster It runs 
the sooner will the ecctntrh 
cause the arm P to mou the 
gravity arm to the Pft and 
so break the coot ict and n 
dure the current ThN 
shortens the time that Hk 
full current flows, and Huh 
fore lessens the of 1 Ih 

motor In fact tlie eombfnu 
lion regulates itself 

In actual prut tic** tin 
gravity nrm and ( lie level P 
may be fule ruined on tin 
sumo pivot marked I) und o 
in the rigid bund diawIn*, 
while the tssentrle N dir 
ferenlly pirn tel, but fheM<l< 
of opt rations is tin sniiu 
dese rit>od 

With tin Invention Is it 
tHlned n continuous motion 
suitable f<»r driving astro 
nomlcnl teleM nj* s w h i I < 

time-charts of mm dine in 
Mimnents drivt n hv It t in bt 
divided Into fractions of e 
second Hecirlt In 11 sign ds 
can lie made at nn\ Intervals 

of time without disturbing the pendulum The driving 
power is not limited although that required even for 
large turret clocks is negligible The heaviest clock ean 
la* regulated hv a comparative U small pendulum \'x 
tra file ((on in the ftuni ut --now on the hands of a 
turret thak haw no off ex t <>rhei than to cause \ tern 
leorurv nilc roscopic lap of < I* i k time and longer periods 
of contact A uriatlons in the voltage of the driving 









utterly fool proof m the mechanium 
of the new clock that the one whose 
hands are Illustrated kept perfect 
time, though the fourteen pound 
weight shown was suspended at the 
end of the minute hand 




te?4- ■' 


left Di*«rsmr»uuk if|m nt riOUimi of the fhivji-y of Ihi nfw 
chick Might DlnarAm >f un lutunk ln»tallhli m 

The electric clock that move* smoothly and keep* 
perfect time 

current do not alter the mruge speed of the moior 
k von missed or faultv lontmls cuuse i»n 1 \ slight tun 
porury Incoi ns in* ns 11a performance Is almost Indc- 
Itcndent of tine vvorkmahriup And finally, the clock is 
silent 

A clock with u 20 pound pendulum working on this 
Hvstem koopH time within half a second i>er week 
(Ireater uciiirney than this N imjsmslble unless 111 * 
ixndulum l>o en< lose d In an tii tight chso Ineideutullv 
It Is quite jHiMHlhlc to plute 
the iKTidulum In a vacuum 
i isi dwp underground when 
n would l»o free from vmlu 
tlons of ftmperature as the 
i<h k Itsc If mu* Ik> nt a ills 
t mcc 

Tlte turret clock of which 
the hands are Illustrated Is 
driven by a 1/2 P >horsepower 
motor controlled by tin fi¬ 
nance fiendalttin Kven the 
14-potmd weight shown hung 
to the minute hand had no 
«ffect, In fact, the clock hns 
kept accurate time with a 
%0-pound weight hung on the 
minute hand one foot out 
from the center Hie mech¬ 
anism of this clock Is ex 
reedlngly simple consisting 
as It does of triple-reduction 
worm gear between tho mo- 
lor and the minute hand It 


The brake meter designed by the Bureau of Standards for checking up the 
effectiveness of automobile brakes 


Ih believed that Mr Stumrts movement Ih tho most 
Impirtnnt devclopmenl In clrnkmuklng which has tnken 
place In modern limes 

To Measure the Stopping Power of Automobile 
Brakes 

A UijCbJA KOMI I'l’ U fin making a graphic uvord 
of the Itelmvlor of nn iiutonioldh when tin brukcH 
an applied Ims Iks n tnwntcsl at the Bureau of fitund 
urds mil Is hi Ing used fm making Usts of the effes.tlve 
iukh of laakes umtei various conditions Th» instru 
mini consist* iHwntliillv of a hiuw weight mounted 
on tlu, upi>ei met of u stiff spring, with a i*n and multi 
piling mcshanlHdi foi ruorditig (lie movenani of the 
\ \ ight oil a strip of punier the brakes are ipplled 

Hu Un rtia of the wei^lii uiiish 1( |o swing furwnul 
ihe e \Ulit of the motion Ih Ing pro|H»rtlmml to the rale 
mi which the ear Ik losing hims d The whole apparatus 
tils Into a small wooden ease and Ih plnessl on the flc*or 
ot the ear 

Ihe tunes drawn lndhnii the /one applied b\ the 
brakes to stop the <ar ami show how this forte varies 
(hioitghoitl the in rieid in width (he tarls Ih Ing KtopfHsl 
In one of the st antes a tfistlmt lueak near the tenter 
wa* found at whieh iwelnt tin teiaklng font hud 
dropped to Itss than half Hh noirnal value On going 
hat k over the road Hu ediseiurs found a grvuso hihiI 
width the ear laid gone* ov* i at the time that part of 
Mic uirw was Ih Ing made 

In the nrctunpum Ing photograph 1 represent* the 
Hour li Ihe weigh!, C Ihe pulh \ for the wire con 
nesting tin Him r to the timing j»en D the motor to 
elrlvc the paper h Hie nmtoi to drive the timer t} the 
«awe for Hit weight nnd spring it the switch anel / the 
wooden ciiho that tin loses jlu wind* apparatus 
Anotlur i>en, eqjenHtd b\ a motor to whi<h the 
Hie home ter Is aitaehcsl r puts on ihe charl a scale, of 
lime while Hllll another |»n permits of recording the 
time at width the drlvei is gh<n the signal tee stop It 
Is found that an appreciable Hum Interval elapses be- 
twesn the giving of this signal and the commencement 
e»f I lie' braking ac Hon the Interval vary Ing with the e nr 
the drlvei anti tin drivers imupntlon at the time the 
signal was given Tin average of a large numher of 
tests with foot brakes was four tenths of a second dur 
Ing whhh time the <nr would have gone 12 feet If 
traveling at a speed of 20 mlle^s an hour The time 
Intervals varied from 0 1 r i tei 0 0 seconds <7on«IderaWe 
dclav was found to oeeur If the drlvei was shifting 
gears nt the time the sign i! was given, or if he had 
his foot on the gas at the Him Tlu delay was much 
greater with the hand brake than with the foot brake 

Gets Russian Metric Rule 

T HB Metric Association of which I>r t.eorge F 
Kunr Is President announced recentlv that It hud 
received a copv of the decree by which the Kusslnn 
(.ovemment now permits the use of onlv metrh weights 
and measun*s "Tlic new Russian laws covering weights 
and measures explained Howard Richards Secretary 
of the Metric AsMslntlon “throws new light on the 
relations In tween Fngland atiel Russia Ip refofon the 
British quart gallon nnd other liquid measures which 
dlffei bv more than 20 |nr ceni from the mrreHponding 
measure In the Pntted States have been used to a 
limit eel extent In Russia Hereafter any dealings the 
British hive with Russia must U on the metric baHlH.” 
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NEW and determined effort 
to find a means of * xtlngulRh 
Ing flu destriietht fires that 
have been i aging for jlhth in anthracite 
mint rt of IVnnM Ivunla Is now being 
launched lnijH Hi d h\ a number of now 
ho expansion of hi vi nil old ones to tin* |xdnl 


fir* h and 

where tin. emission of gusts is lx ginning to constitute 
u (limit to hum in lift md Imhltatlons 

hor half n moms tin last engineers In the employ 
of the gnat coal prod in lng piMtt|iiinlw und tin schn 
tistH In the pa\ of the state of Penns*hiinla und of tlie 
I ode ral Hove runicnl lm\e lx*en tnlng In vuln to (hid 
u iir thod of i \(ingulslilng the**** fires To tin *ngiw**r 
who Is not familiar with tin vast extent of anthracite 
mine ojm r i (ions and even to tin limnun with oulv u 
high mIioo] knowledge* of phvshs tin problem |h su[ecr 
Ih lnllj a simple one It would set in that It should lx* 
cany eltlu r to tl<M»d tin hum Ing section of tin mine, or 
tu seal up all u)Hnhus and Mifioenh tht combustion hy 
n luck of owgui Until imLhods hint 1 ms n trh*d hut 
with lmllff*r«nt and ttniporiin success foi ruiH^QN that 
will he explain*d 

It has bun suggested (hat all the old methods of 
attempting to conhol mine tins full bet nisi Mu v de¬ 
ls nd on (line for llulr siuoxn f l lu m \ust plan Is to 
nttuck the Ida/c dirt tilt b\ an domnl that It Is Ik*- 
Ih ved can In fort ed right up to the tire In addition to the 
gases thrown olT by tin burning coal it Is promised to 
mix some of the familiar * hemic uls dlHcu\ered in rc cent 
years and which Imvr h dt finite smotln ring effee t All 
but two of the o(h nlngs to a burning mint will tie 
waled under (Ids plan One of tins* ojm nlngs will Is 
used to druw out the gas* s b\ fans \ tank or com 
pressor will la* Het up and the gas ml ved with the 
smothering * heml< uls will then hr pumiM d back into tin 
mine unde r pressure 

Tht engines th la lit\< a gas can la prepared width 
will permeate w hate mi air [mm gets ina\ Im left in the 
mine to fuel tlu tire unel will still 1 h heave enough, 
pirticularly since it will he unde r pressure to stop any 
undiscovered air leaks The all jMK'kcis and the ulr 
leuks ceunhlne le> Interfere with the o|ierutlnn of both 
old met hods of fighting mine tlre*s A seam of unthra 
cite It Is gene rallv known neurit nlwavs lies at an 
angle In wot kings of anv magnitude this seam will 
undulate at some |H>ln( eir other When the mine Is 
flooded the undulations create, nlr traps sei that the 
water cannot reach the lire 

Sometimes one compmn will Ik.* ni>erutlng on the 


The Problem of Mine Fires 

upper end of a scum or slope, and another nmipuny on 
tin lower If u tire Htarta In the upj>cr mine water 
< nmot be used to anv extent without tlu danger of 
Hooding the lower The great shortcoming of the seal 
Ing plan Is found In tlu Immense expunse of anthracite 
workings No one who has not been at least over the 
hills of the three great anthracite regions of Pennsyl¬ 
vania to view tlie countless breakers rearing their ugly 
heads tun realise the extent of tlu catacombs b*neath 
thong Some of the larger companies have been at 
tremundous expense to prepare maps which they believe 
to he complete showing ever* shaft and chamber of 
tlu diggings Hut It Is n*)t uncommon for them to find 
ii forgotten drift, perhaps with the undt rground en 
trinee hidden by crushed rock or slate 
\A lun a mine Is sealed by thi plan of concrete walls 
at all ^nown openings surrounding a Are area and 
Ihert Is no diminution In the huvix, the oiKrators 
s«nnetlines dig trencher around the flro area and till 
tlum with clay or even concrete The dttfkultt of the 
problem Is leerhajis 1h*sI emphasized by this No one 
can tell definite Iv In whhh direction ft mine lire will 
spread The dlree Mon of the seam Ht the lust cutting 
muv lx? known Hut then In nothing to show that It 
elms not dip or rise Just beyond that point and so fur 
no method has Insm devised to get anv where near a 
mine tire because of the Intense heat und the smoke 
Mine exiierts find that the popular opinion of mine 
Ares Is far from the nelualltv It is generally thought 
for Instance that millions of terns of coal are con 
sumed annual I v In the dozen or more fires now raging 
In the anthraelte regions As a matter of fmt the 
actual coal consumption Is relatively small The dam 
age done Is malnlv h\ the smoke that shuts olT valuable, 
woikings and makes It InqwiHsIble for tlu eiperators te> 
take out anv coal Thus sealing is resorted to not only to 
starve out the fire but also to kee p the smoke out of ad 
Joining operaMons And here tlu uncertainty of fhe old 
methods beesunes Ine reaslngly appap nt Sealing halts the 
lire only In known uiupjM d chambers Mre In a mine 
never hums directly on th« face of the seam that Is it 
will not consume the solid vein It is the heose coal that 
hums Hut the hint from this causes a constant con 
traction nnd consequent crocking of overhead strata 
Tlu pressure on the face of the seam breaks off more 
coni nnd this adds fuel to the llmrie An anthracite 
mine Are might be likened to a iierfect automatic stoker 


with an unlimited supply of fuel. 

With senW all In place the fire may eat 
its wav slowly, during a period of years, 
through u wain until It gets Into adjoining work¬ 
ings. F\cn If the fire Hrea has been surrounded by 
Irene ben It may cut under the fire wall, or go through 
It This phase of Are Hpreud Is somewhat of a my*- 
tery It huppens but no one knows exactly how It 
Is a matter of record in several great mine Area, 
notably in the Summit II111 mine In Carbon County, 
where the Are has been raging for fifty years. A 
trench 2V) feet deep was cut around this fire area 
It was four feet wide Wet mud was sluiced Into this 
trench some veurs ago But the fire is now burning 
ixwond the nmd wall It Is estimated that several 
million dedlars have been exjiended In the effort to halt 
this particular fire The vein Is one of the richest 
known, lielug slxiv feet thick 

Tlmt u fortune uwalts the engineer who can develop a 
quick and certain method of extinguishing anthracite 
mine fires goes without saying The time when It was 
cheaper to abandon a mine, flood It and let U burn 
because Mure wuh Just us much coal on the adjoining 
lldgo, him passed Coni In tremendous quantities Is still 
tbc.ro lmt It is closely held, royalties are high and 
* \penses of operation are greatly Increased The 
Inrgrr operators partkularlv find their profits In work 
Ing every available drift and they are determined to 
find n moans of stamping out the fires. All sorts of 
efforts have Ivoen made to devise oxygen helmets that 
will permit adventurous miners, careless of life, to 
venture Into the miles of tunnels filled with poisonous 
smoke Thor* has lieen talk of asbestos suits In which 
Muse daring workers might penetrate through the In 
tense heat, but nothing practical has ever come of either 
plan 

Theoretical exjierts have been Insisting for some 
years that the answer tan he furnished bv the chemist, 
but heretofore the mining experts have been able to 
find the fluw In most of the plans suggested The 
same experts hold that there are many problems to 
be solved In connection with the new plan before It 
will work but they are said to Ik* agreed that It Is the 
most feasible suggestion so far made not only to deprive 
the fire of its essential ox*gen but to supply It with 
a suffocating chemical Hgeney part of which is the 
very gas that the fire has thrown off A problem now 
lielng studied is to make this heavy enough so that it 
will seek tlie lower levels bv Its own weight displacing 
the air and gradually choking off every vestige of tire 


Civilization and the Microbe 


AOTl RIA, genus or ink mites 
art so small that fifteen mil 
llonH of millions of Mam 
would scarcelv balance an ounce weight 
Some of tlum kill us vet we cannot ih»s- 
slhlv do without them In fm t without 
them wh should alt dl< far nmoier than we would with 
them Tint seem to have evolved along with ns and tlu 
other animals and now wc an Inte rdoiiendcnt, at least 
with many kinds of bmtcrla 
'lh< many kinds of line t< rla fall Into three groups 
nmirdlng to sha|ie The spherical ones are called 
mcc* tlie rod shaixHl ones hftnlh the esirkserew like 
ones ftpirilla They are all colorless An averaged 
Hl7tCsl bacillus that which ousts Uphold fever, for In 
stance measures ulsmt one-lwi 1\e-thousandth of an 
Inch In iengtli That of ‘ flu is nlxml half that length, 
mcording t<> Arthur Isaac kendnll l>enn of North 
western University, Chhugo whose new work ‘(1*111 
yjctlon and the Mlcrols* was w ritti n as a impulur 
cxjHislHon of 1 he adlvlIUs of the microbe Here we 
are told that a bacterial Individual grows bv parturl 
lion First It elongates somewhat hevond the normal 
size Then a slight constriction npixnrs In the middle, 
and becoming des |>er and deejier the Individual divides 
into two exiullv slndlai oils of equal size All this 
takes mtle time, for under favorable* circumstances 
this newly generated Individual will have given birth 
to a third generation within fifteen minutes 

Many bacteria can row 1 or oars the\ have flngcUn 
little whips* whose diameter Is mImmiI one Itto-hundnd 
and fifty thousandth of an Mali and hv wiggling these 
In a inunncr quite like the motion of ours they are able 
to progress through a liquid at tlie alarming rate of 
four Inches per horn—nhout as many inches per hour as 
a man can row a Unit in ntiles 
When living conditions do not suit them in ense of 
heat or extreme dryness or cede! mhndxs hnvt the 
l*nwer to 4 hllHmate ’ Tluv form *por< * whom function 
Is tu Increase the resistance of the residual gi rui sub¬ 
stance contained within them so Mint thev muv survive 
not only heat and drought but some chemicals and 
long duration of time ‘ham spores innv he kept in 
tHdllng water for several hours without killing them 


while hue till of anthrax vvhlrh have been kept in dry 
storage slmc 3T» years seem to lx* as good ns new A 
mouse under whose skin they were injected died Just 
us quickly as another mouse that received the same 
treatment from the same batch of anthrax germs 35 
years ago 

Hut not all mb robes have the pow'or to form the 
spore*s which carry them over hurd Hindis and it In 
fortunate for us that they have not It is due to this 
fact that we ore able to pasteuri/e milk simplv by 
healing It to 140 degrees Fahrenheit, retaining It at 
that temperuture during twentv minifies and then coed 
Ing II rapidly to 40 degrees Fahrenheit While this 
low heat deves not kill spore-forming mlcrobcH it does 
kill or Herloufdy weaken those which are putlmgenle to 
man 

The freezing of Imcterla in In kills off most of them 
This Is not due to the direct effects of cold, but actually 
to Mu crushing done by exismding ice crvstals A few 
generally esca|>e but repeated refree 7lng further dec I 
mates their miml>ers 'let so great are their repro¬ 
ductive powc rs Mint It Is by no means safe to assume 
tlmt Ice, hec a use It Is Ice, Is germ fret Olven a few 
survivers the whole eommunltv of microbes can regen 
crate Itself In short order provided there is food—and 
there Is plenty of germ food In the human bodv 

On* verv old m* thod of defeating the microbe with 
out actually killing him Is to use suit Tlmt mineral 
has a powerful nltlnltv for water -It wants water Rnd 
will go to ull sorts of ends to get It thawing ice for 
Instance Suit uets as a preservative slmph by blotting 
up the water tlmt the germ has In his system, Ju*t ns 
we have wat* r in ours He either dries up nnd ceases 
to grow nnd sub-divide, or Is nctunllv extinguished 
TU kllng or “corning * a method used bv past genera 
tions for preserving food d< pended on n similar affinity 
of sultpeter for water In this manner Home Rgyptlun 
mummies were preserved Sugar has a very similar 
effect, and honey may t>e similarly used as a preserva 
tlve 

Bacteria do not themselves Injure us It Is the 


poisons thev manufacture and secrete 
which give us disease and often kill us 
These poisons are culled “toxins But 
tlie minute the bodv Is Invaded bv these germ produced 
toxins It sets to work preparing its own antitoxins 
ihere is war If the bodv Is In good condition it will 
probably l*e able to make enough counterpoison to whip 
the toxins But if there Is too large a dose of germs 
or If a relatively nrimll dose finds us weak and “run 
down the gerniH win—unless n dose of anti toxin pre- 
pured In some oilit r bodv generallv that of a horse, 
rushes up reserves and saves the dH> 

Modern Mfwage disposal depends on bacteria Here 
Is a fine illustration of bacteria that are very helpful to 
mun In sewage dlHjxwal plants the filter beds consist 
essentially of layers of wind, but It Is not the sand 
Itself tlmt does the chief work of purification On top 
of the layer of sand there Is kept n thin layer of ml 
orobes, a living enrpet through which the pathogenic 
bacteria must imss. If they nre to go on living The 
water which passes the layer of philanthropic microbes 
is so pure, not merely in appearance but In the sense 
of freedom from germs, that one of the regular show 
off acts of employes of stwnge disposal phints Is to 
drink the water us It Issues from the filter beds 
Ordinarily we are unnware of the presence lu and on 
our bodv of many kinds of microbes, but they are 
always there Generally our skin Is so Intact that they 
cannot break through It and get Into the blood Hut If 
the skin Is broken these little opportunists at once 
seize their chance, ejiter and begin to establish them 
selves and multiply Some bacteria enter the body of 
man through the air he breathes Tills Is especially 
true of those of tuberculosis and ‘'colds” which are 
eften caught as a result of the spray that floats through 
the nlr to distances of several feet after those who 
harlsvr the germs of these diseases cough or sneeze 
In general, the stun total of mlerobic participation to 
life Is overwhelmingly on the side of beneficence The 
notorlerv that Httarhes to the microbes arises from the 
Interference of a small hht extremely formidable group 
of bacteria whose activities are In opposition to those 
of man and the natural outcome of the Struggle be¬ 
tween mankind and microbe has always favored man 
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O NB of the glgnntic Indmrtrlal achievements of the 
modem state, which often goes unsung while 
praise Is being lavished upon some far less noteworthy 
item of civilization's structure, Is the feeding of a 
(treat nation Without turning our attention at all 
toward the wavs In which this tusk Is accomplished 
we present herewith some figures that will show its 
sheer magnitude 

The people of the United States spend for food 
$40,000 000 per day—$1 ,500,000 000 per month or 
918^000,000,000 per venr Nertrlv one-third of this 
amount goes for bread, p°tftt°e« fruits, sugar and 
other food of vegetable origin The other two-thirds 
plus, is spent for meat, fish, eggs, butter, cheese, lard 
milk, etc In the eourso of a year, we consume over 
two and ft half billion ergs and nearly ten and a half 


billion Miltons of milk Tin eggs consumed In u single 
dav If coinbimd In u sln^h shell would make nn 
ellipsoid 3fl feet long and J-1 feet In Its shorter, c ire utnr 
diiunt ter-somethlng besldi which even the dlnosmir 
egg of recent fume would shrink Into lnslgnlttcance 
Anil the milk bottle tlmt would hold our d«ll\ ration 
of this vital food would 1» 385 feet high and 15J feet 
in dl imetcr 

To Homo extent tlur« Is duplication lietwcon several 
Items of our drawing In which these and othei faits 
connect'd with our dullv food supply arc shown 
graphically All these figures are got In dividing Hie 
yearH production Into WO equal portions Hut tin 
milk thut went Into the production of ihe butter, 
choc so and Ice cream tiMiri d Independent In the milk 
production us well 5\< do not drink as milk 115 


million quarts jk r da\, or anything like that—If we 
did, It would nu an a quart uple<e per du\ a direct 
consumption that Is not approached Our urtNt has 
been unable to separate tli< milk llml N consumed 
direct from that which goes back Into the manufm lure 
of othei fooda howtver so the duplication K unavoid¬ 
able We mikjkh t also tlmt his hint Is included In 
the poundage of Ids mt at anfinai well as In that of 
the lard pail hat of this we are not terrain b yen 
allowing for such duplication however tin showings 
for our collective dalh apatites la n most Impressive 
one and It must !h a source of mntinmil wonder that 
an agricultural imputation whose numbers form an 
c vnvdwInciting |h rc-eniage of the total population Ik 
able to keep up with the dt mimd for Hie raw mu 
tcrials from which food Is made 


UNCLE SAM'S DAILY MARKET BASKET ITS CONTENTS IN DOLLARS AND Ct NTS AND IN MORE FDIBLE TFRMS 
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Harnessing Arkansas Water-Power 

How the Ozark State Plans to Develop the Facilities for Milling its Own Cotton 

By R E Livingston 


tl UIMt tin rmnt njjhitlnn rcHUltlnt from 
i uril s ofli v tn | hi re iuiHi tin MumcIh SlmaU 
protect flum tilt <InvemimlH Rngtrlti(>- 
m n NjlfJ Unit should 1 »>rd ** <>fUr 1 m rt 
lustd, tht ^rnit mpltiillst should not oxer 
^ look At knnsiiN lM»r thD SLat<_ Iihh a 
lur^u i^ninitial of mixiMiblt ilois thin an\ state. 
In tin I'nhm 

1< m \ < him Arkansas Inis I non slow tv forking her way 
up as a «niton Stall until Inst uur, 

Covernnam vIhMsHuv jjIjuhiI Jar n« 
ranking tlilid In the production of 
tin Hits \ staple V oi Arkansas has 
phuHnillv nomtton mills aside from 
oh rails fiuiorlts and txxlta spinners 
'I he inssl Jius Is en ohvltais to (it I/a ns 
of I la state Imu tlx up jmxxt i has 
b**cn tin prohh ni tla splmurs of the 
east art faring the Sana prohit m 
\\lun It Is tana known that imiuu* 
fat 1 urei s win hnndlt appul 1 ms a use 
of this fact and that tla nmnu 
fatfurt of (olton floods In tin United 
Slates would prmlleullj double If 
cheap poixir could l/e ohialntd a 
inoMtiKiit \uii staricd b\ tapltails!s 
of Arkansas to InHipst eastern t apl 
tal In lit lptng to hurntss th* 11 navi 
gallic rl\t rs t»f llit stall 

bmJnet rs und < n|»lt illsts came 
from tla Past to InuatlpiU <htn klnt 
up Uie fall of tla rhtrs tla amount 
of cotton prod mod, and the attitude 
of uninufm hirers llitx found that 
70 per tuit of tin cotton used In 
MasHia husc tts splndhs 1 m \rkunsas long staple product 
Tla v found that man\ t astern Hplnmrs would fjndh 
build m \v faetorltH furtlur south to mim fnlght and 
(am< r t x'im n«* rontnn v to the usual Idea pn valent 
regarding the state Arktmsas is nm flat but hlllv 
with the (xieptbm of the ibh rlxtr bottoms and tlie 
great rbe 1U Ids in the southeastern pHiL of tla State 
Mim li of draltmge and UvtH^wnrk hns c uininen lulDed 
tltottt* parts whhh forim r|\ presenletl quite a prohleia 
The entlrt nortla m half of the state is mountainous 
iMing In the Orurk chain while the 
fool IiLIIm rlHe abrupt 1\ here and 
there, south to the l/mlslanu line 
The mountulnH abounding In pine 
binth and gum which Is slilpi>ed 
nurth and east In grt at quantII ies 
olTi r lndm*ementH Tor uilli/lng the 
wat< r |h>u < r In Ha great lumlier 
mills 

The mountains an not of note for 
tla lr la Igld tlu re Ik llig but two high 
jHaks In the State Mount TNcbo and 
Mount Muguzltu tla latter Ixlng (he 
highest (nak Mwotn the Ito< Mis and 
the AHeglmnles Hut Ha lr abrupt 
cllns and t lush ring jaaks create 
mudi fall In tla nian\ mountain 
rlxt \A and haxous 

During the pied uur projet ts 
totaling the ixiundltur* of more than 
fnrt> million dollars him bun 
Intuit la d some of xi hh h are tw o- 
thlids thvlslad others completed and 
tla gientefd Tla Whitt Hlxtr pro}- 
<st but bare lx started 

In the xxi sti in portion of tla Stnte 
on Iltth Mulbcrrx rlxtr dams Imxe 
bem (oust i mud b\ lot al oipltnl to 
Ha amount of om million dollars 
and tla |M>wer |s ustd to furnish dec- 
trh lighting and for haul mills 
On Illinois Ilivou In tla midwest 
em part of Hu Slat* u dam has Junt been rebuilt, 
xxlddi fumlHlies isiwir for lights and nmchlnerx for 
half a do/tn towns nnd for several coal mines and 
tompH ssck This ton Is mxut d bv State capitalists 
Hut It Is tla glgantb While Rl\< r prnj<*cr whleh will 
al I rad national attention for tills will < reate more 
iviwir thin the great Keokuk dmn and will la* bulll 
h> Die same engineer Winning nronnd old Round Top 
Mountain about whose mtlier parts the t toads hang 
their gauzy druperUs, rippling eastward from Rig 


Diamond Onxo, troths IlufTato rlur und Us tributary, 
Little RufTuIo and on the parent stream the first dam 
will Im_ conmnuted This will cost, with Its smaller 
dams, about tx elv< million dollars and will create 
l") 000 horse(»o\vi r 

J la fall mar Httflulo Shoal is 11 feet per mile more 
than twlcv ihe fall of thr mamuiuth MuhoIc Shoal 
Number 2 dam is to go up near the town of Nurfolk, on 
fhe North Fork river This will be a larger work than 


that of the IlufTalo costing tifteqn million dollars and 
muting liorsi[K»wer The waters will form a 

hike 1(H) talUs long to be known ns Dixie Luke, and 
extend o\* r tlie State line Into Missouri, nnd on up 
t» tlie poxxu >ilte dam at Lake Tamxcomo Including 
bins and arms that will lie formed along valleys and 
uinxons Unit lie along White rlxer this lake will hast 
a shore line of 400 miles This it is confident)> be- 
Hexed, will lie the largest artificial body of water In 
the world. 


Tlie largest nnd final dam of the eight forming the 
gigantic project will !>e the Dixie Dmn at Cotter Ark, 
lids will be feet high cost, fifteen million dollars 
and xxjil huve with Ihe jx>wer from the smaller dams 
J00 000 horsefsjwer Wien completed, this will be one 
of the largest In the world, Tlu White river basin 
drains an area of 0200 square miles with an average 
annual rainfall r»r 40 Inches. As some of tho river 
bottoms have lieen subject to overflow In unsual sea 
sons, the holding In check of the water will be a 


great benefit to land-owners throughout the region 
Tlie final checkings have been gone aver, the moneys 
have been rulped and H now remain# fbr Mr Hugh 
Ooojjer, builder of the Keokuk dmn, and bend of this 
project, to push the work to completion. All survey# 
have Uvn completed and much preliminary work done. 
Col Henrj Allen, who served on th© Panama Canal 
Commission und* i President Roosevelt, Is chftf engineer 
for the company, assuring the work to be In competent 
hands It will require nearly two 
y ears In which to complete th© 
project 

Another great engineering feat, 
nearing completion U the R6d River 
project w hlch U more than two 
thirds finished, and represents an ex 
pendlrure of five mHllon dollars, cre¬ 
ating HO 000 horsepower This con 
sluts of three dams, one at Hebei 
Springs, on Little Red river, the sec¬ 
ond some 20 miles eastward and the 
third on Red river proper, near the 
old college town of Searcy Thin 
region abounds In lumber, cattle, and 
small fruit raising which would 
profit great lx by cheap electric power 
being l>eyond reach of the natural 
gna fields In the western part of the 
Stute This bit of engineering ha# a 
natural rock hose which has been the 
wonder and pride of the engineers in 
charge When finished this will sup¬ 
ply a number of towns with eleclrie 
power, aside from cotton mills which 
the> hope to locate This construction 
hua been put forth bv local eupltol 
A smaller project but a significant one, Is that of the 
dam across Spring rlxer In the north-central part of 
the state, near Imboden This will cost on© million 
dollars und create 5000 horsepower It Is owned looallv, 
and is a pnrt of the great concerted Industrial move¬ 
ment of tlie 8tute 

Turning southward we come to a two-mllllon dollar 
project on the Ounchlfa river near the great oil fields 
Much cotton Is raised In this portion of the State, and 
a deep waterway will be construded, 
wherebv cotton iuay be floated down 
by steamer to the Mississippi, and on 
to New Orleans, thereby gaining a 
grent saving In freight rates. OH 
tanks, filled from the local pipe lines 
can be put upon barges and sent to 
the gulf to supply the ocean liners 
At Arkudelphla where one of tho 
dams will be constructed, are situ 
ated some of the largest flour mills of 
the south, which will readily utilize 
much of the new (tower created There 
has bexm no organized movement 
among Ha people of Arkansas for 
hxdraullc power yet one project en 
c«nraged Lhe launching of another, 
and the assurance that th© great 
Dixie project was actually to be car 
rled to completion, gave assurance to 
those Interested In the furthering of 
the great Industries of the State 

A Submarine Gold Mine 

IUNG for $32,000,000 i« a form 
of sport that should amuse anj 
one, whether a diver or not, if he 
were promised on© thirty-second of 
the treasure During the war the 
steamship Laureotlc, laden with gold 
to the extent of the sum named was 
sunk off the coast of Ireland In ninety 
feet of water by a German submarine Since l&lg the 
divers who have been at work on the wreck have 
brought up the entire amount of gold. In addition to 
almost 85,000,000 ha Silver sped© During th© first 
three years of the work only 608 bars of the precious 
metal were recovered, but after the adoption of the 
galvanometer In connection with a prod with which 
contact Is made with the bars of go\d, 2100 bars each 
worth from $5000 to $10,000 were recovered, in addition 
to the silver as stated. 



One of the smaller dams near Russellville, Ark., which supplies current for a number 

of towns 
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Th« Sire of Stars 

O N December 13, 1920, the angular diameter of a 
«t*r was measured for the first time In history 
with an apparatus devised by Prof A A Mfclxdwm 
Hitherto every star had appeared hk a mere point of 
light, and no teat had been able to differentiate It from 
a geometrical point But on that eventful evening a 
JO-fiNd interferometer constructed m the Mt Wilson 
Olwervatory was turned on the stur Betelgeuse uml 
the measurement revealed that thin Htnr had a disk 
one-twentleth of a second of arc In diameter—tila»ut the 
tdze of a halfpenny 50 miles uwhv the lUntance of 
betelgeuH* la known roughlv (unfortanatelv It mnnot 
be found ho accurately as the distances of mam sturs) 
so that we enn convert this apparent nIac Into u]h 
pmxlmute actual size Betelgemce is not U ss than 
200 luLHbm miles in diameter The orbit of the earth 
could be pluced entirely inside It, as 1ms already been 
shown pletorlally in the <oturans of the Hcifntiui 
Amkbicak 

“The stnrs nre (lms nut limited to objects of comparu 
tlvely small hulk like the sun there are among flu.in 
Individuals truly gigantic In comparison We can add 
another step to the astronomic al multiplication table— 
a milliod enrths make one sun ten million huiih mukt 
one Betelgt'use Tlds Is a comparison of volume not 
of amount of material It leaves open the question 
whether, In order to obtain one of these giants we 
should take the materia) of L<n million suns rolled Into 
one or whether we should take the material of tlu sun 
and Inflate It to ten million times Its prtsent size 

There 1 h no doubt that Ihe latter answer is nearer the 

truth Betelgeuse con 

tains more matter than- 

the win (perhaps fifty 
time* ns much) but In 
the main Its bulk is due 
to Ihe dlffusenesa with 
which this material Is 
spread out It Is a 

great balloon of low den 
altv much more tenu 

oui than air, whereus In 
the sun the material Is 
compressed to n density 
greater than WHter 
“Whether the star is 
one of the** 1 btdloon like f h A 
bodies or whether It In 
dense like the sun de¬ 
pends on the stage of Its 
lifts at which we catch 
it It Is natural to 
think that the stnrs 
gradually condense out 
of dlffnse material so 
tlmt Ihej become denser 

and denser us their life Sugar blowing 

history proceeds We 

can now we In the heavens sampUs of e\er\ imsslble 
stage In the development of a star Tin majority 
of those wen with the nuked * arc In thecarlv diffuse 
stage, that Is not because thew vmng sturs art nallv 
more numerous, but liecause their grtut bulk renders 
them brighter and more conspicuous Tht voting diffuse 
stars—the giant stnrs—tan be studied more mhan 
tageously because we understand muth more ti limit the 
pmi**rtlea of matter when It is In the condition of a 
I«»rfect gas than when It Is cnndtnsed although tlu 
difficulties of treating a dense star like Ok* sun are not 


Insuperable, we have naturally made the most progress 
with the easier problem of giant stars —Aftsfenct from 
an article hy /Vo/ i g hddinffton, FRS in Nature 
for JR ay 12, J!)21 

A Novel Gadget for the House*Painter 

T IIIj putntir of houses hits always been puzzled for 
a whv to plant his I older against the side of ilie 
bouse without making a murk on the freshly laid putnt 
V wav to accomplish Uds Is now ofiertd him in the 
Ingenious lutldt r suppoit dlusirate*! On each upright 
of the ladder, near the lIp Is clumped > l curved brace, 
flie other end of winch m pointed These two points, 
one on either side of tin I older, furnish the bearing" 
IMdnts for Hu ladder I In n Is not enough pressure to 
mar sulouslv tlie sarkm of the wood nnd tin paint, 
as sue h Is obviously noi iileited at all The two stpe 
jMirts l*t\\c*en tin in Mimldle sulfident vvidtli to dodge 
the whilst window nice h in our pi* lure Indicates and 
tluv ofTi i an e\tinordm uilv convenient place from 
width to / suN|n>nd tin ]mint i>ot 

The Previousness of Science in India 

T O prolong tlie life of man for thousands of jours 
to melt pru Ions shuns and peurls uud give tlam 
desired shapi sl/t and color to enable a man to fust 
for six months or mou without losing health and life 
localise nc w Ic-eih to glow in the place of fallen tenth— 
such are some of I )>* lam his to mankind revudid hv 
an urn lint llhmrv belonging 1o Dr Hvecl Md kusshii 
lalmglrdar lb ad id Pasnur Hall Pathargattl llwler 
abaci lids Mhi irv contains rare and valuuhle ancient 





How (ntornloportmonUi moil to d«U»er*4 In om of 
PHtibwfV* lor**** factorieo 


Sugar blowing system which suck* the sugar up and deliver* it to the wrap mixing room 

everv possible Itooks uml nutmisciiptv on palmjrii leaves writien In Ui, endless ni 

The majorllv almost all the language of India Some of them seem ability proto 

ictarlv diffuse to be the w oiks of tin bonv \ idle period J» one bonk sometimes be 

tars art nallv is cWr)lH*d a I Ind iltlunigh It falls to s\Hdfv exiuth In limpid |m»' 

t bulk renders wlmt kind of wliibss u legraphj in which two stom amino living 

i voting dllTUHC pint c m an to In pit part d nnd placid at great distance organisms tin 

more mhan fiom each othn without un wire comuMien It Is 0»rfmps mlh 
nore almut the said that (oiiuminb at lolls < an lie tarried thousands of on tin mean 

condition of a milts In minus of Hun. Tales \erne taim too lute ' which In turn 

although tlu Decjesia n 

)M! snn are nut Factoiy Messengers on Tricycles stnatmi rimi 

O Nk of till sih iidiigK simple, but actuullv vexatious having ImhIIi* 

prohlems width d»\c Io|mmJ when tin Last Pitts tuiv foims 

burgh plant of tin \\* siinghouso Hettrb and Mnnu ulcoreMcnt p 

fmluring ( oiupunv grew to a fi*H»r area of ill ju ros ila niseives id 

on which 10000 piisoiiN found employment was tla with spindlv 

disti 11mlIon of inuidt piulment mall Unlading blui with the pi 

piints and hulkv tilts ..f manufacturing data spiders nor 

fti covtr all tht i^nluil |m|ntH recpdrtd a walk of miulaturt foi 

ten milts so mcsscngn^ on foot were altogether too different spec 

slow foi a lainy plant « n trial contluslvtlv demon the imiz* are 

Ktrftted Next, six clexhit UUcks were tried but thest stars and s. u 
proved tm> nnuh tiki turning n fire engine loc»sc in a molluscs and 
china shop The true k*- win* promptly discarded When vu 

Han some gtnlus ^ivgc*sted that bovs on rolhi nnd milimiN 

skates might make tin umtnlit at acceptable siteed with hilts of appr 
out 1 rearing loo nnuh disturbanct or being too much Iona assenihi 

In I lie wav torn b«»\^ wire mounud on roller skates with the lon^ 

and turned loose fn (In \ast buildings The bovs had Into d«ep wa 
a glorious time wldlt It lasted with life unll 

As u last resort a trie \< le with a box about three feet five thousand 

square by a foot uml a half deep was procured nnd a so on with li 

girl was employed to rid* It The problem whs solved most lni|s»ttH 

Now ft mall earning force of 25 glrlM makes the to one tlions 

rounds at frccpient inti rvuK making promptly unerring in found n 
trad Ilk one of delivery of the material so eaaeDftal to the operation Vixtratt fn u, 

[pg of tho plnnt Tlie girls are clad in neat blue uniforms Monthly for 


Placing the painter's ladder without marring the 
fresh paint which he has left above him 

The v utrend strhtlv t<» flail business Ttalr tik vchs 
hive solid wheels ho the skills of the riders ciuinot 
catch In K|M)kc s The ruhUrilmi machines an noluc 
U hh 1 lie f>n 1 v sound e\ir luard fnmi the iiosl girls 
comes fiom the t hlme w histh w htc h c m li c arricH at he r 
licit to sound as a warning when turning corners 

Sulfur Blowei System for Cannery 

T HK auompnnvlng photos slum 1 sugar bhmtr 
system which Is tustnlhc) In a c aunt rv lbc sugar 
is tmptkd Into a mttul box and is sucked up by a 

rful fan im<i blown 

-_____ through a large pi jh ill 

to the sirup room Wlun 
sugar passes through 
tin fan uml pipes at 
such a teirllli velocity 
a Min ill lanentage is 
pulvi rized Tills Is very 
hard to separate from 
the air and is done bv 
me uns of a sloe king leg 
auxiliary to the eye lone 
separator Sugar c an be 
carried hundreds of feet 
In this nianne r 

Life in the Ocean 
Depths 

M onokini is strik 

inglv Llmrac tc rlstle 
of the ee rle deeps which 
well nigh all tyjies of 
marine animals from 
mb roscopie f o r in s to 
fishes have made tluir 
ip mixing room at>ode. There art no 

season--uniform w In 

lu, (ndlesa night \vt with a jarfeeilv uncanny adapt 
ulvUltv protoplasm Hows as He reneU In tc m|xraturc s 
somellines below the freezing (mint of fre sli wuUr as 
In Umpkl |mh 1 Ih of tri»pk reefs There* art no bacteria 
and no living gicnn plants v ceaselesa drlz/le of small 
organisms Hint have stKcumlsd In Hu ocean meudows 
([Hrliaps 111 1 lr sr (i1n*\c ) slow I \ si tfles Tike gentle snow 
on the oec*nii llooi and provides f ( Hid foi niultltudc*s 
whkli In turn f ill prej to oiht is In tliousancls of < \e ks 
DcN.jhsc a animals uio rmn li more dc Ik aU lv cnui 
stria ted than their slmllowc r water rein I i\c s nianv 
having ImmIIi s tlioioughh (Mnnc dde to vvaler Vslc n 
tai v foi ms sue h ns frail phosptoue ni t nt sen ns 
nlMirt sunt jsdvps imd tall si a lilies m crlnolds rear 
1 la nisei v es aln»ve tla mud vvldlc cpmlni spiny crabs 
with spindlv kgs and eggshell bodies \|e in sllmneKs 
with the pv < nogonids giotcscpic all kgs mil her 
spiclc rs nor e rustucc atis In Ha brum he* of these 
miulaturt forests of troo-anlmals dwell thousands of 
different speaks of all sorts of (\p*s Cm and within 
tla imiz* are other nlMlads—hi IsUing s* a urchins sea 
stars and s* a e ia iiiiiIh rs, Ineonoelvablj dellc ate shrlmpH 
nndluscs mid womis 

\\ la n vu usee ml a grt at mountain tla vegetation 
and animals change with Increasing ulUhides Broad 
belts of approxlnmtdv espial temperature have a uni 
lonn nsseinhlagt of plants and min uU So It Is wlun 
with the long irm of the dreslge we follow the bottom 
Into c1mh|> water 11a lighted zone along shore teems 
with life unlike thal at one' hundrvd fathoms while at 
live thousand fathoms still another world Is seen and 
so on with Increasing depth That lompemturc la the 
most lm|N>itnni fae tor ms ms likelv for nt five thousand 
to om tliousunel fathoms for example off t nlifnmin 
ire found relatlve^lv nhnllow water subircth tv|K*s — 
1h>drc7// fnm nrlieh by W A fisher in 1 he bnwtific 
Monthly for Oitobcr , 
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The Heavens in March, 1924 

Eclipses and Other Subjects Discussed at the Meeting of the Astronomical Society 

By Professor Henry Norris Russell , Ph D 


1111 HOIIRAV Milton Ik by a custom of 
long standing pin hod full of niwllngs of 
mUnttlU whIuUm— nnd dlsuiKNlun now 
uttil then urines among thill numbers 
u la tin r ll Ih more profitable to have oni 
-* gnat meeting la Mona largi clt\ which 
ivuv one ii1 14 mis or a number of Kiimlbr cans In 
\iirluun places uuh covering a h[mk lul thld Hie 
Astronomical Soilfty this unr fnllmiiHl tin latter 
murne with results width inott than sutlstltd IIiono 
who utn prewint Muting nt VaHwar (olkge—whoso 
htis> i impus in as imply as nuy other Ik t wci n C*lirtnt 
mas ami New Vtui—tin seclusion and tIn opportunity 
for (outlnual lonrtmict, formal or Informal, Piled 
tver> imam tit with proHt J lit list of puperx pre- 
scnrtd was not long -only iiImhM *10 lint tills ]Hrmitled 
full dlHi usalon, ami ln< reused ratlin than du rimed tla 
value of tin program As usual sonu of th< most 
uigprly disc mticil topics were of only tuhnhal luterist 
hut as was to Ih ixpiMltd, many of tla best wert of 
g*ni rnl Interest 

IN rhnpK tla moMt enitral topic of In 
Prist dealt with ccllpsts past and futuri 
Had not tin i haunts bull ho sadly Ineh^ 
mint last Septemlmr wi should hu\e 
hinrd nuuli mort hut fortunutilv one 
Aiuerhan party—mainly from the Nwnrth 
inori and Albghinv Obs< rvntnrlt s—chosi 
a station fitl In (la Intoilor of M»\l<n, 
when In splti of n tomntlal rain but a 
few hours liefore the ohseuratlon of the 
sun (food ohser\atlons wen siiuml 

Professor Miller tin hind of lids party 
told us Ids story both In tcchnh id form 
and latir, lnfortmillv at a puhlh lecture 
llie latter was IIIiihI ralisl yylth ndiiilratdi 
moving pictures taken by om of tla 
great lomimrclal toms ms who delegated 
a camera man to auompany tla exfiedl 
Mon from hi ginning to end Tla n^ulting 
Him gives an admirable idea of tla aitlvl 
ties of an is Up*« ixjHdlflon (hi laborious 
hiiildlng of mountings and adjustment i f 
Instruments- and mils with i\rrllent pli 
tures of tla grmliml progress of Ha 
partial phases the esirona dmtng totality 
and (hr uncovering of tla suns disk after 
wardN It may hi cordially retommtuded 
to any one Inti resti d In astronomy 

I hi sihntlth ri suits liu lude d sona ad 
mlnihlc photographs of tin eoiona and 
some Htnrplates not \ot tin mured™ for 
tlie HnNtiln effect The most noteworthy 
novelty however mines from the speetio 
grain by l>r Moon of thi T U k Olwirvn 
tory who areompanleil the party and 
photographed the spectrum of tin eoiona 
to detect Its rotation r lhe result was un 
cx|H*tt<d Instead of Hading the llni s la 
the s|hs train of one sldi of the mrona 
illsplaiiil toward I ho red, nnd those of t tie other toward 
the violet hath shli s showed strong shift toward the 
red That Is the loronul mutter on hulfi sides of the 
sun is receding from us 

A theoretical explanation lies close at hand It has 
long lain nnll7,od that the Torn width holds the corona 
up nnd keeps It from falling Into the sun is the pres- 
Niirt of the outgoing solar radiation If this pressure 
slightly more than halnnees grnvlty the coronal matter 
will Ih* driven away from the sun Such an effis t was 
deteetcil bv MllUr through comparison of phntogrnphs 
of the IJHH odlpse madi at dlfTerent stations and Is 
now (‘ontlnmd In this qulti different wnv—the rate of 
uplift being found In both i usi s to Ih about 20 miles 
per second 

The Layman as a Scientist 

Rut thi discussion did not end with past eclipses The 
coming event of fanuary 20th 1025 was much In every 
man’s mind It Is rurelv that the track of a total solar 
ellipse oovi rs such nuessible nnd densely settled 
i*mintrv Poughkeepsie Its* If Danbury Anson In and 
Now Raven and Mnntniik Point are almost on tlie 
antral line and the rone within whhh totalltv occurs 
extend** north 11 s far ns Springfield Mass and Pmvl 
dmoo wldli Its southern limit passes between Wllkes- 
Rnrre nnd Scranton and right across the hnckbnne of 


New 1 ork ( Ity, in the neighborhood *>f Central Park 
though the wiuthir prospects ure imdlmre the dura 
tloii of totality of neatly two minutes Is long enough to 
make observations well worth vvhlh Should the sky 
Ih propitious cvi rj one will huvt his chance Not 
merely the profissloiiul astronomer with his largo In 
stmounts and thi iiinutciir, with his more modest 
equipment but the * man In the hi reel too can render 
rial service to si lent e If some one nt ever} Rtreet 
turner along Nnv ^ ork s long uvenues should stand, 
wafih In hand, and note sinjplv for how ninny seconds 
thi sun v\as hlddtn from him by the moon we would 
have thi equivalent of a viry uuurali observation of 
the moon’s position In the heuvens and If similar oIh 
servatluns should lie undertaken, on 11 lnrger scale nil 
oyer New Lngland New 1 ork and northern Pen nay 1 
vanla and New Jersey, the results would be of corre¬ 
spondingly inertasid pm Islon Mori Is likely to be 
heard of this In the press—and probably In these col 
umns—l>efori many months have pussed 


The Variable Star Algol 

One other noteworthy pajs r dealt with eclipses but 
ellipses of a very different sort—those of the star 
Algol by its lurgo but faint companion Mr McLaugh 
lln, at tin l nhersltv of Washington, has taken more 
than ITO si»ectrograms to determine tlie orbit of this 
star and finds that its vtlwltv curve Is very curious 
The Usual changes are clearly shown—the bright star 
receding from un Isfore ei Ilime and approaching us 
afterwards but during the eclipse Itself the smooth 
nnd ordirlv progress of this change Hppeurs to be In 
terrupted and the curve shows two regulnr "humps”— 
which however, are far from being objections to the 
eollpNi theory 

Algol 1« doubtless in rotation as well as In orbital 
revolution and both motions are in the same direction 
When we observe the star outside eclipse, we git light 
both from the Nlde whhh is carried toward us bv the 
rotation und from thnt whhh Is receding The light 
of Muse different parts of the star gives lines shifted 
to the vloht or the red ns the case may be but In the 
com bln 1 d light of the wdiole star this produces merely 
n widening of tlie lines of the sjiectruni When, how 
ivor Algol Is going Into eclipse the preceding side, 
which Is turning toward uh Is hidden nnd the other 
side Is dear—so tlmt we get n clear shift of the ob¬ 
served lines toward the red When Algol Is emerging, 


the other side U obscured, and the shift is toward the 
violet llie olwervtd peculiarities may thus be ex 
plained, to the point of uecurale numerical agreement, 
und tbo rate of motion of a point on the star’s equator, 
due to its rotation, may be found If the periods of 
rotation und of revolution In the orbit are eipial (as 
is probable, but in this particular cane not quite cer¬ 
tain) wo can then calculate the diameters of Algol 
and ItH (ompanlon, and the masses of both It thus 
appears that Algol Is of a little more than three thues 
the sun b diameter and u little less thun five times its 
mass, while the companion is almost equal In mass to 
the sun but of only onc-flftlcth the suns density, and 
therefore lurgir in tllumiUr than Algol Itself 
It muv Ik. remarked that these oikulntlons depend 
uism tlie assumption that the stars dlwk is equally 
bright all over If, like the sun, It Is less luminous at 
the edge the dlumeters and masses of the components 
must hi greater though not enormously so 
One more communication of quite a different sort, 
muy be mentioned Professor Brower of 
^ale since the completion of his great 
work on the lunar theory has been de¬ 
voting IiIn Interest largely to the asteroids, 
and especially to the romurkable group of 
planets which have ptrlodH almost Uhn 
tic 11 I with thnt of Jupiter Considering 
flint the effects of Jupiter’s attraction, he 
finds (hat though the asteroid orbits may 
undergo considerable changes, they will 
remain of thi wnm gi neral charm ter 
lor example a given asteroid will always 
remain on tlie same side of Tup!ter us 
seen from the sun and nt a dlatancc of 
about sixty degrees from Tupller Rut 
whim the attraction of Saturn too Is 
tnkm into account It apiamrs tlmt the 
combination of certain slow changes In the 
motion of these two gnat planets pro¬ 
duced by one another with certain other 
chnnges in the asteroid orbits will pro¬ 
duce further alterations of the latter, 
whhh though very slow will continue 
steadlh for un enormous interval of time, 
nnd may ultinmteh lend the little planets 
into entirely dlffiront orbits from those 
which they occupy at present 

The Heavens 

The splendid winter constellations— 
Orion Taurus nnd (’unis Major—are now 
low In the wi at with Cants Minor, Gemini 
nnd Auriga above them Pirsous Is low 
In thi northwest and (’us«loiK*la In the 
north Drnco and Ursa Major are high 
In tin northwist, Alrgo and Bodies well 
up In the east and Leo high In the south, 
with Hydra below 

The Planets 

Mercury N a morning stur liefore the 22nd and an 
evening star ufterwnrds, but Is too near the sun to be 
seen Venus, however Is splendidly placed, an evening 
star far south of the sun remaining In sight until 0 
P M at the beginning of March nnd 10 P M at the 
close Mars Is in Sagittarius and U slowly approach¬ 
ing quadrature, but still ranks ns a morning star 
Jupiter Is In the sumo pnrt of the sky, about 9 de¬ 
grees west of Mars on the 1st and 22 degrees on the 
Hist He comes Into quadrature on the 9th Saturn 
is some 45 degrees further west, In Virgo, and comes 
to the meridian about 2 A M In the middle of the 
month Uranus Is in conjunction with the mm on the 
ftth and Is invisible this month Neptune Is in Leo, 
and comes to the meridian around 10 PM 
The moon \s now at 11 A M on the 5th, in her first 
quarter at noon on the 13lh full at 11 P M on the 
20th nnd in her last quarter at 3 P M on the 27th 
She is nearest the earth on the 23rd, and furthest away 
on the 11th During the month she i* in conjunction 
with Mercury on the 4th Uranus on the 5th Venus on 
the 8th Neptune on the 17th, Saturn on the 23rd, Jupb 
ter on the 2flth, and Mars on the 28th, She also eclipse* 
the sun on the 5th, but this edlpse Is only partial at 
best, and visible only In part of South Africa 
At 4 A M on March 20(h, the sun crosses the celestial 
equator, and "spring commences,** 
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Morin* Booms One-Third of a Mile on 
Narrow-Gage Tracks 

M OVING house* on narrow gage tracks Is a plan that 
baa been tried out rocces&fully at Hagerstown, 
McL Eight of the building* to be moved were alx 
room frame homes, and one was a 12 -room brick and 
stucco house. Although the ground was In celer\ ridges, 
yet with the use of a road grader a good roadbed was 
established and then the 
tracks were laid cm narrow 
gage ties* Four pony trucks 
of four wheels each were 
coupled together from track 
to track, using a 0 x 10 tim¬ 
ber with a truss rod. Then 
a 14 x 14 timber, 44 ft long, 
that rested directly over the 
king bolts, coupled Up each 
set to suit tbe length of the 
building to be moved Needles 
12 In. x 12 In x 36 ft, were 
used 4 s carrying timbers. 

AH of the houses had cel 
lars 6 % ft deep By grading 
down and removing tbe foun 
dtttlon walls the movers 
could back the hauling frame 

under each house. Coming up crosswise to them, It was 
necessary to give each house one-quarter turn to plnte 
It on tbe platform Boilers were used for tills turning 
As It was necessary to use a sharp <urv* nt the new 
sites, the rear end of the buildings could not land o\er 
the lot Just right This was remedied bv laying the 
tracks on past the location and then the tracks were 
opened hack In the rear and thrown overby crowbars so 
that each house would land 
just right when bulked up. 

Wherever It was necessary 
to turn n house completely 
around, tt was done by using 
two sides of h "Y,» as rail 
road engines are turned 
Tim double brick house 
was rolled on alx nests of 
iron and wood rollers, a 4x 
12 shoe was used, lined with 
one half steel plate, 7 ft 
long Under each end wall 
of tbe building a steel eye- 
beam, tt x 20—40 ft long was 
placed, and three piece* 12 x 
12 were ptaced up under the 
Joist Then 12 x 12 s, 36 ft 
long and steel eye-beams BVi 
x 15—30 ft long, were used 
every four feet centers, as 

cross needles, coming up under with a timber 14x14— 
44 ft long under which were placed shoes and nests 
of rollers 

Tbe track was filled up level with the surface of the 
rail with 4-inch crossing plonk, with thin! mil laid in 
the center making a complete trm k of 3-ft gage The 
time for truck moving was 10 ft to the minute for 
the rollers moving 2 ^ ft to the minute 
The power for hauling was 
an Improvised capstan, with 
a % In cable 010 ft long, all 
anchored to dead men ahead, 
using snatch blocks around 
curve, wound up hv a horse 
to an 11-foot sweep 
The frame houses each 
weighed about 100 tons and 
the brick about 200 toils 
These houses were moved to 
their new location through a 
peat marsh but the work 
was accomplished with but 
alight damage 

Th« “Chemical” Sense 

T HE mechanism of the 
senses of smell and taste 
Is apt to be unduly neglected, 
probably on account or the 
fact that In civilised man 
these senses do not piny a 
large part In Intellectual 
processes. But they bring before us some interesting 
problems as to the nature of receptor organs In general 
It will be remembered that the object of such organs 
Is to excite a set of nerve fibers cm the incidence of 
•tube external agency of such a kind or intensity as to 
be unable to affect these nerve fibers directly This is 
done by tbe production of some powerfully stimulating 
agent in the specially developed and specialized receptoi 


mechanism at the terminations of those nerve fibers. 

It Is difficult to define satisfactorily the difference be¬ 
tween taste and smell If It be said that the former 
relates to substances in solution, whereas the latter re¬ 
lates to vapors, we urc met with the fact that even 
vapors must be dissolved in the waterv layer covering 
the olfactory cells Moreover, the presence In fishes of 
a mechanism which appears to be the saim as that of 



House placed on railway tracks, ready to be moved, and the sturdy cradle on which the houses were 

carried on narrow gage railroad tracks 

smell In air breathing organism* suggests tin nocsl of 
some otlar criterion \\ lien we eonu to attempt to cor 
relate either smell or UiHte With chemical com)Million 
we are met with m rlous difficulties 

The sense of luste Is slmwn to In< hide at least four 
dlsflnU senses—sour, saline bitter and sweet E\[>erl 
merits show that tin fish Is awun of the position of 
the HliutuluN turns to It and swallows tin* mint The 



Left* Underside of bridge, showing the floor beams Right* End view, showing massive portal bracing 


response is absent when the nerves to the taste-buds 
are cut 

•Tlien sengatlonH produced bv various chemical irri 
tents are to Ik distinguished from those of pain al 
though both are devoid of differentiated receptor organ* 
and are mediated h\ free nsrve endings The chtmhnl 
sense In said to be alMdbdted by a smaller dose of 
cocaine than is the sense of pain They have In com 



Handsome reinforced concrete arch bridge of 396 feet span, across the Sune at St Pierre 


mon, however, n high threshold value, as would bo ex 
pooled from the naiiire of the structures stimulated 
As the ohjoct of the sensibility 1 * mainly to avoid in 
Jury, too great n dellcacv would clearly lx' i disad¬ 
vantage* The olfacfon sense Is regarded ns the most 
primitive, that of taste *he most highly developed with 
the common chemical sense ns Intermediate in evolution 
—Abstract from “Nature \ for May l$ t 1923 


Longest Reinforced Concrete Bridge of Its 
Type in the World 

F ^BEN< H engineers have been strikingly successful In 
1 the design of longspun bridges. In which particular 
attention has been paid to the matter of artistic appear¬ 
ance In many instance* the\ have shown tswitive dar¬ 
ing b\ departing from conventional methods where the 
exigencies of the site or the above mentioned desire to 
secure beaut\ of appearance 
were controlling factors 
Every visitor lo Paris must 
have udmlrcd the Alexander 
Bridge with Its slight rise of 
onh 17',/ feet u« it spans 
the Seim, from bank to bank 
Anothtr beautiful bridge 
of long span was opened for 
tin service of the public by 
Presilient MIHerand on Orto 
Im_p 14th of last year Uke- 
\\ iae bridging the Seine This 
struclure Jm claimed to be tbe 
longest relnfort ed concrete 
bridge of its kind In exist 
tneo The length of the span 
is given as 390 feet und the 
highest point of the arches 
rises to 97^ feet above the rher The bridge provides 
a roiidwuv Niiflhlent for two lines of traffic with two 
sidewalks for pedestrians flanking the roadway 

The most striking feutur* of the bridge Is the two 
main 1h>w string girders of reinforced concrete the cross- 
n«*< lion of with!) Incieas/s gradually from th< crown to 
the nhulimnt 1 la girders are brand together only at 
two [mints one near each abutment This portal bracing 
serves (o maintain the urclies 
in tin lr true rc latlve position 
and prevent any distortion or 
ovi rtuming effee t due to lut 
cral wind pressure The floor 
svsitMn nlso luiH l>een so de¬ 
signed hn to assist in carry 
lug the wind loads and 
t ranwmHi Ing them to the 
abutments 

The floor of the bridge Is 
mi p|>orte<l by twenty jiulrs of 
verth a) suspenders which 
extend from the art he* to 
t w en t y transverse floor 
lieums One of our lllustra 
Hons shows very Hourly the 
construction of these floor 
beams each of which con¬ 
sists of a Warren truss ex 
fouling across the full width 
of the bridge and sufficiently beyond the balustrade to 
I* unit the verlhal MiisjKmUrs to take hold To protect 
thou from the weather the floor lieum* are encased In 
com rele and upon them are laid the longitudinal 
stringers and (ho concrete roadway surface 

The engineers cnUillations were verified with great 
iKUiraM In tin loading tents whhh were carries! out 
UI»on the completion of tlu bridge The provisions for 
stresses due to dead, live and 
w lnd loads and to < hanges of 
temperature were most care- 
full \ worked out and In 
spite of the severity of the 
tcHt loads, the com rete has 
Usm singularly free fmm 
erne ks or other disfigure¬ 
ment 

Unique Radio Museum 

A NEW kind of museum 
has been begun Eeallr 
Ing that the time will come 
when new generations will 
he Interested and curious to 
know what manner of uppa 
rntus wus used or rather 
“put up with In tin pres 
ont or early stages of the 
developmc nt of radio a ( In 
clnnatl mnnufactimr of ru 
dlo appnratus has placed In 
a small museum sdjnctnt to 
the broadcasting station \S I W several carlv tvpes of 
telephones, sucli ns the old ineclinnhal or vibratory 
diaphragm ‘ I Incan telephone used In 1ft4 r > and the 
crvslal receiver as first used lie fore the perfection of 
the v «< mini tube A arlotis forms of nppnrnHis oonnoe ted 
with radio whh h will prohahlv soon be* sui* rseded 
by lietler go to make up an exhibit which will be of 
treat Interest to tlu radio fan of the future 
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The Engine as a Brake 

What Happens When We Roll Down-Hill with Gears in Mesh and Ignition Off 

By Numerous Readers and the Editors 


IIRST among the objections advam od these channels of loss is wider than our remarks would 

F u^nlnst the use of the swltched-off engine Indicate From wlmt Is said by Mr Presbrey, Mr 
as a brake Is flit claim that the mullltr is V h Juki of Washington, Neb, and Dr G C Mtntner 

llktly to be blown out The explosion in of Newurk, N J u very complete discussion of the 

tht uiuflUr ufttr switching on the lgni udlabutlr action during the compression and expansion 
—J ^j on oil urs because the find hot exploded strokes could be given 
charge catches up with the last cold, um xploded tbarge, Theoretically an adiabatic process Is completely re- 
Igniting tin latter Hut the remedy Is ns simple us the viratble, and we get exactly as much work from a gas 

cause As the tar nears Um point whtrt the power by expanding U os was spent In compressing it 

will tie required the dutdi should le disengaged and Actually, the fad that the compression process heats 
held so for a second or two until after tht Ignition the gas renders a 100 per cent return Impossible, for 
Mwltdi has betn dom'd In this brltf Interval tht en there is no way to prevent the radiation and conduo- 
glni, now free slows rapidly under the returdlog force tkm of this heut The loss corresponds to loss of part 

Hint enables II lo ad as a brake, and when the first of the compression energy we can expand the gas 

( \ploded charge reaches tht mufTkr the cold charge ad Hb and we shall never be able to get this energy 

Uml preceded It l«n t there—It has readied the almos- tank In the case before us the debt is paid bv the 

phtre There will be no bntk tire, and no blow-out nuning < ur, some energy in absorbed and some hraklng 

mulHtr done on the compr< sslon-expanslon half of flit cvcle 

As evidence of the suftUhnev of tills practice it The exact amount of this loss—or In tlds instance 
works with the lllvver I Izzle 
has no trulv neutral position 
of her < Int cli wla r* ver the 
pedal stnnds If the high speed 
dot h not drug the low will 
The edltorlnl flivver has been 
braked in this fashion on him 
dreds of hills If not thou 
sandH und the niutfU r Is (he 
one part of the mlglnul car 
that rimulns On a car with 
u positive neutral position of 
tin dutdi, tlun one limy l>e 
uuupletelv Insured In this way 
against back Arc In the muffle r 

More serious is the matter of oil dilution In tin? gain since we are In the unusuul position where the 

absent« of an explosion and of a hot blind In the ex inort energy we lose the letter off we are—depends 

haust the Incoming mixture remains relatively cold u|H>n numeroUB factors The conduction coefficient of 
and fur less effw lively inrbnrttttd and in this state the t\Under walls the rapidity of water circulation and 

It cuts the oil film from the (V Under walls and from the rmilator efficiency the engine sjieed as measuring 

the pistons At the same time as the engine cools the time available fur distribution of the lost heat the 

<rapidly , see lielow) the ring »learuiK e becomes greuter Initial t< ni|>ei ature of the cylinder walls as Indicating 

All this means more gasoline In the ernnk-nnjo oil the amount of lieat wlilih they can absorb from the 

Most curs have on the dash u dev lo* for enriching or comprised gas—all Hum and other Items figure 

thinning lla* uirlmrifnr mixture while the tnglne Is Though we are sure that those who attribute the mnjor 

running When tills Is not supplied It usually ran and part of the braking to this effect are wrong the loss 


5 ELDOM have &>e had a more enthusiastic response to an invitation for 
general discussion than was manifest m the reactions to our editorials 
of February and March , 1923, on engine braking Never has the 
general level of comment been higher IVe had planned merely to have a 
correspondence page of these letters and of extracts from them, but they 
arc too good for treatment other than in a regular article This ha* been 
delayed by the fact that the automobihng member of the staff is the psychic 
member , n*ho has had all he could do and a little more , these fe n> months 
But , of last, here if is — THE EDITOR 


as the engine cools they get looser Compression energy 
leaks away through them and Is never regained Them 
too, the valve-spring resistance Is against the engine 
on opening ami with It on closing Failure of the 
springs to attain absolute elasticity measures the dlf 
ference between absorption of power In opening and 
return of power In cloMtng 

Still another feature of the cycle, which we must 
confess we had overlooked entirely, Is brought out by 
Mr S W Taylor of Allentown, Pa, Mr J E. Padgett 
of Indianapolis, and Mr V V Gunsolley of Minneapolis. 
The intake and exhaust valves are differently timed, 
making the compression range considerably greater 
than the firing range Quoting 

“The Intake valve closes for the compression stroke 
Hnywhere from 20 to 40 degrees past lower dead cen¬ 
ter, and the piston compresses the air until it reaches 
top (had center—a range of 160 to 140 degrees. Then 
the compressed gas reacts on the piston and helps 
force It down But this does not lost as long as the 
compression, for the exhaust valve opens anywhere 
front <15 to 46 decrees before bottom dead center The 
expansion stroke hns then a travel of only 115 to 180 
degrees’ If this were merely a matter of the time 
available for expansion, there would be faster emission 
of heat and a balance would lie struck But when the 
valve opens compression Is in part replaced by dis¬ 
charge The entire body of air never returns, in the 
cylinder, to its original volume or temperature It takes 
out the exhaust with It heat which It would have to 
give up lu the cylinder walls If it were to maintain 
on adiabatic balance 

Mr W K Wurd of Lvells, Va, makes another In 
I cresting point Intake and exhaust passages are of 
different contour, ihe resistance offered to air-flow by 
the Intake being much the greater The closed throttle 
brings the Intake resistance to Its maximum the open 
throttle does the same for the exhaust Tlmt Is to say, 
when we close the throttle, we maximise the thing that 
has the biggest maximum Mr Presbrcy s figures take 
added Interest here, Indicating that a very little opening 
of the throttle brenks up the Intense vacuum In the 
Intake and seriously affects the braking power 

Of all our original assumptions, that which caused 
our nadirs the most uneasiness was our Ignoring of 


should be added for prewntdnv rondlthms make It 
almost un essential With It the drl\( r with an eve 
for detuils coasts with u mlxtun that Is almost vntlnlv 
air preventing excessive oil dilution and savlug gas 
Mr F 0 Butler of (Ttvtlnnd, has tht one brand of 
|H»pulur carburetor that (1 <m s lint liermll dashtMuird 
adjustment lie has Installed a valvt whutbv he can 
udniit air Into tht Intake ulxive the (urlumlor either 
In limited quantities through a needle valvt for lean 
running or In sutli large amounts hh completely to cut 
off the function of the enrburetor ’ He opens this valve 
wide wlun (oastlng with (he engine as a brake He 
thus gets a maximum of freedom from oil dilution and 
of gasoline economy uml im blent nth Is relieved of 
the necessity of tombing Ignition or elute h 

Mr Butler remurks that when la opt ns tills valve 
whlh coasting, he can feel the car jump forward as 
though relieved of h loud ‘This Is slight he says 
* but none the less evident Any driver who will open 
the throttle suddtnly while (ousting will be able to 
duplicate this verification of our statement that the 
dosed throttle gives the maximum braking power 
Numerical valuation of the advantage comes from Mr 
Otis Presbrey a Brooklyn engineer Tests made under 
Ids direction with two familiar automobile engines, n 
four and a six, yield the results summarized In the 
nttuohed table Both engines were driven through a 
d>numomoti r, the four at 810 revolutions per minute 
corresponding to u high gear car speed of 1976 miles 
l>er hour, 1 la six at 820 revolutions or 10 70 miles 
few of our rernh rs proved themselves sufficiently poor 
observers or poor reason*rs to disagree with our bald 
statement of fait But numbers of them disagreed 
more or less fundamentally with our analysis of the 
uiuses We said Ivory Iota of energy spent In the 
compression is r< tumi cl, during the dead stroke bv 
the pressure of the expanding air against the moving 
piston ’ Though we immediately mode It char that 
this statenunt referred to the Ideal case that never 
occurs and that in any actual engine there wns dlwdpn 
tlon of the compression energy In various directions 
several of our readers are quite certain that one of 


In this direction Is certainly Inigtr than a hasty first the running frbtlnu of rear axle, transmission bear- 

glamc would IndUale Evidence of this Ik Keen In the lngx, «tc Numerous n aders Insist thut this friction 

extreme rapidity with which coasting cools the engine accounts for most of the braking power This we can 

Several correspondents make this iKdnt, hut only Mr not admit Mr J K Melkle of Oastlo Rock, Wash., 

W A (larratt of Covington, Ky , brings out the utility Mr W K. Kelley of Brooklyn, Mr J B U Mont of 

of the coasting procedure In cooling the engine after a Manhattan Kan, Mr Gunsolley and Mr Padgett all 

long climb In our own experleme this Is one of the discuss this phase of the situation Interestingly Mr 

major advantages of compression roasting A cooling Padgett dtes the Bureau of Standards experiments, 

described on page 82 of our 
February Issue Here we learn 
that to pull a certain car In 
neutral required a tractive ef 
fort of 70 pounds, while to 
uttaln the same speed In high 
and low gears required, re¬ 
spectively, 110 and 220 pounds 
But the Bureau here made no 
effort to separate the running 
friction from the absorption 
of power by the engine vyOo 
We do not know Just how this 
separation might be made, 
hut the anecdote we are about 
System that will keep the engine temperature down to set down will Indicate Its general result 
below 200 degrees Fahrenheit when the engine Is firing. Our car bad beea overhauled by a mechanic who suf- 
wlll obviously cut ityfar telow that point In the absence fered an obsession about getting everything extremely 
of combustion heut Sd Intense Is this cooling effect tight It 1* his custom to moke bearings and pistons 

thut after a long coast, we ilwnjs have to enrich the so tight that, before the car can be run under Its own 

mixture temporarily In order to insure that our engine power or before tbe engine can even be started, the car 
fire regularly When we reach tho top of a hill with must be towed for some miles with the engine In gear 

the engine boiling, we And that we can cool it more With our car, the first attempt to do this failed signally, 

expeditiously by slipping down the other side with the the “towed" car was merely dragged along tb© ground 

dead engine In gear than by standing at the summit without rotation of the wheel*. The spark plugs were 

walllnj, for Nature to take her course therefore removed, and the Intake and exhaust maul* 

There are other channels through which the com folds taken off With compression and pumping stresses 
presslon energy may Ik dissipated Mr TnkI points out thus eliminated, the towed car ceased sliding and 

that there Is a thermal effect on the intake-exhaust half started to roll without further difficulty It would ap- 

of the cycle If we brake with closed throttle The in- pear from this that, even with bearings absurdly tight, 

take stroke then rarefies and cools tbe entering air, the absorption of power in the operation of the engine 

and renders It capable of absorbing more heat from cycle la greater than the loss through running friction, 

the cylinder walls than It otherwise could and that it Is really the en gine gad not the hAsrjpgf 

Again, piston rings are never absolutely tight, and that acts as a brake. 


How the Engine Develops Braking Power 

Retarding force of engine on car 

Throttle position 

Four 

St* 

Closed 

84 5 foot-pounds 

130 9 foot-pounds 

One-eighth open . 

72 1 

110 0 

One-quarter open 

68 6 « 

99 0 “ 

One half open 

616 11 

96 4 41 

Three-quarters open 

61 6 « 

98 0 

Wide open 

61 1 11 

98 0 44 
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Uncommon Views of Common Insects 



The tongue of the butterfly, magnified The foot of the spider, magnified 50 Tongue of bumble bee, The tongue of the common house fly, 

23 diameters diameters magnified 100 diameters magnified 40 diameters 



Interesting portrait of the sheep tick, magnified 
8 diameters 


fpnnSfi oxri Hint phoioinn.ro 
* gruphs wf re mink by Miss Mary 
Aliard Booth of Springfn id Mas* 
whose work in thiN fi< Id Iiiib won 
for In r world w Ido recognition Afias 
Booth has prtpitnd a eolhction of 
plKitniniLrogrtipliM of parasitis for 
Ihr Unn «u of J'ntomology of the 
l S Depurtrmnt of Agrn ultnro 
The essential apparatus for photo 
micrography cousinIs of a micro 
«oop< with n hrm basr placid in u 
horizontal jiOHitmn lenses and a 
camera 1 Iro lower powi r bnsia 
are always known as dry basis 
The higher power luises are <1il»H\ 
what arc known as ilium rsion 
hums that in to say hetwnn llie 
apts linen and front lens of tin ob 
jet the an Jmmmmui flui 1 somi 
times wati r bat usually tedtir wood 
oil is used Tin. object of this »m 
mersion fluid is to enablo a wnhr 
beam of light to be utilised b\ tin 
nbjoUi\o 



Our old fnend, the “Cootie,” magnified 25 diameters His Latin name Is 
Pedkulus Vestim^nti 



Side view of human flea, male, magnified The foot of the caterpillar, magnified 33 Bubonic plague flea of rat, magnified 33 

2fl diameters diametera diameters 
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Laying the Ghost 

The Present Status of Our Potash Indus 


of a War-Time Trouble 

try, and the Outlook for Ultimate Independence 


By Guy 


E MucheU 



IHj l lilted States 
GmJoghul "Mir 

\ij hits an K 

noumed the _ _ v rfo 

dln< overy of 
jMiiiiHh In the 
\\« hi which il in believed 1 
tuny develop into u tint! that 
1 m umipnrnblt to, imhv even 

be larger than the hug* 

^tuHsfurt dt|H>NltN of Her 

nmn\ (f so Its \uJu» will Oil-well drilling in t 

lie ahnoNt lieumd < ah ulatlon 
It is liurdlv niLossarj to 

mention the lnqM>rtnnct and value of potash The 
problem of getting cheap jMitnflh is one thnt will alTect 
the iiocket Ixioh of every [arson in Die Unltul States 
Potash like phosphorus and nitrogen, Is un< of our 
vital no(h \o plant tan grow' witliout It Unless 
tlieie is jMirnsh in the soil we cannot produce u loaf of 
lilt ad or a jHMind id ineut a vegetable or a fruit Ami 
tin imillnhte Niippty nt the present tlnu Is very hard to 
get—(Jernmnv controls It We huve again become pruc*- 
lluilh deiHndetit on Gu ninny for our mipplv of potash 
walls In Die Initcd Stubs I*aHt year our production 
of \nit iIt an iK>ttisb was oulv 11 714 tons (K,oj When 
the Geimnu exportations were cut off bv Dit war Die 
Initcd Smies was drivui to extremes to pnaiucf suf 
lit lHU ]H>tasli for our minimum rcqulri incuts iitit in 
spite of veiv MleliuuilS (fTorts comparative!! little w ns 
an oinpllslnsl Sonu potash was produced ft mu saline 
lakes in the Middle West and In Puith Valley, tall 
fomhi at a cum to mamifm tun sevtrul times that of 
the Gu man ihMiiMi and dmlng tlu [srlod of the e\ 

< Itision <*f tin < t iiuan jtotush honk |H>t»Nh was also tx 
trnrtid fiom western nlunlU lock dciHisits Attempts 
w( r< als<i ninth lot xtruct loinmici t lal [N*tash from kt l[i 
Die liugt mi wied of the Pm lilt Coast ami (Ids Is even 
now Ining done to some extent but Is onlv possible on 
account of tlu valuable h\ products It seems strange 
that whlIt tlie huge deposits of jsitush salts of Ger¬ 
main and ANmo-Piirulne arc the onlv known large 
dc|ioslN in the woild potash Ih nevertheless one of Die 
most abundant mini nils It Is found in whole mountain 
ranges of tmk here in the United States us well as In 
other countries ro<ks which are known as isdash 
iloll —containing relatively lurgt [Krcentagcs of lids 
mine rut I in trouble is that Nature lias locked the 
[Hdash up so Dglitlv in th<"ne nicks Hint no method ha« 
jet hesn diviloped which will release It evcopt at a 
prohibitive cost Scores of processes liavc been evolved 
on ue count of Dm tremendous demand for potash and 
many of them patented, but no process has vet been 
dtvcloissl oil a mmunnlul scale wlilch will unjwlnre 
m ar supply the demand 

Potash Is also obtalnalile In limited quantities kh a 
hv piodmt In Die ummifaeture of cennnt and otiier 
produits hut all of these sources of American potash 
are either very llmltc*d or tin* cost of extraction too 
high to enable them to eoinieele witli the great German 
deposits If we are to compete with these foreign 
de|M>slts we must either develop a chemical process for 

cheaply extracting the pot- _ _ 

ash from the unlimited sup 
pl\ of potash r!< li nicks or 
we must discover and cle 
velop some great natural 
supply of |Hitash salts like 
the German dc|M»sils Tho i 

ilnmhal method will doubt 
less U rciDt/cd some dnv hut 
Die dlscoM ry of nntural pot 
ash ilt |h mlf h siiins to Is* the 
most promising at tills time. 

Hit 1 nlte d "states f eologlcnl 
Suivcy has hc*en engaged for 
a iiumiIm r of jenrs In ex- Arm of the great Car 
ploratory \york mostly In the 

West slum geologists have lvelieved that there must he 
somewhere grent natural deposits of potash salts, but 
tlu rldh ulouslv small amount of the appropriation* 
ayalliilile has j»crniltt*d of government test drilling onl\ 
lor* und there and of more recent VLnrx, olworviDlnns 
of private di tiling ujh rations carried on prlmarllv for 
<dl T lu se latter have however convinced the geolo 
gists that there exists In Texas a great deposit of P°t- 
ash salts Oil being Du objective of all these drilling 


Oil-well drilling in the Texas potash country—Reagan Co H where observations and anal/aee by 
Government geologists show underlying potash beds 

mlue of potash The operations and not potash salts, the records kept by the Means well In Loving 
i Is one thnt will alTect oil men huve been of limited value The evidence gath to a depth of over 5000 
i In Dm United States ered by the Geological Xurvej however, stronglj Indl United States Geologic 
itrogen, Is urn of our cutes thnt we have In West Texas, and probably in five feet of material di 

>w without It Unless Southeastern New Mexico, beds of [totash salts within the way from a trace 

innot produce a loaf of 1200 feet of the surface a depth workable by mining cent (K,0) A numb© 

etablo or a fruit And shufts, and extending Ihrongh large areas Some of were encountered by tl 

‘nt time Is very hard to Die drillings Hlmw r large percentages of potash and It is 1245 level the potash c 

iuve again become prui<- prettj certain Die geologists state thHt in this region the 1245-1250 level it w 

ir our Niipply of potash the nation [(osHcwncd enormous rose rves of potash This 1255 level, 4 per cent ai 



Mineral sample from the new Texan potash field# 
with potash content of 12 5 per cent 

region Is part of the great ]tid Beds region of the 
Southwest!m United States where we have a series of 
sandstone, shales, limestones, etc which through an 
interval of 1000 feet more or less cHrrv beds of salt 
estimated by the Geological Survey to contuln 30,000 
billion terns of rock salt It Is the greatest known salt 
Held in the world The rock strata ore similar In com¬ 
position to those carrying the vast potash deposits of 
Germany und they were formed at tho game period of 
tlie earth’s history, Hnd under largely Himflar conditions, 
and it hna boon generally assumed that potash If pres¬ 
ent would l>e found In this region of the greatest salt 
deposition In the West Potash suits Iihvp been dis¬ 
covered in these salt areas, but as stated the explora 
lory drillings were for oil and not potash, and the drill- 





' ■- ■■ ■ ■'•.- 4 ; ■ - - 


Arm of the great Cardona salt lake. Crane Co^ Texas, which lies ta the newly discovered potash art* 

ved thnt there must be Ings have been so mixed up that the [votash beds have public habitually optti 

ts of potash salts, but not been clearly defined. But It is n fact that potash simply voicing the opln 

of the appropriations bus l>een found here there and vender, over an enor- headed men of the com 

iment test drilling onl\ moms area—about 275 miles long by 125 miles wide To farm fertility Is the ■» 

ent VLars, olwcrviDlons definltelj determine where the potash deposits are of the United Xtstes 01 

Lrrhsl on prlmarllv for located will recpilre the sinking of core driven wells, are trifling and ephem< 

r conyinnd the geolo an exjjensive operation, but one whlrh when successful —thnt compared with 
a great deposit °f V° tm he rewurdod with one of the moat Important neces- of the continued fertll 
ve of all these drilling titles In both times of pence and war (Oont (wi 


Kalnite Is one of thsr^at 
ural potash salts of tbs Ger¬ 
man Stassfurt deposits 

H which Is largely Imported 
Info the UrttM&fltates In a 
somewhat Uupxtte stats and 
sold direct to tbs farmers it 
contains iq such oonuggrcial 
form about tH per ettt pot 
ash (K#0)' and seltr^for 

- ‘ about $15 6r $10 a tom The 

ions and analyses ny most prombdng and stgnifl 
cant of the Texas potuh to 
vestigationi comet frelive 
Means well In Loving County which has been dMfled 
to a depth of over 5000 feet, andjrnalyses made by the 
United States Geologkal Survey for potash of etery 
five feet of material drilled These analyses show all 
the way from a trace of potash to more than 11 per 
cent (K,0) A number of relatively rich potash beds 
were encountered by the drill From the 1240 to the 
1245 level the potash content was 641 per cent f from 
the 1245-1250 level it was 897 per cent, from the 1250' 
1255 level, 4 per cent and 1255-1260 level, 3222 per cent 
Here i« an average of 4% per cent of pure potash In 
20 feet In the 17T5-40 level the analysis shown 4.82 
per cent Die 1740-1745 level, 9 per cent, and the 1745- 
17 r >0 kvcl 7 92 per cent, while the 000-095 level analysed 
11 21 jar cent 7he potash Is In the form of a hard 
salt known as poljhalite which has about the potash 
value of kalnite. Absolutely pure polyhallte contains 
15 8 per cent potnHh (K f O) ho that this 5-foot bed 
contains comjiarntlvely llttlo impurities. It is water 
soluble and requires no treatment other than crushing 
or grinding to be used as a direct fertiliser It remains, 
of course, to l>e determined how far these beds extend 
and this ch» only be realised by further drilling but 
geologists are of the opinion that the drill will show 
the beds to he persistent and that It will be strange 
Indeed if thicker beds are not discovered Considering 
this 11 21 per cent analysis, which is the most favorable 
yet determined, let us see what we have The specific 
grnvltj of polj halite Is 2 07, so that « five-foot bed 
would jleld 17,690 tons of potush salts containing 11 21 
per cent (K,0) to each acre Whnt the cost of mining 
would be Is not here considered but at current market 
prices to the farmer we have a potential value per acre 
of [verbaim $258,000 In short, commercial potash salts 
have been discovered in the United States. 

Potash as we all know Is a prime farm necessity As 
our fanning soils become poor, we must stimulate them 
with fertiliser—the three Important constituents of 
which are potash, phosphate and nitrogen The more 
widespread and effective fertilisation of the soils the 
United stntes is not merely on agricultural require¬ 
ment , it Is a national necessity upon which depend the 
commercial welfare and prosperity of the country In 
the near future Our national financial Independence 
cannot be^sustulned Indefinitely by the use and export 
of the products of even the greatest mines in the world 
We must continue, as in the past, a grent agricultural 
nation, and expbrt products which can be replaced 
The replenishment of worn 
out soils is one of the verv 
biggest things before this 
country today and well rec¬ 
ognised as such Americans 
are very fond of saying and 
hearing that their enormous 
production of com, hav, 
fruits, vegetables and live 
stock Is the backbone of the 
United States i but the wear 
tog out of American soils 
constitutes a menace to thU 
nation, the disastrous and 
discovered petmsli area # fur /caching MgxUficance of 
which is Uttto realised by a 
public habitually optimist^ complacent It Is 
simply voicing the opinions of feme of toe most level 
headed men of ths country to say that this question of 
farm fertility Is the most important «cona$||c problem 
of the United States and that beside It onr war debts 
nre trifling and ephemeral This is a strong statement 
—thnt compared with the Importance of this problem 
of the continued fertility of our farming lands# our 
(Contiswt on pap* Pit) 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



Rwenroir and siphon of the home 
soda-water fountain 


A Soda-Water Plant in the Home 

S OME jears ago an Inventor Intro¬ 
duced « siphon which charged Itself 
from liquid carbonic acid gas contained 
In capsule* Imltt to withstand the cnor 
mous pressure Such siphons are now 
being sold once more The dev he we 
show, however. Is different In that the 
liquified gas Is contained in u metal tank 
or bottle so that the siphon cun he easily 
charged The bottle has a real “valve¬ 
in head" and there U a .gage and u re¬ 
lease valve on the tubing To charge 
It Is only necessary to fill the siphon 
which will hold 44 fluid ounces with 
water preferablv distilled 'flie lades In 
the safety casing show the height of the 
watqr to be carbonated The cap Hhowm 
In tlie foreground Is unscrewed from the 
charging tube In the siphon head the 
flexible tube Is attached with the aid of 
a screw nipple and the gas is allow* d 
to flow from the bottle at a pressure of 
100 pounds until the siphon Is charged 
An automatic blow niff valve reWmses the 
gas when carbonatbm Is completed. 


A Cake-Shell Pan 

T HE cake baking pan, which we Illus¬ 
trate, U made of one solid piece of 
aluminum, as It has been found thut this 
metal brings a more even heat to the 
dotigh or batter than onv other This 
pan li adapted to form n cake shell for 
fresh or canned fruits, gelatine, custhrds 
whipped cream, marshmallow whip, 
meringue, etc Anv redpe for coke may 
be used and the result Is an attractive 
shell, which will do awuv with extra 
saucers for the fruit The appearance 
of the dish Is most attractive Tliere 
are two sines, one as shown, and lndi 
victual cakes of a smaller also for single 
service such as fruit tarts 



F«r baking cake shells to receive 
frnit flilhtgs 


Wrenches of Chrome Vanadium 
Steel 

T HROUGH the WHO of chrome Min id 
lum steel, n forg* and (mil worl s of 
Allentown Pu bus lieen successful in 
developing wrenches that nr* thlmur 
lunger and stronger than tlx usual <ur 
lion steel wrenches of t[ie sum* opnlng 
The use of this allo\ stei I allows n Jm**- 
ment of design, both In slmi>e and t ith k 
ness of head The thin pear simp* d 
hetid, made possible bv the use of tiling 
steed makes this lint of w renc Im s light* i 
1h 11* r balanced and more serviced)!* In 
conllned pi ares combined with mihr* ik 
able strength These chrmn* vanadium 
steel wrenches an avullahh In s*is of 
assorted sl/es to fit a whh rang* of 
U X Standard nuts S A 1 nuts md 
hexagonal cap strews 
The same works haw Introduces! 
chrome vanadium tappet wi* m lies—-lung 
thin wren*lies which allow theimclanh 
to work clear of the motor wlan it Is 
hot—the onlv time for adjusting—while 
the angle of the heads allows him to 
reach Inaccessible positions As nu st 
ciirN require tliree w renches to nmk< 
complete tappet adjustment tlase 
wrenches art designed so that two c in 
be work* d with one hand while the thlid 
Is used In tin other hand This is « 
<ompllsli*d l>y huvlng two openings both 
the same sire hut nt different angles on 
each wrcneli One opcnliu Is straight 
while the other 1 h set at 1J . 1 ^ cltgrees 

The Tubular Ruling Pen 

M OST steel lettering pns hive In Iw 1 
selected for stiffness of nib to suit 
the particular user loo mm h Ink on 
the pen cnuscs blots und p>or int* rs*s_ 



The latest drawing pen, and the way 
to use it 


tlons A tendency to bear too liuivllv 
Spreads It and makes vertical stroke s 
wider than horizontal oms The gr*nl 
Hire no*M*ssnr\ In these tonne*tlons H 
|h claimed Is obv lull'd with the us* of 
n new tubular pn which Is supplied In 
connection with a goose-notk mends r 
which enables it to b< used with an* 
ordinary pen holder Thing tubular 
lines of uniform strength ure Insured 
no matter what the direction of the 
atroke or the pressure h* hind It Ink Is 
placed, by means of a dmpivor In tin 
little cup on the shank of the pin the 
rnemher projecting above this reservoir 
Ik a cleaner It Is carried In this position 
for use ns n primer, a function whhh 
It performs through its very slight pi*, 
jectlon beyond the nose of the pn s ° 
that It w rapes on the paper and vibruies 
in «ueh manner as to agitate the Ink 
Any mark It makes obviously. Is in in* 
path of the pen Itself and Is swallowed 
up In the line which the latter draws 


One of the major advantages claimed for 
the uppaiutus Is that it is us*d with a 
stroke practically the same as that of 
ordinary iienumnshlp 

The Vext-Pocket Seal 

S OMhTlIlV. dofldedlv Uevcr In seal 
pulses Is off* ml —not li ing, less thun 
a ]mk ket H*nl As our pletiiu shows it 
looks vtr\ inu<ti Ilk* in onlliwrv watch 
case tlx plans on tin inside ordinarily 
*ms upied b\ Ih* dial and th< swoet 
heart s photoginpli lsdng till* * I b\ the 
two fai'ts of tlx press The illusion Is 
heightened hv tla liandl* which Is In 
the design of a watch stem so that 
when closed and put uwuv on* 1ms In 
ones jnm k* t to at) *\t*rnal Intents a 
watch In us* th* pap r to h* slumped 
Is placed Isdweoji the two faces whhh 
art closed down upon It und one then 
delivers as much of a kno* k out pun* h 
with the closed fist as may Ik* necessary 
to transfer th* impression 



Knife and latch key in one, for small 
pockets 

A “Tuxedo” Knife 


M ENS dress dollies an thin and a 
him* h of kevs Is apt to make an 
ttglv looking bulge After ih* dinner or 
puriy Is over on* must go horn* and the 
hitch ke> must th* r* fore Is tarried An 
Inventor * on* * lu d th* ld*n of lntrodu* 
ing a k( v Into the * nd of a knife whhh 
Is often earths! at the end of a walrh 
or kev clinln Natnralh *\*r\ pin or 
\ule )*wk as thev an usually called 
Is different, so a blank Is furnished and 
not ft kev but with the little kev dupll 
eating machines It Is possible to cut In 
the propr nnhlms In a minute If It Is 
not convenient to do this the knife and 
ft key may lie sent to th* nmnufaotm* r 
who will make a ke> out of tin blank 
Hnd return to owner It will he noticed 
that the pattern on the knlf* frame Is 
carried on tin handle of th* kev whhh 
forms a part of th* fruim when tin k*j 
Is thrust home 

A New Electric Siren 

T HF little elrntrU stun Is onlv a few 
Inches high lair Is inth In size onlv 
for the screech of tin little red head Is 
terrible Ibis Is suppiMd to be an 
“indoor* size but 11 would answer for a 
small town jterfeetlv w*!l A steam or 
air siren Is all right win re pr< ssur* is 
obtainable dav or niglit but this Is often 
difficult, while ole* trh Itv Is alwavs avail 
able The small si/* whhh wt illus¬ 
trate Is onlv 10 In* is*^ ldgh and N 
actuated hv a on* twelfth Imrsepivver 
motor The relatively Inrp rotor is sur 
rounded with u wir* w ovu to keep out 
bird* and shst and Is equlp[icd with n 
slmet tmlnl roof whirl) also serves as a 
sounding horn and distributes the warn 
Ing In all dire* 1 lors Ah a burglar alarm 
for Irnnks It P particular!* useful as It 
mav be sounded from «nv pdnt This 
siren bus several elder broth* r* which 
are all right for outdoor use and render 
fire signalling easy 



A seal press that ib burlt in the pat¬ 
tern of a watch 


Machine for Testing Gears 

A <il* \R tester has recently been de¬ 
velop*! and plactd on the market 
'll)* Instrmmnt W primarily Intend* *1 for 
gr*)itn*l gears but (an Is used equnllv 
well on *m gears for developing check 
Ing and *h irtIng Involute curves and 
tiMing I noth spacing 
1 he mu* him consists of u base with a 
longitudinal slid* upon w Id* h n truns 
vers* slide Is mounted Until slides ar* 
moved hv screws with hand wheels and 
mhroimhr loads A slot ts machined 


at on* *nd of ilu bnsc, in which u stud 
for mounting the geir to l>e tested Is 
clamp(1 On the transverse slide an 
mount**1 tla (‘ontmt ling* r or tus dh and 
an imlh dor hv whhh th* readings are 
taken 

1 *>r testln* tin Involut* curve of a 
tooth on a spin g* ir an adapter with a 
h jsh <ir<le disk and steel taps ()0oT» 
Inch ttill k at* uschI Tin Indhator nun 
Is set to mid direct or to multiply th* 
leadings hv four Tt Is evident that as 
the transverse slid* is mn\*»d the con 
ta< t ting* i will ino* a line Involute 
relative to the g* ar, slm-e the tapes 
cause the slid* to move a distance equal 
to 11 io p rlpli* ral motion of the has* 
*Ir*h disk To t ik* readings the traUH 
vers* slid* Is set at /< ro and the con 
tact finger Is K*t at rigid angles tn the 
slide hv means of a gage The gear Ih 
tlum set on the stud with th* Indie ttor 
reading zero nml if the Indicator re¬ 
mains at r\ ro as th* transverse slide Is 
moved the tooth curve Is shown to lee 
a hue Involut* Any deviation from 
tiie true involute Is shown on the Indl 
rotor and may In charted To assist In 
gathering data for charting the curve 
u plunger automatic ally rc turds the 
handwheel every 0010 inch The charted 
curve for a true Involute will be n 
straight line 

Tooth spacing Is checked by using a 



Electric siren that works from any 
light socket 
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Electrically heated soldering iron for small work 


fixed contact finder elHiii[>od to the slide, 
In connection with tlu Indicating device 
Tiwdh to tooth spacing or PO-degree 
sputlng may he choked When It is 
d* sired to maintain n master curve or 
duplhnle an established form the long! 
ludlnal slide 1 r used first plotting thi 
master and then clicking th* other 
curves with the chart Hv making sih^ 
clnl adapters spiral be\< 1 and other 
gears may be tested for spacing and 
contour Tbe normal capacity of the 
Instrument Is from on* half to eight 
Inches, spur, helhal and b*v* 1 gears, and 
the maximum Is up to 12 in* h spur gears 

A Portable Hot-Water System 

E VKHY mall these dn\s brings us 
pictures of devices h* Ing marketed 
in Germant for making on* shovelful of 
coul do the work of two Among I he 
latest group of these interest attaches 
to the portal)!* hot water heater whhli 
we Illustrate This as fai us we can 
make out in tin tilwtnce of adequate de- 
tulls from our correspond* nt is con 
netted on to the Imam water system 
presumably b\ running a host* mnnec- 
tlon to h fain el When the fire hums 
the water eirculates, In the familiar 
thermo-slplmn fashion inside the evlin 
der until the valve to Hie bath tub spout 
or that to the shower connection Is 
oj»entd It is Just like th( familiar 
kitchen boiler of the American home, 
suve that It can be taken to nnv room— 



Hot water without hot-water pipe* 


and, In the nl**enoe of hot water pipes 
In tlie plumbing must be taken to any 
room In wide h 11 is to be used 

Make Your Own Pie Charts 

I you want to show where a dollar 
goes or where your receipts come 
from a divided circle or “pie chart" Is 
generally used kormerlv, we had to 
draw a circle Hnd then divide it roughly 



Rapid and accurate gear testing 


into degrees and calculate the per¬ 
centages draw radii and then color the 
scgimnts Then along came the graphic 
stationer (who * an sell two or three 
hundred different kinds of rulings, bar 
charts circles mups ttr) wltli a hand 
some circle divided into pcrcontuges and 
only waiting for the rudll and tbe color 
Now we have one more improvement 
by which for the small sum of thirty five 
ants, von cun make a colored pie chart 
In nn Inslant The charts ure4t4 Inches 
in diameter and consist of seven disks 
divided into one hundred parts, with 
graduations on the outer edge There Is 
one cut from the center to the periphery 
which allows u disk of another color to 
lie Inserts this operation can be re¬ 
peated until the seven disks have been 
utilized It Is seldom that there Is 
necesHltv for dividing the drtle into 
more than seven segments and the per 
centuge of each can be determined tn an 
InHtunt It Is a retd time saver and 
will prove useful In nnv office 

The Motor-Bike Fire Engine 

D FCIDEDLY surprising must be the 
verdict of one who sees for the first 
time what a complete fire fighting 
equipment it tins been possible to mount 
on a motorcycle as Illustrated herewith 
There Is carried a side car In which the 
chemical equipment and tools are 
pucked, and on tbe forward purt of the 
body a rugged iron cage for the stowing 
of 150 feet of hose SuNjjended on the 
sides of this cage are four carbon 
tetruchlorlde fire-guns for combating 
gasoline fires, and others of the sort 
On the rear of the side car are carried 
two larger extinguisher* of standard 
chemical types. Inside the car there Is 
a reducer valve for connection between 
the regular 2% Inch hvdrunt and the 
^4 Inch hose carried There are in addi¬ 
tion numerous fire-fighting tools of the 
usual sorts nil this comprising part of 
the equipment supplied by the maker 


The Soldering Iron for Snail John 

S MALL soldering, like any other small 
work, demands the use of a quality 
instrument, and not a large cumbersome 
tool adapted for entirely different work 
We illustrate an Iron designed to meet 
this need Constructed entirely of metal 
It Is fitted wit It a German silver tip 
Insuring minimum oxidation conse¬ 
quently Infrequent renewal, leaving a 
clean, smooth surface at all times. Heat¬ 
ing Is by electricity The heating ele¬ 
ment Is < (imposed of the highest quality 
nickel chromium The cord Is protected, 
where It enters the handle, with a light 
metallic spring coll, which prevents 
fraying or other wear at this vital point 
In operation, Uie hand Is comfortably 
near the wddulng point, enabling one to 

work speedily, economically and visibly 
—whUh Ik not the case when using a big 
tool aa n makeshift The iron accord 
Ing to the maker operates on any volt 
age nntl cither alternating or direct cur- 
rent, and may be used with the standard 
screw socket or the base plug 

Transparent Metals 

I T 1ms long been known that thin 
sheets of gold Hnd silver, mounted on 
glass, may be made transparent by heat, 
but it is only within recent years thut 
serious study Ims l*>en given to the con 
dltions under which such transparency 
may l»e obtained 

It Is suid that n sheet of gold one 
three-hundred thousandth of an Inch 
thick becomes transparent when heated 
to 550 degrees centigrade The trans¬ 
parent v is ascribed to the gold aggregut 
ing and allowing white light to pass 
through the Interstices 
With silver on* hundred and twenty 
thousandths of an huh thick no trans¬ 
parency Is produced so long ns the nt 
mosphere N a “redmlng" one, such as 
hydrogen or coal gas Hut in the air the 



Pie-plate statistical charts arc turned 
out by this device while you wait 


transparency begins at 240 degrees and 
is remarkably complete at 800 degrees, 
Copjfer one seventy-five-thousandth of 
an Inch thick does not become transpar¬ 
ent in u reducing atmosphere, but In 
air It Is transparent between about 200 
degrees and 400 degrees. 



Something different in bouse brooms 


Steel Wire Brooms 

A STEEL wire broom Is nn efficient Are 
fighter and may he used for sweep¬ 
ing or spunking It la not at all affected 
even by severe heat The fillers, which 
are removable, will not spread fire, but 
will extinguish It For brush and rub¬ 
bish, It is also extremely useful and la 
employed In many fire departments for 
this purpose If any of the fillers be 
cm ug worn or Injured, they are easily 
replaced The use of these brooms Is, 
of course, not confined to fire work and 
they give excellent satisfaction In the 
garden or the plant 

Coloring Oranges With Oil Fumes 

A N orange mav be Inwardly ripe when 
outwurdlv green and If allow f ed to 
yellow on the trees the marketing may 
be delaycd four to six weeks and conse¬ 
quently a less favorable price may be 
obtained 

This green condition gives the Satsuma 
orange grower more concern than others. 
SalftumuH are raised In upper Florida, 
lower Alabama and lower Mississippi 
Normally they are gathered about Octo¬ 
ber 15th, hut tliey can be harvested 
earlier when artificial processes of color¬ 
ing are used to get away from the per 
slstent greenness of skin. 

The United States Department of 
Agriculture has worked out a process for 
coloring oranges without harming tbe 
fruit The process consists of enclosing 
tlie oranges In tight room# and subject¬ 
ing them to fumes of kerosene stoves or 
to gasoline engine exhaust The fumes 
given off destroy the green chlorophyll 
so that the yellow of the orange shows 
up. It requires about four days to bring 
out the yellow of the oranges by this 
process This Is better Gian waiting 
four to six week# for the fruit to ripen 
on the trees, running the risk of frost or 
storm damage and facing the probability 
of a lower market when the oranges ore 
ultimately harvested 



Adapting the motorcycle to Are department service 
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Chawii Mupcnahm without an axle 

Unique Chaeeis Suspension 

T HE axle Is entirely Inciting tn the 
new models of a well-known French 
motor car, and in its place is mibati 
tuted a long transverse spring forming 
the lower member of a sort of truss, and 
a peculiar tubular piece for the upper 
member This unique construction Is 
employed both in the front uml on the 
rear of the cnr, and it is stated that it 
has proved Itself a remarkable success 
In service over rough roads 
The outer ends of the springs are at¬ 
tached by means of clips to the lower 
bearings of the steering pins To the 
center of the spring Is attached the 
upper central member At the forward 
end of the car this is a tuhulnr, obtuse-V 
construction whose outer ends are 
shaped like mallets lying on their sides 
The heads sjf these "mullets* are eon 
cuve, and contain shock absorbers which 
may readily be adjusted The tie rods 
are connected bv a universally Jointed 
member to a transverse sliding member 
connected directly to the steering gear 
At the reur of the cnr the transverse 
leuf spring Is bolted to the underside 
of the differential casing The upptr 
side of the differential casing is lwdted 
to a tubular member whidi connects the 
sills of the chuNsIs HUd extends pnst 
their rear ends far enough to take the 
sumo type of shock alworbtr and links 
used (»n the front of the cm 


An All-Embracing Micrometer 

F Ob It INCH micrometers are quite 
coinmonplme, but four-foot ones ure 
not The one illustrated on this page 
U one of the latter class and had to be 
built up us a H|H*dul order Tills nil 
crometer weighs 32 pounds and a »i>eclul 
pattern was required for custlng the 
frame The weight of tills delhato In 
strument is mo great that If it were used 
under ordinary circumstances the dis¬ 
tortion element introduced would be¬ 
come a serious error Therefore It is 



Specially oon strutted micrometer 
with vpan of four feet 


suspended from a special holding de¬ 
vice w'hleh will also obviate errors caused 
by exjwnsion due to the heut of the 
user’s hands The measuring spindle, 
barrel and thimble urc standard parts 
from small siswnl micrometers, but the tn 
strument itself which was made In i 
Providence, It I, manufacturer, Is quit* 
unique in its span 

A Vacuum-Held Glare Shield 

M OST simple uml priKtlc.nl Is u ({Imp 
sldeld held In pine* se*urelv b\ tin 
use of vucuum tups lly an timing* 
ment of small hinges the green celluloid 
shield cun be turned upward Instant)\ 
When needed to HhU Id the eyes or tlu 
driver it Is just as quickly turned down 
The vacuum Mips hold lids shit Id so ma¬ 
turely on the windsfdeld that It can In 
removed only bv inserting a knife blade 
between the cup and glass to let In a 
little air 



Cutting off the glare from the ap 
proaching car with a shield held m 
place by vacuum cups 


More Room In the Suit Case 

A DI SHINER of suit tusiN luts pro¬ 
vided a case foi toilet n* <s ssoi h s 
that fits Into a (ompnrtnient all its own 
at the ba< k of the (use When runovtd 
from Its pluce In a traveling case, It can 
l>e currhd Ktpuratelv jin it folds math 
Into a sumller leather as pktur*d 

In the illustration Tlu Idea of spnc* 
saving in traveling cases 1ms also been 
incorporated in truvellng bags for nun 
or women 


New Motor-Wheel Doubles Usual 
Air Space 

T HE comfort of traveling In a moior 
car d*i>ends nmlnlv upon tin air • ti 
pucltv of the inner tula* on tlu wheels 
The inure air tlu tube contains the 
better It would be uble to damp out all 
oscillations and shocks 

A llrltlsh inventor 1ms pvrfecUd n 
new motor wheel whlih has twice the 
usual air space even light cars fltfid 
with such wheels, It is stated, will travel 
as comfortably and hold the road as 
well as well sprung < urs weighing two 
tons 

The new inner tube has a cross w*< tion 
like the Figure 8 The upper half of 
the tube Hen inside the tlu ns usual 
while the lower om Is lucommoduhd 
within the disk wheel Nine holts bold 
the disk wheel tog* tlier, and whire th* v 
puss through the tube pieces of ruM>er 
have been vuleanlml In, to take (ho bolt 
holes* In this wav an absolutely air 
tight Joint Is assured 
To lit the tube to the tire, or to dK 
mantle the tire and tube, tire levels ei< 
are no longer needed By removing tin 
nine nuts, the outer disk comes off and 
tube nnd tire can be taken out quiu 
easily The air valve projects through 
a hole In the disk wheel and Is easily 
accessible As the Inner tube Is no 
longer confined within the tire, but is 
partly In contact witk the *teel disk of 
the Wheel, all heat generated In the 
tube, while the ear la running is cnr 
ried away bv the cool air acting on the 
rotating disk wheel, A longer life of 


both tiro und tube (s in this wav ensured 
Owing to the great ulr capacity of the 
tube much thhkcr rubber walls eau be 
used, making rho tube more nearly punc¬ 
ture proof than It has beam, and prevent 
ing sudden bursts 

Testing Gasoline with Molasses 

I T has been discovert <1 that molasses Is 
extremely useful for detecting the 
presence of wnfir in tanks of gasoline 
Water is, of course, heavier than gaso¬ 
line, and it will nlwnvs Mnk to the bot 
tom of ihi innk In making the test a 
wooden stick Is < oaten with molasses and 
this 1 m pushed down into (he suspected 
gasoline The gasoline does not affixt 
the hiur of molasses In any way but, 
when water 1 h enrountensl the coating 
comes awav from tin stick I bus when 
the stick is withdrawn ll Is not onlv 
possible to see whetlitr wultr Is present 
but the admit amount is plulnlv show'll 
bv the height of the bare section at the 
bottom of the sthk 

A Packing Case with Possibilities 

A BOOM In tlu artificial kindling 
buslm^N In IndhuPd by the ap|*?ar- 
nnce of a new packing 1 m>x which Is said 
to b* Indt st rm Midi 

In om wtxk sl\ hundred thousand 
American railwav uirs an Intuit d with 
what 1m (Ullcd packagi freight most of 
It InduMid in wood ui wood sulmtitutc 
(smtalnerH which after om train trip go 
Into the furnace like Mmdrach Me such 
and Ahednego, but not like them to 
«merge unscathed Between one-sixth 
and one-s( until of the total lumber pro 
dmthm of tin United Stabs it Is esti 
mated nuxfs this 11* r\ fate after a 
career In tlu form of pm king caws ns 
brief as that of the silkworm without 
having behind It unv thing more valu¬ 
able than ashes 

Ponservatlonlsts have been working 
for ymrs to rtdmc tin mortality nf our 



Making the toilet accessories take 
up less room in the Kuit case 


forests, in tlu m vv box It apjrfurs, tliey 
have found a powerful all) The l*>x, It 
Is true, is made of wood but nut of wood 
destined to a few wicks of work and 
then extinction I bo wood that goes Into 
this Im>x has a long and honorable ex 
Istence befort ll comparable to th it of 
which a house Is hnlli and not limited 
to service in a slugh sib I( can and 
probablv will travel from const to const, 
from gnilf to gulf to Punt a Arenas 
Krttmhfttka Ofietown (ahutta then 
full of venrs, it cun ngurd 1 lie furnace 
as a i renmtory and Us nslu s worthy of 
preservation in un urn 
The Siamese twins JUgh ( ost of I Iv 
ing and High Host of Distribution, In 
separably joined, view the new box with 
alarm Elimination of waste of lumber 
saying of stowage (qwee pr*v*ntlon of 
pllferuge, mimtion of claims against 
carriers for loss and damage are In¬ 
cluded in the box * program It has no 
nails for thieves to extract no fragile 
panels to fracture and when It is re¬ 
turning from the commercial front or 
enjoying well earned rest It folds into 
almost Insignificant dimensions, lowering 



Putting more air under the car than 
has been possible heretofore 


itM traveling and storage expenses to ft 
minimum 

Like all strong things (he box is sim 
pit Mad* of unbreakable IkwhIs with 
rlvttted hinges It tan be contracted to 
one * ighth ttH Muviec sDe InstantJin 
eoiislv Om t\ jk now In us* four and 
u half fi < t high lulds to a height of six 
and a half Indus and eight folding boxes 
can be Ntow t d into spuc< nee upled by 
one non folding Ih>\ Tlu sl/c of box, 
howevti 1 k not limit*d to four feet high 
Pianos Hlr*ndy are shipped tn them und 
automobiles and cumbrous machinery 
enn b* 

Tin (Irst cost of tlu box Ik larger of 
cours*, tlmn that of a picking ease in¬ 
tend* d to 1)0 used onlv once or twice 
but its cost divhhd bv the number of 
posslbh trips Imshuius not imuli greater 
than a Berman mark or a ltusslan ruble 
Sum* four and a half fool boxes have 
been lined live vears on one AnurUnn 
railway, and seem to be good for another 
live 

Profitable as this l»ox has proved in 
domesth (‘otnmcrre, its iH>t(ntlulltles in 
international trad* an (ven greater 
Packing has been one of tlu worst of 
e\i>ort prnbhnis Disk In ovtrsens ship¬ 
ments bv brtukage and theft lins been In 
mnnv Insfums s the /Inal handicap 
against Amerhnn shlpiH*rH In the keen 
ronqjet it Ion which makes <very cent 
count Mud) mone\ lias be*n spent in 
P* rfe* ting pilferage proof eases for 
foreign trade with some sue*ess these 
eostlv Im>3uh reprtsent an investment 
whUh must he m-overed in om use The 
new caws ur* not onlv pllfir proof but 
tluv do not have to Is* pull* d apart to 
get the contents our when the shipment 
nachcH Its destination The) have 
merel) to lu unhn ked und unpa* ked, 
folded and mnt back to tlulr point of 



The indestructible packing cam 
















184 


SCIENTIFIC AMERICAN 


MaACH, 1924 



Recently developed machine for cut 
ting g1as» 


origin to bt utilized ngnln and again 
Thev are proof also uguliiHt the pro¬ 
verbial boat KIM \ of nUw dares Tlitn 
urn lit thrown o!T a ship on to a concrete 
dock without breaking though that prac 
tl<*o, In Hplle of its popularity abroad, Is 
not adtined 

Americanizing: the Ancient Chi¬ 
nese Game of Mah Jong 

I T IntH remained foi American Inven 
tlvo talent to Mlmpllfx the fawclnatlng 
< lilncHi gnua of Mali Jong, which baa 
swept the country hv storm Instead of 
utilising the lumhersonu and expensive 
( IdneKe tiles of I tone and bamboo t!*e 
AiiitrU anl/ed mthIoii makes use of 
wafer like Mbs simple «trl[»ed Htb ks for 
the thlpH nnd n< at riuks to hold the 
tiles nnd to carry a simple table for 
figuring out lit* scores 

Tlu necompanvlng Illustrations give a 
graphic description of the wafer like 
tlhs Imentnl b\ Mr Otis F Wood of 
New ^ ork < Itv The tiles In this ease 
consist of black nnd white sheets of 
celluloid cemented together the white 
side tarrying tlu (blrnse symUds of 
the game Rectiuse of their lightness 
and compactness the wafer like tiles 
may Is ruidlh hnndled and the game Is 
materially Hpeeded up Indeed, Mah 
Jong is now plu\td for the sake of the 
game ratio r than for the pretty tiles 
The raeks of this Auiorh null'd Mah 
long are designee! to hold the tiles at 
the proper angle b urthermore the 
front wide is Klo|nd so that the tile Is 
guleled to the sled by tlu hand of the 
player without his haying to take his 
i ve*s off the gHine The e hips * ure little 
strips of celluloid with simple bands of 
bluik and red All In all this new game 
makes fur greuter concentration nnd 
hpttcr playing, so It is claimed by Its 
inyentor 

Hie w a for like tiles permit Mali Jong 
to lx played anywhere—on tlu train on 
board sldp In the home—e\ery w lit re 



Salt and pepper from a single 
shaker 


When packed In an attractive bur the 
entire game can be placed In a coat 
pocket Intentionally, one of our illus¬ 
trations kIuiwh the game placed at an 
angle to Indicate that tho swaying mo¬ 
tion of the train or the lioat has no effect, 
on the Amor Iconised game of Mah Jong, 
with Its wafer like tiles. 

Cutting Glass with a Machine 

L AIUjK mills sheets of glass have h! 

jways Issn cut up Into smaller sl/cs 
by hand, with much expenditure of time 
nnd with unsatisfactory results It has 
lieen nmsNur> to score the glusH with 
tin* cutter on one side and then break 
It under this treatment there Is alyvays 
the ri«k that the under unscored edge 
will crumble, or even that the whole 
sheet will crack The gaging has pre¬ 
sented difficulties too an allowance over 
the gage rending of from an eighth to u 
quarter imh Imylng been necessary 
A Newark mnnufiuturer now offers a 
machine for rutting glass, based upon thi 
new prim Iple of t- coring It on both sides 
This mils for two cutting arms tw r o 
cutters and a spring held adjusting nut 
for Insuring eyon pressure against both 
sides of ihe sheet ns well as for sep- 


bus been used up In trying to meet them 
One of the things that we hate not yet 
seen 1 b a really simple, really adequate, 
preventive of theft of the car Mr Jens 
Nelson of Los Angeles shown us, how 
ever an unusually clever attack upon 
this problem, and unlike the majority 
of clever Inventions In this particular 
dim.il on it is decidedly simple in opera 
Hem and apparently, would certainly 
betray the fact that a car had been 
stolen, if it did not actually lead the 
thief to try his luck with another vehicle 
Mr Nelson would build the license 
plate In two stories, with the first three 
digits (or less, or on some New York 
curs more) In the upper row and the last 
three in the bottom line He would thus 
have u sheet of metal large enough to 
enable him to cut out, from its center 
a < lr< ulur or rectangular piece of such 
size that Its absence would surely be 
noticed This removable piece would 
screw In by u simple thumb-screw de¬ 
vice, and In this connection It ought to 
be pointed out that the difficulty of de¬ 
taching a screw ttuit has been in the 
plate for 305 days does not measure the 
ease with which the screw would come 
out if Us remoyal were frequent We 



Thick htavy ( hinese tiles of bone and bamboo, compared to the American 

wafer like ides 



The Americanized version of Mah Jong played with wafer-like tile* and handy 
racks This game can be played anywhere, even m the swaying boat or train 


aratlng the (utters for Insertion andfe- 
movul of the work. Breakage la elim¬ 
inated as ihe sheet thus scored at 
Identical lines ou both sides come# apart 
lit onc< and cleanly while the gage 
yyorks to Us true readings, without al 
lownnces Finally, It Is claimed that 
owing to lh< better regulated and even 
pressure on them, the cutter wheels used 
on the muildne liuye from five to ten 
times the life of those used bj hand 

Half Pepper, Half Salt 

T HIS glass shaker for table use con 
tains salt nnd pepjier lo the left 
of the nouh Is the pepi>er chamber to 
the right the salt In the cap which Is 
divided Into two sections, are corre¬ 
sponding large and small holes One Is 
cloned while using tlie other A mix up 
I** avoided when filling cttntalners by 
the use of a paper cap which fits either 
side of the glass dhlslon In a picnic 
basket salt nnd pepper will not stray, 
but remain in the slmker 

Marking the Stolen Car Beyond 
Mistake 

T HK advent of the automobile has 
built up an enormous field, previously 
non-existent for Inventive ingenuity 
Certain simple needs of the motorist 
have vel to be met however, In spite of 
the amount of time and white paper that 


know lots of people who remove dis¬ 
tributor arras, coll boxes, etc, from 
their cars when leaving them unat 
tended we can’t see why Mr Nel*6ns 
procedure isn’t Just as eaBy Ills only 
barrier, apparently, Is the necessity of 
Celling his idea to state licensing bodies 
rather than to the Individual user 

Specifications for Electrical 
Instruments 

NFORTUNATKLY, national stand¬ 
ard s|>eclfleatloas have been better 
approbated abroad than In the United 
StHtes In the case of electrical measur¬ 
ing Instruments, for Instance, British 
sjkk l fleet Ions were adopted in 1900, 
French in J921, and German In 1922 
Realizing the benefits which would re¬ 
sult from national specification* for elec 
trlcal measuring instruments In the 
United States tho Bureau of Standards 
has been striving to get consideration for 
the subject in this country It has trans¬ 
lated the French and German specifica¬ 
tion* and sent copies of them, together 
with the British specifications, to Ameri 
can makers and large users of electrical 
instruments. 

In cooperation with the Instruments 
And Measurements Committee of the 
American Institute of Electrical Engi¬ 
neers, a personal canvass of the Instru¬ 
ment makers of America has been made. 



Theft-proof license plate—when you 
leave the car you take a piece of It 
with you 


Tlie results of this canvass show that a 
majority of the makers are In favor of 
standard specifications and indicate the 
deairahlllty of having tentative specifi¬ 
cations prepared to serve ns the bagls for 
further discussion Such a tentative 
spet 1 flout Ion was prepared and presented 
last June Further progresp In the de¬ 
velopment of American Htandnrd spw Lfl 
cations will he based on the comments 
and Mnggpatlons which will be received 
from Instrument makers and users. 

The Adjustment of Automobile 
Headlights 

T HE necessity for Improved motor ve¬ 
ldt le headlights U generally recog¬ 
nized und the Illuminating Engineering 
Socletv has develo|>ed satisfactory meth¬ 
ods of teat and ha« obtained a great deal 
of dntu on candle-jiower requirements 
and distribution These IRS speclfl 
cations, as they are < ailed, have been 
approved by the Society of Automotive 
Engineers for regulatory purposes. How 
ever even the best device obtainable will 
not be satisfactory to either driver or 
pedestrian unless properly adjusted 
To help In educating the motoring pub 
lie to the necessity and advantages of 
proper headlight adjustment, the Bureau 
of Standards has assigned an engineer 
to work principally on this one problem 
The Bureau intends to cooperate actively 
with alt agencies Interested In securing 
Improvement In headllghtlng. 

A Disappearing Window-Guard 

A N Interesting window-guard la of¬ 
fered for use with double-hung 
windows, to prevent ingress of maraud¬ 
ers or egress of the baby while the lower 
sash is up. This guard 1* attached at 
the bottom rail to two rods extending 
upward through grooves la the side rails. 
It may be detached only from Inside the 
window, by operation of a handle on 
the top rail It U so constructed and 
attached that when the lower sash ts 
closed, the guard is carried down with 
It, into the space below the sill, and out 
of sight from without 
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Radiola 


oMew and Revolutionary 
Radio Achievements 
in the new Radiolas 


Jor every purse 


ll ad l ola lit, in improved 
two tuM receiver of antenna 
type ■emitivc and aeleetiv* 
Com pUu with two WD 11 
Radiotrom and headphone* 
(everythlrig except bitterie* 
and antenna) 


Radiola 111 Amplifier 

Two tub* balanced amplifier 
for Radiola III indudlngtwo 
Radiotrom WD*ll $30 



Radiola Su£«r*VIIf 
— an improved 
Super Heterodyne 
Selective and non-' 
radiating WUhnoan-- 
tenna and no ground 
connection icrecelves 
far distant station*, 
even while local one* 
are operating Loud- 

E uker built in Com 
e with aix tJV 199 
diotron*—every¬ 
thing except batterle** 
$425 


$35 

65 

100 

150 


$206 

220 

245 

286 


$425 


Thll jymfioJ 

of fHOlUj 



protection 


It U Impoaalblc to give here 
full deacrlption of theae revo¬ 
lutionary new $et*. Send this 
coupon for an Uluitrated 
booklet that tell* the »tory 
completely, with detailed des¬ 
cription of every Kt 


l above) 

Radiola til a whi h l* R*Jk la III and it* 
balanced amplifier tnjJctc in meiablnet 
including fi ur WU 11 Radii m ns head 
phone* in I Radi da Lnuhpeaker (either 
type FH or U7 1320 ) tveryihing except an 
t«nmt and I'aitcrie# $100 




(above) 

Radiola Sut>€r Heterodyne («e(Ond harmonic) aamc ai 
Super VIII hut tend pcrtal le in mahogany finiahrd cab- 
it rt with aeparate Ra hola Lou Speaker of either type 
FHirUZDZO With alx UV 199 Radiotrom but with 

out batterle* $ 1 H(> 

Sam* a* above but without Radi i -19 or Loudapeaker 

$220 

(brlou ) 

Radiola R tgenofirx a modified Radiola X 
In mahouanv cal inrt with external loud 
•peakcr with four WL 11 Radiotrom and 
Radu la Lou^speaker <FH ur UZ 1320' but 
leu batteries and antenna $206 

J V Same as al ove but without Radiotrom and 
/—-ix Loudapeaker Imtteric* t r antenna $150 








(ohove) 

Radiola X—ultra refined receiver of the 
antenna type (elective and non tadlating 
Remarkable for dlitance reception and pcifn t 
reproduction Built In new type loudipe alter 
Complete with four WDII Radiotrom- 
everything except better!** end antenna 


in 

r& © 5>ji 

§U 



RADIO CORPORATION OP AMERICA 

233 Broadway, New York 10 So La Sail# Sr . Chicago, III 
4» California St San Frandaco Cal. 

Dept. U3 (Addnaa ofic* neareat yoy > 

Pitta* tand me your now fra* Radio Booklet. 


Street iddreae 


SSL 


RPD 


Si 


SffiHL. 


133 Broadway, New York 


Radio Corporation of America 

Sate# Odices 

10 So. LaSalle S< Chicago Ill. 4 33 California St.,San Frmodoco,Cfcl* 


Radiola 


to 


DCS US PAT OFF 


ft 
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Marshaling the Telephone Forces 

In the simple act of lifting the telephone receiver from its 
hook every subscriber becomes the marshal of an army At 
his service, as he needs them a quarter of a million men and 
women are organized in the Bell System One skilled corps of 
the telephone army moves to place him m talking connection 
with his neighbor in the next block, m the next state or across 
the continent Another highly trained corps is on duty to keep 
the wires in condition to vibrate with hu words Still others 
are developing better apparatus and methods, manufacturing 
and adding new equipment and installing new telephones to 
increase the subscriber's realm of command 

The terrain of the telephone army u the whole United States, 
dotted with 14,000 000 instruments, all within range of the 
subscriber s telephone voice Even in the remote places this 
army provides equipment and supplies Its methods of opera¬ 
tion are constantly being improved, that each user may talk 
to his friends with increased efficiency Millions of money are 
spent in its permanent works Yet its costs of operation are 
studiously held to the minimum, that the subscriber may con¬ 
tinue to receive the cheapest as well as the best telephone service 
in the world 

The permanent objective of the Bell System army is to meet 
die telephone needs of the nation —a hopeless task were not 
its command unified, its equipment adequately maintained and 
its personnel trained in the latest developments of telephone art 

American Telephone and Telegraph Company 

And Associated Companies 

BELL SYSTEM 

On* Polity, On « System, Untvmrmol Sorvtco 




RACINE DUPLEX BAWD SAW 

Anntfwr RttuM cu*ui« mcW that willyo« Unvj 
ind Mltml S«ui anything —wood mort 


Suwm anything —woal - 

mmtml or i(m/ Ewr to locate where row want it 
V ifa o taoaite*. ball beanos mounted > ‘ 
acctyacy — blade* lari 
many time* lonac* A 
drooa Ural ion wul con 


wbaek i 


Ur T Kactae H S 
Wood and Mntel Band 
Saw Blade* aad Racutf 
H S Turn 
•ten Powar 
and Hand 
Hack Saw 
BUdea 

The* a a Ttacim 
S melo/ cutting » 

chin* fnt «urry 
mta/rtminf 



RACINE TOOL & MACHINE CO 
Dept B Racine, Wia, UJ5 A 
STANDARD THE WORLD OVER** 


The facilities of a larfle ma 
chine shop equipped with 
an extensive variety of tools 
is offered for production of 
mechanical devices on large 
or small scale 

CONSOLIDATED 

SHIPBUILDING 

CORPORATION 

Morris Heights, New York City 



— ... ■ „ . . i;-be it the pronunciation of 

I Fj»cWtt».the ^linq^apuszHnq word thelocat ion 


WEBSTER’S NEW INTERNATIONAL DICTIONARY ( f 
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oonhmis on accurals, (bud Answer 

Router India Softer £*»*>** O.fcC ME WHAM mjplmgm 

Write ter *p«im*n pjg*», p tcai ate «nd POtR pWcWal- Map* p»r - 



The Scientific American Digest 

A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop¬ 
ments m industry and engineering 

Exact rc/crencn to the tourers frotn which these abstracts and quotations are made follow 
each abstract, the numerals referring respectively tb the volume, number, and pages occupied 
by ike original article ut order that those who msh for further date may refer to the 
ortQtnol* Other tHarst* appear elsewhere in tWs issue 


Automotive 

Some Surprising Results were the out¬ 
come of tents made by a British motor truck 
oper/ttlug company on a number of lubrlcnt 
tug oils in scr\lce The tests were an effort 
to hml out whether or not it is good policy 
to buv an expensive oil for commertiai work, 
Aftir the tests it was givtn out that the oil 
that coHt the least ami gave satisfactory re 
nuUh would be the best oil to use The 
method adopted for tu»tlng wm straight use 
In n new or recently overhauled engine on a 
\uiiule in ordinary everyday work. The en 
gnu* wire run for six month* covering up 
to 24 01)0 miles Ev» ry effort was mode to 
pnwul setting up unusually Ideal conditions 
for the tests—the oils were used as oils are 
iiw rl in commercial \ehlclcs where ideal eon 
dithniR are not usually attainable It wnfl 
found that ns a result of ernnkeww dilution, 
tin oil visroirit> generally drop* during the 
first two months and then remain* prac¬ 
tically eotiHtant It Is nlso stated that there 
was no necewiary relation established hp- 
twien flanli point and >olati)ity An oil hav 
Irtg n high evaporation value would be un 
economh ul in use The condition of the 
cmnkruse wus found to be much cloaner 
when nlnmiuum pistons were used us these 
keep cooler than cast iron and thus do not 
euki the oil on their under side ^tatc 
mentfl art frequently made to the effect thut 
certain brnmlN of oil owing to their superior 
friction reducing qualities, will enable n 
highir mflenge to be covered per gallon of 
fml From the records of the seven oils 
tested there would np/ionr to be very little 
if anything in the argument for commercial 
work — 4u1omotn'e Ind, 50 1 3 pp 

The Epicyelic, Two-Speed Drive, simi¬ 
lar in some respects to that used on the 
Ford tar has been adapted to the Htock 
models of a prominent German car The 
epkvclic gearing is brought into play by 
means of brake shoes which expand agulnst 
one or other of two drum* the braking 
effect being internal expanding instead of 
external contracting —The Autocar, 51 1465, 
lp ill 

Pink Gasoline may replace the water- 
white in use today if the public can he edu 
cotod out of the whim for white * gaa ** The 
idea is not exactly a novel one to the oil 
reflatr for even now the gasoline exported 
to eurtuin countries must be conspicuously 
colored nlso during the war the ormv j»nd 
navy adopted a somewhat similar scheme for 
Identifying the “fighting grade” of aviation 
fuel A predominating proportion of gaso¬ 
line however, l* refined water white simply 
because the great automobile-driving public 
ban been taught to accept no other grade 
Tlii* i* not the result of a deliberate cduca 
tional campaign on the part of the petroleum 
industry ralher it is a condition more or 
less forced on that Industry by eompwtirion 
Tiie public associates color with impurity, 
and the easipHt way out for the oil industry 
was to call on the chemist and chemical en 
glnoer to take out the color The desired 
result has been attained remarkably well, 
even though the process has undoubtedly 
added something to the cost of the product 
niul nt the same time actually lessened its 
performance value In order to satisfy thla 
whim of the pnblic for water white gasoline, 
the petroleum refiner has consented to mak* 
the sacrifice —Chem and Mel all Bnff^ 
20 27 

Last Year** Progress in Automotive 
Design as shown at the New York auto¬ 
mobile show The new high turbulence type 
of combustion chamber Is actually resulting 
In higher mean effective pressure* The in 
creased rapidity of combustion has resulted 
in materially advancing the peak of the ex 
pension curve. Mean effoctive pressures of 
100 pounds per snare Inch arc becoming 
common In passenger car practice, and the 
high turbulence combustion chamber is re¬ 
sponsible for this In up small degree. Nearly 
every new engine brought out during the 


past year has had this feature Included In 
its design In all the new cars a real effort 
has been made to make the passages uniform 
between the carbureter and the cylinder In 
stead of easy bends and curves in the man! 
fold, which tend to allow the globaloa in the 
mixture to segregate and deposit on the 
walls, square sections and abrupt turns are 
being used to agitate the mixture and thus 
to keep the fuel globules in suspension 
Turbulence in the manifold is regarded a* 
important, just as It is in the combustion 
Uuunber, but for a different reason la the 
manifold it Is to keep the charge in §us- 
]m union, while in the combustion chamber It 
1 h to Increase the rapidity of combustion 
Higher outputs without unreasonable com 
preunion ratio* have been secured by a com 
hination of better manifolding or diatrlbu 
tion, better combustion-chamber shape*, rc 
duced fnotional horsepower, bettor balance, 
lighter reciprocating parts, larger valves, 
and a wealth of small refinements. The 
engine* are more Nightly because of the clean 
ing up of the exterior Finally, engines are 
much moro durable because of greater bear 
ing a rets, the lighter stresses, and better 
materials —Automotive Ind,, 50 2, 8 pp, 111 

Civil Engineering 

An Experimental Robber Pavement 

laid in Singapore has stood up in remark 
able condition against hoary traffic The 
space used for the roadway test is 80 by 15 
feet ( r >0 square yanls) and the paving was 
put down July 6, 1022 The blocks are 0 
inches long, 3 inches wide, and 8*4 inches 
deip, and are formed of a hard basic com 
pound with about throe^ightha of an inch 
of rubber copping directly vulcanised on the 
three inch width of face, and without Iron 
clamp# or othor mechanical attachments 
They are laid on n nIx inch concrete cement 
baw and the test area is inclosed with gran 
tie blocks tip to the end of November 
1923 it is estimated that fully 300,000 tons 
of loaded and unloaded motor lorries, wagons 
bullock carts and passenger automobiles 
passed over the rubber pavement, yet do»v 
examination revealed practically no wear 
In only a couple of spot* was any movement 
of the surface remarked, and that was a 
trifling forward creeping, due probably to a 
ulight pressure from the granite curbing 
Tigris of slipping or skidding were lacking 
ovpu though the pavement is subjected to 
font and slow moving traffia and heavily 
laden lorries and wugons pull up and restart 
upon it Tho roadway i» exposed to the full 
rays of the sun and the rubber area has 
had no special treatment since being laid — 
India Rubber World, 69 4, p. 

The Building of a Railroad Across the 
Sahara has been approved bv the French 
government and the only thing that now 
Htands in the way of the actual accomplish 
ment of the project la the formulation of a 
law by the chamber of deputies It Is ex 
pected that building of the trana*8nhnrsn 
railroad win take seven or eight years It 
will connect Oran in French Morocco, with 
Wagadugu, capital of the province of High 
Volts, near the Gold Coast. Stretching from 
the Mediterranean to the Niger, passing dl 
roctly across the immense wsstea of the 
hitherto unconquered deserts, the trans 
Saharan line will be an achieve ment almost 
os important as the trans Siberian rOad. 
Not only Will It be « work of great strategic 
Importance, by Unking up two widely sep¬ 
arated parts of French West Africa, but 
It also will be of vast economic value, ftcill 
tatlug the transportation of exports to Mar¬ 
seilles, An interesting feature of the pro¬ 
posed trana-Saharan railroad 1? that for the 
moat of the distance of 1750 mile# It will 
necessary to run pipe lines or maintain a 
conduit system of some sort, connecting with 
deep artesian wens, to insure an ever avail* 
able water supply France will gain d ir ect 
and easy access to a realm in weet central 
Africa with riches bardjy tor ch ed at pnmn t 
(<7o*tinned on page 189) 
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Then, a tug of war- 


now, a 



HEAVF, HOI In the old day*, fwmn eight 
to sixteen men were needed in the factory 
to pull a tingle telephone cable core into 
lead pipes—which, noldered together, ft rmed 
the fcheath A *k>w and iabanoua U*k. 



HOW ITS DONE TO¬ 
DAY Now two men can 
operate the machinery which 
applies molten lead to the 
cable core to form a contin¬ 
uous covering Tfcwe two 
men cover more cable than 
the tixteen did the old way 
—and what’i more, they do 
it better 


T HE pictures show the old and the new 
way, as applied to two manufacturing 
processes of many thousands in our factory. 

Better work, quicker work, and yet with 
fewer men needed for each job—progress like 
this marks the history of Western Electric as a 
maker of telephones. 

Improvements of this kind have made pos¬ 
sible lower costs of manufacture and vastly in¬ 
creased production, and here you have 
two reasons for the vast number of 
telephones in the United States 
— more than in all the rest of 
the world. 


MOLDING TRANS¬ 
MITTER FACES the 
old way The bmi 
(nickel-plated) face of 
the telephone Irani nutter 
wu made ai a carting 
Another ca*e of many 
men producing a imall 
output—with much of it 
failing to meet the high 
aUndard required 



THE TRANSMIT- 
TERFACETODAY 

Now It II punched out 
of a brmsi imp 
man produce* ni ire tl an 
tlie crew of yertr d y, 
andwith a far higbrr \ er* 
centagf of perfect i iccca. 



centag* of perfect i iccca. 

Western Electric 

SINCE 1869 MAKERS OF ELECTRICAL EQUIPMENT 
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When the Wrecker Comes 


Motorists 
Cerry « Bailine Autow 
line in vour car end 
•afegutrd your *parc 
tire with Poweralccl 
Autowlock Both arc 
made of Y ellow Strand 
Aak your acceaaory 
dealer 


Powerful steel cables soon clear the way for 
traffic They roll the badly damaged equip¬ 
ment to one side and lift the balance back on 
to the tracks 

It’s grueling work that calls upon every ounce 
of strength and stamina the cables possess 

In Yellow Strand Wire Rope these qualities 
are found in generous quantity r l he Strand 
of } ellow ib the maker’s mark that prevents 
you from using a weaker rope when Yellow 
Strand strength is demanded 

All standard grades of wire rope, for all pur¬ 
poses, are made by the makers of Yellow 
Strand Specify them 

BRODERICK & BASCOM ROPE CO. 

805 N Fint StrMt, St- Louii, Mo. 
firaftcAtt N.w T«rk uA UmttU FecHria St Lm it tW SuttU 

Authortxmd Dealer* in all Industrial Localities 


Yellow Strand 

WIRE ROPE 



Catalog FREE! 

Send lor th« MONARC H Lath* CruJoT-- fully 
HluBtrated—«very type engine Lathe up to 30 Inche* 
iwlug Illustrated here w the MONARCH Jr 
I atht —an accurate compact trouble proof lathe 
for Inventor* Eipertrnenten Mechanics and Auto 
Repairmen. Fully equipp«d Mtnl-quick change 
_ B ^ gear—auto 

<L &•'' y d * 

Alao bulh wtth bed 1*nftWriup to S feet. Made 
U 1 Hnch twlag aiae too at alightly higher price. 

THE MONARCH MACHINE TOOL CO 

430 Oak Street SIDNEY, Ohio 


$270 

ruthe-a^ 

ft Wed—with 
WeMhUg* 


It’s Easy to Build Things 

Whea your ripping grooving, mitering rabbeting, tending drilling, 
grinding mad casay other operactena are done on 

Boice-Built Bench Machines 

Saw*—Drill*—JoLatera—Seed 3 * 



Boke 
Pony 
Bench Saw 


The Bo*e« Pony Bench Saw ahown bar* b a < 
pact, low-cost preciripn machine cd all metal con 
at ruction Sew* stock. DadoM H* z t4 
Eerily drive* by M or H h p motor Top 10* z 12 
Attache* to any light aockat Sold os guarantee 
of aarltfacrion or money refunded 

^v&s£rztruzcs?2i'toz& 

W B * J L BOKB 

ITM-U 
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(Continued from page 188) 

The ministry of colonies foregoes the posal 
bility of converting a dry but fertile area 
of approximately threo-querter million square 
miles into fruitful regions, ranking with the 
valley* of the Nile or the Euphrates This 
vast extent of virgin land is looked upon as 
potential granary for France making her, 
with the aid of her colonies self sufficient in 
all respects Three problems fuoe the roil 
road companies to he formed One is the 
menace of bandits, which the government 
believes cun be euslly solved The second and 
third difficulties are sand storms and tor 
rential rains which occur ut regular periods 
*BaiUcay Rev 

Regenerative Braldng Testa of an elec¬ 
tric locomothe wire made ut Erie, I*u , for 
the Mexican Railway The olectric was 
pulled by a mikado type steam locomotive, 
equipped with booster, Gupcrheotor and all 
other improvements, uml operated by a 
picked crow During thlH tost the electric 
locomotive, connected to send power back to 
the line was hauled bv The steam unit at a 
speed of about 14 miles per hour, the steam 
unit operating at full capacity As high us 
1800 horsepower was sunt back into tho elec¬ 
trical syMtem nt one part of tho test — Rati 
way Rev ,73 24 ''l p 

Saving a Concrete Road —A method of 
resurfacing coucreto roads which have be¬ 
come worn by coimtimt and heavy traffic, 
and which muy claim tho attention of ongi 
neers, is described in Mfrs Record In 1918 
the road from Humble to Moonshine Hill in 
the heart of the Humble Oil Field Texas, 
w«* pmed with concn.fr This road In sub 
looted to the usual heavy oil field traffic 
und by the sumtmr of 1020 showed such 
rapid wear that the county commissioners 
decided that it was necessary to resurface 
the road immediately Sufficient funds to 
apply a two inch hot mix bituminous surface 
were not available and it was necessary to 
lay sonn thing cheaper Inverted penetration 
using trap rock and Texaco No 250 asphalt 
was hi h <.toil The road was swept clean and 
one half gallon of asphalt per square yard 
was applied with a pressure distributor 
The BRphult used is n very soft grudo, having 
a penetration of 250 to 300 at 77 degrees 
Fahrenheit It adheres to concrete per 
fectly espoctflllr when the surface has been 
roughened by traffic The asphalt while still 
hot, was covered with trap rock one inch 
to ono-quarter inch in rixe a cubic yard 
of stone covering approximately forty five 
square yards The surface was then rolled 
lightly to set the stone In the asphalt and 
immodiafrly open to traffic. Tho road ha* 
been subjected to very heavy traffic for three 
year# since this surfacing was applied and 
now is In excellent condition, as is dearly 
shown by & photograph taken three year# 
after the completion of the surfacing Job 
The surfacing has adhered to the concrete 
perfectly and there has been no sign of 
shoving, rolling or rutting This method 
of resurfacing a concrete road is rrnim 
mended where sufficient funds for laying a 
hot mix bltumlnouA surface aro not avail 
able. 

Electrical 

Centralized Combustion Control has 
been developed to govern boiler plant opera 
tlou electrically In om system doscribed in 
Potocr (59 1), os uppllod to stoker fired 
boilers, tho forced draft fnns, stokers and 
induced-draft fnns nre driven with direct 
current motors. The speed of these motor* 
is controlled by on exciter motor generator 
set, the \oltagi of which is adjusted from a 
master regulator which gives the initial im 
pulse If nn increased loud is thrown on 
the turbine this will cause an increased de¬ 
mand for steam and a drop in the steam 
pressure, which will cause the master reg¬ 
ulator to operate and move in a direction to 
out resistance into the field circuits of the 
exciter generators, thus causing the voltage 
of these machines to be reduced Tho re¬ 
duced voltage applied to the field of the 
stoker and fan motors weakens tbolr field 
and cause* them to speed up to supply the 
proper amount of fuel and air to carry the 
new load On the other bend, a reduoed 
load on the turbine cause* opposite effects. 
Thus the master regulator causes the whole 
boiler plant to respond automatically to the 
load. 

The Inter-Scandinavian Power Project 
has been reported on by a commission ap¬ 
pointed by the governments of Denmark, 
Sweden and Norway It U believed that 
within ten or fifteen years the power demand 
in Denmark will probably reach 500,000 


kilowatt hours a year Power would be 
transmitted directly from Norway to Den¬ 
mark through an 80-mile cable in Skageraok. 
The plan calls for three single-conductor 
cables, each insulated for 110,000 volts to 
sheath One of these would be a reserve 
cable, although normally running in parallel 
w ith one of the others If three-phase trans¬ 
mission were used from Norway to Den 
mark, a 132 000-volt line would bo erected 
along the Swedish coast down to Helatng- 
borg, on tbe Straits of Oresaud Since at 
present cable* cannot be operated safely 
above 50 000 volts, it would be necessary to 
step down to this voltage before crossing 
to Denmark. An alternate scheme therefore 
has been worked out, calling for an aerial 
i rowring 200 feet high as a minimum over 
tho Straits. Two span* would be needed, 
each 75(H) feet long and carried on 600-foot 
high steel towers The conductors would be 
240 square millimeters (475,000 circular 
miles) extra high-quality steel. — Rloot 
World, 82 10, 2 pp, ill 

Forty lighting Intensities In One 
Street is the experimental answer given 
in tangible form ov the city of Cleveland to 
the unRottlori question as to how much light 
ami how disponed constitutes good street 
Lighting Forty separate lamp circuits were 
set up in a 2000-foot section of a typical 
t'levuland street, each circuit illustrating a 
definite prinoipio of correct illumination In 
a lighting wnsc, this constitutes virtually 
40 atrootH in one Lamps ranging from 1(X> 
canrilepower to 3000 candlepower In sice, 
with sparing* from 75 feet to 900 feet are 
mounted nt heights from 11 feet to 26 feet 
Tho location of the units ranges by four 
succesaht steps, from two feet back of the 
curb line to tho center of the street, bracket 
arms being used This is the only place in 
the world where nn lnxtnnt comparison of a 
wide variety of lighting effects upon the 
streets cun be made One purpose of this 
unique installation is to afford a ready 
means for study of lighting effects under a 
variety of conditions with a view to ob¬ 
taining some clear, definite Information on 
the value of each system Anothtr use, how 
ever, is brought out when a town or village 
wishes to select a suitable street lighting 
system Generally this has had to be done 
without proper opportunity to study the 
actual installations in the very comparative 
sense afforded only by having them all set 
up in a single street and being able to shift 
from one to the othor and back again within 
so short a space of time that a really ac¬ 
curate comparison can be made and the largo 
element of personal equation heretofore ex 
intent, practically eliminated —Elect World, 
82 22, 1 p Ill 

The Factory of the Ford Motor Co. 

at Green Island, N Y is heated by hot 
water which is heated by electricity The 
building is 1140 feet long, 120 feet wide and 
consists of three bays the two sido bays 
being about 20 feet In height and the central 
buy about 35 feet in height The outer ex¬ 
posure of tide building consists of about 60 
per rent of glass 65,000 square feet of 
radiation Is installed Water is circulated 
by motor-driwn centrifugal pumps at the 
rate of 1500 gallons per minute at a pres 
aura of about 40 pounds. Tbe water is cir¬ 
culated through ouo or two electric heaters, 
depending upon weather conditions, and is 
rained to temperature from 135 to about 158 
degrees Fahrenheit The heaters are of the 
electrode or water-resistance type, having a 
capacity of 82O0 kilowatts each, and aro 
operated at 4600 volts three-phase 60 cycles. 
The advantages of electric heating are clean¬ 
liness, minimum of space required and high 
efficiency No separate heating plant is re 
qulred, no fuel storage, ash handling or labor 
The heaters require only occasional attention 
by a Janitor or other attendant*— Power, 
59 2, % page, 111 

London, as wall as most of the cities 
of Great Britain, is almost entirely lighted 
by gas, according to a writer la Electrical 
World (82 21), and excellent gas lighting 
it is. The one drawback to the wider and 
more intensive use of electricity there is the 
lack of atondardlaation Tbe Britisher rec¬ 
ognize* that there should be regularity in 
tbe sixes of hats, collars, screws and nuts, 
but when it comes to the voltage and fre¬ 
quency of his electric supply, he has thus 
far evinced no interest. Confronted with 
almost os many varieties as a dog has fleas, 
the manufacturer is also in a dilemma. Big 
production is out of the question, distribu¬ 
tion of supplies is difficult stocks ore os 
numerous as tbe stars, so that costs must 
neceaarily be Usher In the area of Greater 
London alone thm ore tome 70 generating 
stations, representing between them 00 dif- 
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How many products 
are injured by iron ? 

T AXING his “daily iron" in 
the form of a tack or a bit 
of wire struck the Quaker Oats 
Co. as being the last thing they 
wanted to happen to one of their 
users—so they now protect their 
customers, and their grinding 
machinery too, by removing all 
iron from their raw material with 
Dings Magnetic Separators 
Herahey Chocolate, H J Heinz, 
and Morton Salt also raise the 
quality of their products with 
Dings. Iron is kept out of Victor 
Phonograph Records with Dings 
Magnetic Separators. 

Tht pr#«#nci of iron in any form in pot¬ 
tery and gtaas, low*n its quality—iron 
usually causes dust explosions in flour 
and pulverising mills—iron ruins many 
commercial metal alloys—tramp iron 
wrecks crushing and grinding machin¬ 
ery; the Dinge removes iron In ell of 
the above instances. 

Does iron lower the quality of your 

{ >roduct ? Then mail in the coupon be- 
ow — the bulletins ere free 


Dmgt Magnetic Separator Co 

70$ Smith Strmt MUmmhm, Wk. 

New York 53 V.nd.rbllt Ave 
Loe Angele* San Fernando Bid* 




MAGNET1 

SEPARATIO 


TUNQ0 Magnetic Separators 
^ are uted In the concentra¬ 
tion of radium diamonds sap¬ 
phires and various ore*. In Iron 
reel a motion. In the manufacture 
of drags, foods, ammunition, 
batteries, copra, paper Ink ah 
raaivea celluloid, starch and 
asbestos 


Send the Coupon 




DINQS MAGNETIC SEPARATOR < 

709 Smith St., Milwaukee 
—for Instructions for sending sample for 
magnetic aeparatlon report and free bul 
letina 

Firm 

Address 


Att n 




farent systems of supply, 24 different volt 
ages and 10 different frequencies The 
average price of current in 14 London 
municipally ownod plants varies from ^ H<1 
to 10 58 cents |H*r kilowatt hour 14 private 
plants in the same city rccenu puynunt at 
from 3 04 to 11 0 ctntH. 

General 

The Inability of the German Steel In 
dustry to Reenter World Marketg on its 

former kR.uli in tin* near futon will bf p ir 
litolurly marked if the French m or<1« r to 
provide reparation funds or for otliu pur 
poses dotidc to cnforci- hjhtiuI export <*r 
import dutns csml taxes or othi r fin ms «>f 
taxation In industry and if the pxiHtmK cun 
toinn barrit r between occupied and nnomi 
pled ( irmimv Ih < nntinned The coal <s»k* 
uud metHllurgii al proiluttiuii of tin llulu 
ami the finishing imlustrlnf and fond proud 
mg ri gi<>us of unoccupied (formally tin 
rommerelal uttachd pointed out constitute u 
natural oiononuc unit whom smith n mpurn 
tion isliktiy to mean depresston bight i pro 
duction rosta and gmeritl iin(fickm.y Vt 
one time it was btlhviri that tin long <essa 
tlon of steel exports from the Ruhr due to 
the tmiburgo and other incident* of the ocmi 
pution, would result in Inuvy dumping vtlim 
pnHsivo rcsiwtaiKN was abandoned and in * in 
hurraasniiiit to our own export trade I ong 
l»i fore |)ii«mIu resintunc*! was given up it 
became apparent liowiver, that the gn it 
reduction in normal output due to transport 
paralysis and other causis, and tin volmni 
of prior orders which could not bn filled tffi i 
the embargo became effective in Tnnuurv ol 
this year, would greatly limit the stocks 
n\nilable for dumping abroad Tin porno 
hility of dumping ami bnuklng world prins 
bos been further discounted by tin Ian 
which the occupation authorities havr main 
tHined on finished steel Block* pending th* 
settlement of tax coal dt livery ami otln r 
questions —Iron Aft c, 112 25, % p 

The Old Style of Balloon Shaped Car 
boy packed in hay, formerly used for 
shipping acids has passed out of exiNttmi 
according to a manufacturer of cImimwiI 
glasswure In its place w* have the straight 
side carboy cushioned witlun the box en 
tirely with wood This change was necessi 
tateii on account of tho oxetsdx* breaking 
with tht old style carboy and frequent fires 
arising from nitric acid coming into eon 
tact with combustible packing innt< rinl 
I T he straight side carboy is much stronger 
; than the balloon shape and can lw nmr< 
n adily « uahioiiori with wooden brnces Tin n 
have been several designs of CHrbov cudimn 
ing used in recent y< ars hut the sevi re t*ds 
t!> width they must bo subjected to meet the 
specifications of tho Burma of Fxplosms 
has eliinmutod most of tin m Tht seventv 
of those tests will bo approdutul whtu it 
is explained tlint one test, called tht drop 
test rcquiris the carboy to be fillet 1 with 
wattr and then dropped from n height of Id 
inclits squarely onto a concrett Hour with 
out broukiug The other test called the 
swing test requires the tarbov filled with 
water to be suspended from a point 14 feet 
high and allowed to swing sqimrcly against 
a solid concrete wall from n horizontal diH 
tanoe of 55 inches without brmking—/fnixv 
World 

Another German Invasion of the Chem 
ical IndufttrieH is anticipated by Chcm 
and i/cfiiff mg (Vol No 25) in an 
editorial in which it is stated that Ihi 
fall of Stresemann if we can place r< Hanes 
on reports that come to us from Gtrmnnv 
may prove to be the signal for the Gmnan 
chemical manufacturers to abandon all hoj« , 
of continuing their operations in (formmiv I 
This does not menu that all chemical achvi I 
tics will be transplanted, lock stm k and | 
barrel, to other countries It does menu in 
the opinion of experienced observers tin 
beginning of the migration TCver since tin 
armistice dthgntloiw of German trade rs ami 
financial men havo bitn visiting *hi« conn 
try Lately some of the foremost of tin 
German industry’s technical experts h iv» 
been inspecting our centers of chemical m 
duatry, as well as our water power dev«lop 
mints Sometimes the missions of thew urm 
have been satisfactorily explained at otlur 
times suspicion might easily be attuclnd to 
their movements. At any event it is not 
likely that negotiations for the porch a* of 
plants in this country or the establishing of 
manufacturing subsidiaries will be made 
known to the general public Such n pro 
cedure is not In keeping with methods used 
by tho German industry in this country 
prior to the war, nor with those that hove 
resulted in the Germau control of vnnou* 
French and Italian chemical industries. 



Let Columbia Batteries 

tend your heater 


for— 


Heat regulators 
Motor boat ignition 
Gas engine Ignition 
Tractor ignition 
Starting Fords 
Door bells 
Buzzers 

Ringing burglar 
alarms 

Protecting bank 
vaults 

Calling Pullman 
porters 
Running toys 
Telephone and 
telegraph 
Lighting tents and 
outbuildings 
Firing blasts 
Electric clocks 

Radio “A ,# 


Tke Columbia He H SKut 

rual case batter* defUt 
wtuhsr and waisr 



C OSTLY coal makes reliable 
heat regulators worth more 
than ever Reliability begins 
with energetic Columbia Dry 
Cells Wonderful lasting power 
All strength goes into work 
They don’t fret, corrode and 
weaken while waiting In fact, 
there is a noticeable pick-up of 
new vigor Packed with power 
Fresh wherever bought because 
they sell so fast l The Columbia 
Hot Shot is right at home in 
damp basements—a water-tight 
steel case containing four, five 
or six Columbia Cells. Great for 
radio dry cell tubes 

Columbia Dry Batteries are 
sold by electrical, hardware and 
auto accessory shops, marine 
supply dealers, implement deal¬ 
ers, garages, general 
stores Insist on Colum- 
bias Fahnestock Spring 
Clip Binding Posts on 
Columbia Ignitor at no 
extra cost. 

NATIONAL CARBON CO. Inc 
N ew York San Francisco 

Canadian National Carbon Co. Limited 
Factory And Offcn Toronto Ontario 


Columbia 

Diy Batteries 

w —they last longer 
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HARNESSED AIR 


CARRIES COTTON 2600 FEET ' 

FOR 32/4 CENTS A BALE 

This application of harnessed air reduced the 
cost of cotton conveying from $.644 a bale to 
$,325 per bale—practically a 50% reduction* 
These figures are based on a thorough survey 
made at the Mt. Vernon Woodberry Mills, Inc*, 
Baltimore, Maryland. 

Transporting cotton by air is simply one prac¬ 
tical use of harnessed air There are literally 
thousands of ways this free force can be made 
to serve industry m the reduction of operating 
costs and improvement of working conditions. 

If you haven’t thought of using air in your oper¬ 
ations you may be overlooking a source of big¬ 
ger dividends. 

Nielsen Survey m io-ste h tells in a very interest¬ 
ing way how harnessed air saves $7,841*60 every 
year at the Mt, Vernon Woodberry Mills. A 
post card will bring you a copy, and no sales* 
engineer will call until you so request. 

Bring Yotir Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyde Park, Marc 
Camden, N J 


Plants located at 
Framingham, Mom. 
Berkeley, Cal 


Sturtevant, Wise. 
Galt, One. 



S*Ui Engineering Offices 
Atlanta, Ga UnAnt*l«i Cil 

Montreal P Q 
New York City 
Pittsburgh Pa 
Portland Or* 
Cincinnati Ohio Kochaater N Y 
Clmland Ohio St Louis Mo 
Dnllas Tata* Salt Lak* City Utah 
Detroit Mich San Francisco Cal* 
Hartford Conn Seattle Wash* 
Indlanapolta Ind Toronto Ontario 
Washington D C. 


Foreign lUfrrrscntnHois 
Sturtsrant Eng, Co Ltd London 
Sturts rant CIs Paris 

AnMricsa Trading Go Tokio 

America* Trading Co Shanghai 

Cotton Naillfing and Mach Co Manila 
Catton Neill A Co Ltd 
H P Gregory A Co Ltd 
Blair Heed A Go Ltd 
Weseelhoeft and Poor 
WeeeeJhoeft and Poor 
General Machinery Co 
Pedro Martlnto Itic 
Companla Italo Americana da 

Imaartacton Boaavoa Alree 

Barker Johannesburg 


Honolulu 
Sydney 
Wellington 
Caracas 

Tampico 

Lima 



Rather the invasion would be of the natnpe 
of a peaceful penetration. By buying into 
some of the weaker chemical plant* and 
gradually expanding operation* It would be 
entirely ponalble for the German* to obtain 
a ntroug foothold in this country before it 
would hecYimp pro rrally known oven to {bora 
in rloftest touch with the industry ” 

Shooting Oil Wells is now compara¬ 
tively Knfe In the pant, liquid nitroglycerin 
was tin exploaiw most commonly usetl for 
tills purpoNt Itecauw of it* extreme scusl 
IheneMN lo frittion impart, and heat. It 
1* ea#ilv (xplmletl Thu*, wince it permit* 
a simple mUho,l of detonation, is deair able 
for oil x\HI a hooting bnt Its arnaitivonesa 
also ntakcN liquid nitrogljTPrJn an extremely 
dangvrouH explonixp to handle and each year 
It exacts u lurgt t*»U In H\ch Of late then> | 
him been ilcxilopal n tyi>e of high grade 
gelatin uhltli is particularly adapted for 
deep-will shooting Result* equal In excry 
respett to those seen re, 1 with liquid nitro¬ 
glycerin cun now be obtained with torpedo 
ffelatht a product thut 1* plaatlc an<l can he 
readily and firmly packed into the torpedo 
shells ToriHMio gelatin is nn explosive and 
of course must be treated an such one 
should always r, member that its purpose is 
to explode It is however much safer to 
handle than liquid nitroglycerin and it may 
be transported by any publh carrier in ac¬ 
cordance with I O C regulation* —fixplo 
lives Eny , 1 8 , 

Smuggling has become a regular busi- 
nesa. It has reached a point where boata 
engaged in thot actixity have arranged for 
rotnru earning Tobacco and otlur rotmnodi 
tie* subject to in»|>ort duties and excise taxes 
in otlur countries tire carried back and in 
turn are smuggled into those market* The 
smuggling began hh a side line in connection 
with tin Illicit traffic In alcoholic beverages 
It is Htill being conductwl in connection with 
liquor running, but th< side lim has become 
a much more important part of the under 
taking In many mutant* s It is known to be 
more profit »bh to imjKirt c< rtain concen 
tratod ihunicHls mid Mpoelul plmrinaccutirals 
than it is to bring in whiskey The rum 
runners have biased the path for a renewal 
of smuggling operation* of a general char 
acti r on a whle w ale, according to ciistoms 
officials in \\ ashnigton and a number of 
smugglers find it more profitable to handle 
drugs and chemicals Jewelry and fine lacoa 
than to handle whiskey —Ohem and Metall 
Kng , Jf) 27, note 

Industrial Progress 

Method* by Which Enormou* Volume* 
of gas,dint now lost in ordinary petroleum 
refining prow sacs may be recovered bv the 
comb iihh tinti of still vajairs are outlined in j 
detail by the Bureau of Mines in Technical I 
Paper 310 At 13 rttinerus from which j 
data w# re collected 128,051 gallons of gaso¬ 
line representing un axerng* increased re 
eoxery of neurly half a gallon of gflimllne 
per harrtl of crude oil were being recovered 
daily from uncoinJensed vapors. The figure* 
roprew nf the increased conversion into gaso¬ 
line of 105 per cent of the crude oil charged, 
which would otherwise have been lost 
Tosses of gasoline from uncondensed still 
xnpors will tend to become larger in the 
future the Bureau of Mines points out, be¬ 
cause the growing tendency to eliminate 
exaporntion leases in handling crude oil In 
the field will result In reflnenos receiving 
crudes containing much lighter and more 
xolatile fractions The magnitude of the 
losses reuniting from non condensation of 
still vapors has been realised by only a small 
proportion of the refiners and comparatively 
few plants haxe installed recovery syrtem*. 

A New Instrument for Showing the 
True Body of Oil* has been developed 
At lien an oil Is rated by th# time it takes 1 
for a given quantity to flow through nn | 
orifice under the influence of a gravity brtid, f 
ihe density of the oil at the temperature of 
testing has considerable influence upon the ( 
result ho that when the oil is diluted by 
gaeoliut as i* usually the case, and the 
weight of a unit volume Is lew, an error ia 
introduced Tha new instrument Is of the 
cup biuI ball type and the \lseo*ity mea« 
urtmumt <U pends upon the time taken foj a 
very small quantity of oil to flow betwoen 
the iup and a steel ball which is Initially 
pressed into the cup The whole apparatus 
is preferably immersed la a bath of the oil 
to be tested a thermometer is inserted In 
the handle of the cap and the temperature 
1* raised When equilibrium 1* reached at, 
say, 210 degree* Fahrenheit, the ball lying 
at the bottom of the bath, the cup 1* pre sse d 
over it, care being taken that no air l* to 
(Cofttifttfsd m page tm 
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Mftcaifod 
228 Ditawtei 

This Is what the tip of 
• fly** left i* Uk* sue 
sata thru the 

Ultralens 


Microscope 


aw 

$750 


At last the high powered microscope Is 
within the reach of all who 
wish to study, observe and ex 
peri men t with the vast world 
of minute objects that are in 
visible to the naked eye A re 
markable discovery enables us 
to manufacture the Ultrsleos 
Microscope (magnifies 22S diameters) for 
one-eighth the usual owt 

Easy to Use! 

Any amateur can immediately start using 
his Ultrtlens to examine the edge of a raaor, 
the mesh of a cotton shirt, the bacteria in 
dirty water No technlcel training required 

£ yrt bittAftk at pcUfttlm 

and trackers are uslsg this 
factrumaot today It Is st 
oeca lnt«r«adwL Injtnie* 
five, sod adiBiiM. <31*** 
enormous maaniAcation asd 
ptrfwt daknidoa. 


COMPACT 

Th* UttraUfis Mlcroacoo* 
qoom racked In * brautUk! 
Baketlto era* with tall In* 
•tractions that anyone who 

C o read ran understand 
tea** of 12S x and 32S x 
objective* can b* furnl«h*d 
t SI SO rach 

ORDER TODAY 

Order diract from this wbtnlMinut sad Sat year 
UhrnUaa Mlcroacooe now Fath Guaranteed If. 
however you daalr* more Information bafor* pur* 
chaalns we will gladly Mmd fra* daacriprtve catalog. 

SCIENTIFIC APPARATUS CORP 
Dapt 102 MILTON, PA 
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400 PLEASANT ROOMS 

A lender among Detroit’s flneet hotel*, 
Port Shelby fa the choice of traveler* 
who know the unuenal comforts end 
conveniences enjoyed by our jurats. 
Bates, starting at $2*30 a day, are nota¬ 
ble for considerate moderation. Senti- 
dot Service. 

Convenient to rail end water terminal* 
M. C. Depot cam atop close by, 

Th* hold that mode OeMt 
famomfr hoepilmtity 

B. H. t rs cu ra . Ja, Un JL hnoi 
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may not think that electricity 


plays a big part in the erection of 


a building, yet the extent to which it 


helps construction work is remarkable 


In the production and fabrication of 


materials that go into a building, m the 


tools, appliances and machinery used m 
its construction, in a great part of the 
equipment necessary for its use as a 


business or industrial establishment, in 


the power that keeps all this equipment 
operating day after day—in all phases of 
building, equipping and operation, you'll 


find the same generation and transmis 


sion of power that is back of so many 


human activities 


West mg house has played an important part 


m this development at every step Apparatus 


that generates the electricity, apparatus that 


transmits it, apparatus used in utilizing it—even 


the principle of alternating current which, to 


a large extent, makes possible the use of this 


apparatus- are part of the Westinghouse contn 


button to mankind. 


WESTINGHOUSE ELECTRIC MANUFACTURING CO. 


OScci In all PrinclfMl Cltte* 


Westinghouse 
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More manufacturers use Formica 

M ORE automobile manufacturers are using Formica ai a material for si 
lent non metallic timing gears than are using all other similar materials 
combined. 

Many have used it for years, and their experience extends over thousands 
and thousands of gears Some of theme have been in service from three to five 
years 

Jobbers and garages everywhere handle replacement gears used largely in the 
place of worn metal gears Write the Perfection Gear Co , Chicago, Ill 

Formica is used in radio panels and tubes, electrical insulation industrial gears 
and pump valves. 

THE FORMICA INSULATION COMPANY 

4645 Spring Grove Avenue, Cincinnati, Ohio 



A Light Steel Wheel 

of Great Strength 

A FIRE truck must be built to carry a heavy load at great speed. Rushmg 
down the slippery streets, utterly ignoring holes, bumps and car tracks that 
may obstruct its path, it is subject to terrific shocks and side thrusts. 

Dayton Steel Wheels are built for just such exacting service. You see them 
everywhere—on speeding Fire trucks, on Commercial trucks of light tonnage, and 
on the most ponderous and powerful workers of the road. 

There u a Dayton Steel Wheel for your particular requirements. To increase 
the life of your trucks must that they be equipped with Dayton Steel Wheels. 

THE DAYTON STEEL FOUNDRY CO- DAYTON, OHIO 

Oavfon 

steel thick wneois 
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(Continued from page 100) 
trapped. The handle of the cup Is then 
raised, carrying the bail just dear of the 
bottom of the bath, and the time U noted 
by a stop watch The ball will drop aa soon 
as a film of oil has crept between it nud 
tbe oup, and the tliuo taken for this action, 
In aeconds, divided by a constant, gives the 
actual value of the body of the oil— Auto 
mothc Ind , 49 25 2 pp, ill 

lifting the Waste Heat in Coke.— In 
nil gas works the output of gas results in the 
prodm tlun of Mike, which leaves the retorts 
in an incandescent condition The heat in 
the coke has invariably been wasted but 
efforts have been rei>eatodly made to utilise 
a considerable portion of it It would be a 
great achievement if the whole of the heut 
could be nsud it would be available, for in 
stance, for htotlng waUr for industries rc 
qniring hot water daily, thu your around 
such as large InundrirN It has bton hitherto 
the usual prnctiee to quench this intan 
descent coke with sprays of water, resulting 
as is well known, In a low of approximately 
630 British thermal units of potential heat 
per pound of coke cooled Means have rc 
cSntly been devised for obviating the tre 
mendous wnste of potential heat and from 
results which hav* been yielded by a tost 
plant built on mi Industrial ncalt it has been 
shown quite definitely that a quantity of 
from 800 pounds to IKK) pounds of steam at 
100 pounds per squur< inch pressure can bo 
produced per ton of incandesc* lit coke cooled 
The most recent ndvnnee has been made in 
Europe, where incandescent coke is now 
cooled in several ways on u large scale An 
experimental plant has been constructed in 
a Swiss gas works The results obtuined 
have been considered so satisfactory that a 
number of other similar plants are being 
installed and more are under consideration — 
Am Gat Jour , 110 28 1 p 

A New Foundry Wrinkle —The foun¬ 
dry is pushing its neighbor the machine 
shop, close in the manner it is adapting 
compressed air equipment to its various 
activities. A new use for hIt has been 
found at a Cleveland plant where it is cm 
ployed to remove the cores from automobile 
cylinder castings. The shakeout machine in 
effect is u combined vase and vibrator The 
vise holds the casting and tho vibrator agi 
tates it to Huch an extent that all the core 
sund disintegrates und runs through the 
opening in the crankcase through tho open 
ing between the two side members of the 
machine and on to the conveyor leading to 
the waste sand disposal tank Tho molding 
sand adhering to the outside of the casting 
in dislodged at tho same time and falls on to 
the sumo conveyor Th» frame of the mu 
chine is a one piece sfctl casting and is 
bolted to umhor bolts in Hu floor It i» 
provided on the upper or working side with 
the following features Two powerful coil 
steel springs to absorb tlio shock while the 
vibrator is in action a suitable frame bolted 
to the frame to tmpiiort tho weight of the 
casting a combined ram and vibrator which 
pushes the casting hard against the coll 
springs and then shakes tin sand out of it 
an air cylinder whkh operates the plunger 
attached to tho combined ram and vibrator 
Approximately six seconds is sufficient to 
remove all the mr< sand from a cj Under 
block.—The Foundry, 61 24, 1 pp , ill 

A New Cupola Which Preheats the 
Blast.—It has remained for European 
practice to take the lead in the use of this 
principle in the common cupola furnace 
The type of cupola invented by E Schur- 
mann Dresden Germany, is th© first to be 
used in this country This furnace was com 
pluod and placed in service early in October, 
and has been in continuous service since that 
time The advantage claimed for tho cupola 
in practice are the saving lu ooko, a reduc¬ 
tion in the sulfur coutont and a greater 
toughness in th* iron meltod The user 
states that the teat pieces poured from metal 
melted In this cupola are much tougher than 
those from the standard type cupola A 
saving of from 20 to 26 per eont in the 
amount of roko required to melt a given 
quantity of iron is reported The sulfur is 
said to be about two points lower in the 
iron when it comes from the cupola than 
when it was charged Tbe analysis of the 
entering charge shows 0176 per cent sulfur 
It U said the metal shows a sulfur content 
of 0 156 per cent when the metal is taken 
from the cupola. The molting speed of the 
Schuermann cupola Is about 60 to TO per 
cent of another cupola the same trim in use 
in the foundry In which the initial American 
Installation was made —Tho Fomdry, 61 24, 
S pp., ill 



Investigate SPRACO 
Industrial 

Finishing Equipment 


Greater Speed, Finer Finish, 
at Lower Cod 

Saves the work of 3—5 men. 
SPRACO is the clean, healthful, 
scientifically correct method of 
applying decorative or protective 
coatings to a manufactured com¬ 
modity 

Finish-wise and economy-wise 
SPRACO equipment is more 
highly productive of Satisfactory 
Results than any other 


We alto manufacture portable painting out 
ftte for til klnde of etructurul end broad 
surface work.—Interior# and exterior*. 



For ysart ws hav# bwn making 
a specialty of equipment stritad to 
ths exacting raquiramants of this 
typs of work. Lot us sand you our 
Jtm booklet,—and othar Information 
which may ba of help to you. 
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A Proem for Fixing Free Nitrogen is 
being perfected by the Fixed Nitrogen 
Laboratory of the Department of Agricul 
tare, sooording to the annual report of its 
director One of the moat important step* 
In any process is the development Of a 
catalyscr whose purpose is to aid In the 
chemical reaction which takes place wheu 
hydrogen under prewure is combined with 
the nitrogen of the atmosphere to form nra 
monte* In this latter compound nitrogen la 
available for fertilisers Of the nou-rfd 
processes which have been used successfully 
on a commercial basis the direct synthetic 
ammonia process ia apparently the moat 
promising one The problem Involved in the 
synthetic ammonia process may bo dhided 
Into two groups, first those which oonetrn 
the prooess of making the hydrogen combine 
with the nitrogen of the tdr ami, second 
those which concern the process for manu 
factoring and purifying the hydrogen nitro 
gen mixture employed In the process Thn 
nature of the entire process centers about the 
catalyst, and depends largely upon its char 
actariatlca. As far a* wo have been able to 
Itarn, there Is no country in the world which 
has an ammonia catalyst superior to that 
devoloped by tills laboratory A method has 
also been developed for manufacturing this 
material which gives the necessary chemical 
control of the product and at the same time 
makes large scale production possible As 
a consequence we are now In possession of 
auch reliable information concerning at least 
one type of ammonia catalyst and its maun 
fflCture that one of the principal obstacles 
to the successful operation of such plants as 
United States nitrate plant No 1 at Bhcf ( 
field, Ala , has been removed 

The Instrument Field has been active 
in its contribution to power plant progreim 
during the pant year A now steam flow 
meter correcting automatically for vnria 
tions in steam pressure and temperature ban 
made its appearance, other meters for the 
measurement of stcum btnc Wu improved 
and simplified, and new combinations to 
give other data on the same chart <ffectod 
Among the new developments may be men 
boned a combination barometer and vacuum 
recorder, a liand tuehometer fitted with *|>oed 
recording mechanism time new electrical 
CO, meters making use of the \nriation in 
thermal conductivity of the flue gases drnft 
gages of the dial typo readable arrow the 
boiler room, an inatrumtnt for indicating 
and recording variations in the wnter level 
in a boiler under pressure and u wiriet\ of 
other devictw, all designed to give tin njicr 
ator some apeeific information and hdp him 
visualise the actual operating conditions — 
Fower, 50 1, 4 pp til 

Salt Made from Sea Water ia the 
produrt of a largo California industry The 
sea water Is taken from San Francisco Bay 
during periods of maximum high tide in May, 
June, July, August September and October 
The sea water enters the works generally 
through a slough luto the intakt receiving 
or tide pond which la provided with Urge 
flood gates that automatically open when 
tho water can run In and dose ns the tide 
ebbs. From tho Intake pond tho son water 
is raisod by a large paddle-wheel pump and 
goes through the ponds mentioned grnd 
imlly becoming more and more concentrated 
until it reaches tho crystallising ihuMs It is 
run into these to n depth of nbmit six inches 
whoa it has reached a strength of about 
25 5 degrees Bnum6 or when crystnla of 
salt begin to form Tho industry is on a 
sound basis, although competition has been 
keen among producers, conditions arc better 
than they arc on the Atlantic const, where 
largo consignments of salt arrive at irreg 
ular intervals from Europe and tend to upset 
the market. Furthermore the climatic con 
ditiou* in those parts of California whore 
the so-called solar evaporation methods are 
practiced are fairly regular little or no ram 
falls between March and October The total 
evaporation during a season from March and 
through October, aggregates about 30 inches 
Marvcstlug commences ubout the middle of 
July when five to eight Inches of salt Is 
found —Chom and Mctnil, JUng , 29 20 3% 
PP.iH. 

A New Source of High-Grade Coking 
Coal will be marie available by the dis¬ 
covery of a process for separating small 
amounts of pure coal from large masses that 
are lmpuro The apcciflc gravity of each 
piece of coal deponds upon the quantity of 
ash present In that piece Hence if a sep 
•ration be roado by a “float and sink*' method 
by Introducing the coal into a liquid of the 
desired specific gravity, as for example 138, 
all tbs coal having a specific gravity lees 
than U8 will float and all the ooal having 
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Dual Duty Bearings 

in Industrial Machinery 

Reduce power losses; simplify lubrication; assure 
more continuous operation with fewer idle hours; 
prolong the life of the machine and greatly reduce 
expense for replacement of both bearings and 
other working parts. 



Dual Duty—means capacity to take in one bearing 
any combination of radial load and end thrust. This 
advantage, together with perfect adjustability for the 
wear which inevitably follows motion, has resulted in the 
equipment of a great and rapidly increasing number of 
industrial machines with Timken Tapered Roller Bearings 

The Timken Roller Bearing Company 
CANTON, OHIO 


© 1924, T R B Co. 

TIMKEN 

Tapmrea 

ROLLER BEARINGS 
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COPPER STEEL 

STANDARD BUILDINGS 



Truacon buildings are 
made in all sizes, various 
types and any arrange- 
ment to meet the exact 
needs of the owner. 


W N THORNBUROH MPO CO CICERO ILL- 
SAWTOOTH TYPE THU SCON BUILDING 


The Miracle of Simplified Building 


A great step forward in build¬ 
ing history is represented by Trus- 
con Standard Buildings More 
than standardization, it is a sim¬ 
plification of the whole building 
program as applied to the great 
bulk of industrial buildings The 
standardized units are combined 
in an infinite variety of ways 
Each building is an individuality 
in itself, especially designed for its 
particular uses, and distinctly dif¬ 
ferent from every other building 

The standard units are large, 
providing in one factory-made 
panel the equivalent of a dozen 
different materials and opera¬ 
tions Whole sections of a build' 
ing are standardized in this way 
Thus the simplification of Truscon 
Standard Buildings means to the 
purchaser greatly reduced cost— 


a full hundred cents for his build¬ 
ing dollar It means promptness 
in delivery and great speed in 
erection 

One contract covers the entire 
operation Just one source of 
supply, one responsibility and one 
profit The troubles, delays and 
extras are eliminated from build¬ 
ing It is simplification from start 
to finish 

Leading industries have endorsed 
Truscon Standard Buildings by re¬ 
peatedly ordering them for large 
varieties of uses Similar satis¬ 
faction can be obtained by you 
You have full choice of sizes, 
types, layouts, arrangements and 
designs You can get just the 
building you are looking for and 
save time and money 


Order your budding before the spring rush Let the 
Truscon engineers help you, get our useful \nforma- 
don Return coupon or use your own letterhead 


Lending 
manufac 
tunrra of 
Remforring 
St«l, 

Mcral Lath, 
Steel 

Window*, 

Standard 

Building*. 


tVortfmma and CMfota from Pacific ta Afimtk. 

Far addrttm *«« aAone boob of principal dfa. 
Canada. WalbnfUU. OnL Export Dip No* York 
Sand uaeful building book and euggomosi on building to 

ba uacd fee... ™ — 

Length_Wkhh „„ _ jHagh_ 

AMram .. .—-- 


.(ba-s) 


Steel Joist*, 
Concrete 
Road Rein¬ 
forcement, 
Steel 

Stampings, 
Foundry 
Flasks, etc. 


a specific gravity greater than 1.88 wtQ sink, 
am) ao exact separation will thus be made, 
dividing the coal into two definite grades, 
tha low ash grade having lees than six per 
cent ash This process consists In the pro¬ 
duction of a heavy gravity liquid, termed a 
' fluid mom, by agitating a definite mixture 
of any suitable comminuted eoild, each as 
sand, end water the sand being kept in sus¬ 
pension in the water by suitable means for 
providing agitation and the mix readily 
maintained at any desired specific gravity 
The specific gravity Is under close control 
and can be varied accurately at will In 
the anthracite region of Pennsylvania this 
process bos also been used since two years 
to prepare the coal for market by the re 
moval of slate, etc. one machine doing the 
work of n targe number of the usual Jigs 
spiral* and other slate removonu— Iran Age, 
m ,26, 2 pp ill 

A Remarkable Improvement in Hack- 
Saw Blades has been accomplished by an 
English manufacturer, which, when used in 
conjunction with a special machine gives six 
to ten times the usual output per blade 
The new blade can be resharpened It eon 
tains 18 per cent of tungsten and it is 
claimed that It cuts progressively faster and 
faster after each resharpening Tests made 
qn tho new blades boro out the menu 
facturers conservative claims A long scries 
of cuts were made from a four inch mild 
steel bar, using a 12 inch blade 1*4 inches 
wide with six teeth per inch, running at 170 
rpm. While the HmN*f**she cuts required a 
longer and longer period of time up to abont 
thirty when the blado was resharpened it 
was found that the time needed to nmke the 
ooirosponding cut of each scries was shorter 
and shorter within each series. That Is the 
■aw actually improved with use provided it 
was resharpened The 282d cut was made 
in 4% minutes--less than any preceding one 
The lueroge time was seven minutes per 
Cut, In gem rul these blades appear to cut 
tha time required for the present practice 
about In half, while the output per blade 
is increased 7 4 times— Iirars World , 19 12 
2 pp, ill 

New Interest In an Old Coalfield In 
North Carolina —Believing: that the Tri- 
assic coal of the Deep River field was much 
more valuable than had been generally cou 
tldered and that it should become a source 
of fuel, not only for mills and railroads of 
Eastern North Carolina, but for domestic 
use In the form of coke n geologic invest! 
gation waa made of this flold during 1021 
and 1022, by the North Carolina Geological 
and Economic Survey and tho United States 
Geological Survey Coal deposits have been 
known in North Carolina for about 150 
years and for many years there has been 
more or h ss interest aroused ns to the possi¬ 
bility of developing commercial fields of this 
mineral Considerable prospecting and some 
mining 1ms been done during this period, but 
mo«t of the work wns a failure due to several 
canses, chief of fchkh perhaps was lack of 
capital and huvlng men unfamiliar wlth^eoal 
mining in churge of operations. As a re¬ 
sult the public began to consider that either 
tho coal waa so poor or tho mining condi 
tiouH so bad that it was very doubtful if coal 
mining could ever be made to pay This 
was probably & natural sequence considering 
whnt was known of some of the coal which 
was in very thin seams and obviously could 
not be worked profitably Also considerable 
coal that wns first used was weathered and 
did not have the heuting properties expected 
of it. The amount of available coal in this 
workable fiotd referred to above is estimated 
by tin geologists as approximately 68 000,000 
tons of recoverable coal and that mining can 
be curried on profitably to a depth of 2000 
feet The arcu in which this tonnage is 
included Is about 25 square miles, and It Is 
considered reasonable to assume that the coal 
s b<xl throughout this area averages at least 
three feet in thickness of recoverable ooaL— 
Ifjfia Record, 84 .28, 2 pp. 

The Year 1 * Contribution ta Power- 
Plant P ro gross.—Durtn « last year all 
sorts of facts, theories and ideas that have 
for yonrs lain dormant in textbooks have 
Como to life, demanding immediate recogttl 
tiou Remarkable open mindedness has been 
exhibited by the engineering profession 
toward these "innovations," Whether it be 
1200-pound steam pressure, the mercury tur¬ 
bine or reheating between turbine stages, 
every suggestion of theoretical merit is be¬ 
ing given serious attention A number of 
the largest and most recent central-station 
plants are being equipped to bam pulverised 
fuel, steel plants are patterning after the 
River Rouge Installation of the EM oom* 
< Continued on page 199) 



The logic of 
one-piece 
furnace walls 

S INCE the dawn of history 
men have built all walls one 
stone upon another But today 
jointless walls of * concrete for 
permanence" have proved this 
illogical even in construction 
work—and in boiler furnaces the 
brick on brick method is obvi¬ 
ously out of the question. 

PUbrioo, tbs plastic fire brick, la the 
logical furnace lining It comes in 
metal containers—no loas here by break¬ 
age In storags or transit. It la pounded 
into place by unskilled labor-by any 
one who can handle a mallet. The first 
slow heat of the furnace bakes and vit¬ 
rifies it into a solid, one-piaoe, rock like, 
air-tight lining—makes a huge cruci¬ 
ble out of the furnace. 

Many Plibrico Installations have lasted 
three end four years, and are still In 
exoaOent condition. 


May w* t«0 you more 
about this positive 
furnace economy I 
Then send the eoupoft 
fer “KefrMtoelM end 
Furnace Dtolgn" 
Free, of course. 




a« u xru.of 
Jointlkm Fiat Brick Co. 

I US CLAY ST CHICASO 


Plibrico Is delivered only in ttsel con¬ 
tainers of distinctive appearanos, as 
Shown above. 

Warehouse stocks In sixty dtits to the 
U 8 and Canad a ■ see 'phone books. 


Jetatioao Fire %ich Co.. 

1169 Clay Street, Chicago 

Meaoo eood me the B-paco booklet, "Rotao- 
tertaa and Fmooo Dotiga*—no obligation 
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These Engineers Find Fordized 
Haulage Most Economical 


The R. L Steed Eng. Co, erecting engineers, 
specializing in the installation and overhauling 
of power plants in Detroit, use Ford Trucks 
and Fordson Tractors exclusively for hauling 
heavy machinery and supplies 

A Ford One-Ton Truck with a big semi-trailer 
having a 30-ton axle and wheel capacity is used 
for heavy duty work. Loads ranging from 5 to 
22V4 tons are carried at an average cost per ton- 
mile of less than 33 cents This exceptionally 
low cost enables this company to give custom¬ 
ers a much lower hourly rate than the prevail¬ 
ing charge for larger trucks. 


This truck and trailer are shown above with a 
9-ton planer, a typical load 

This company is completely Fordized Super¬ 
intendents and foremen use a Ford Sedan for 
rapid transit from one job to another, a fast 
Ford Model T “pick-up” saves much time 
delivering tools and supplies, a fleet of three 
Ford one-ton trucks, equipped with sturdy 
trailers, and a Fordson Tractor comprise their 
heavy haulage equipment 

Eight years of satisfactory experience in the use 
of these dependable units has proved to this 
company that to Fordize is to economize. 


Sw Authorial Ford £Wrr* for further fad s about 
Mm amt othrr «x ampUs of Ford operation* 



CARS • TRUCKS • TRACTORS 
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tyPhat Comjort-Joovtrs Say No.487 



2ooo Miles over California Mountains 

M My car has been equipped with Hoo-Dyes for a little over ten thousand 
miles, and they have never been touched 1 just returned from a two- 
thousand-mile trip in to the mountains, over some very rough roads, and 
am thoroughly convinced that the saving of an automobile body more 
than pays for the Hoo-Dyes in ten thousand miles. 

It is almost Impossible to appreciate what your shock absorber docs to 
smooth out a road and save an automobile, unless one drives the 
same kind of a car without the shock absorber on it. 1 ( Nam*<m r tquesu) 

No device employing strap connections can possibly control 
both the upward and downward action of the spring. Such 
devices must not be confused with the Hoo-Dve double 
acting, hydraulic shock absorber w hich absorbs Doth eccdt 
and compression by means of a rigid ball jointed link. This 
connecting rod transmits every axle movement directly to 
the hydraulic cushions. In no device without such cormec 
tiona or without the marvelous flexiblc-con trolled, non 
compievilble llauid, as in Hoo-Dyes, can the tame comfort 
and safety be obtained. 

The Houdaille Company, 1458 Weit Ave* Buffalo, N. Y. 

tv Umtd* M, On*. 


Double-Acting Hydraulic Shock Absorber 



Why Have So Many Machine Tool 
Manufacturers Standardized on 
Gurney Ball Bearings? 



"DECAUSE Gurney Bearings 
mounted according to Gurney 
Engineering Practice hold ma¬ 
chine tool spindles so that they 
effectively resist the thrust and 
pull of tools from any direction, 
controlling displacement, vibration 
and chatter They prevent all 
movement except rotation Gurney 
mounted spindles turn with the 
utmost care and freedom They 
offer the utmost rigidity against 
any other movement 

GURNEY BALL BEARING CO 

402 Chandler St. - Jamsstown, N Y 
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pany and hit equipping to burn in comblna 
tion powdered fuel and blast furnace gas, a 
variety of smidlor industrial plants have 
adopted this method of burning coal, and a 
surprising number of existing plants are 
trying out one nr two boilers with this fuel 
to dott mine the system that will fit in best 
with thejr particular conditions Ono large 
central station that huN been burning fuel 
oil for several yearn is trying out powdered 
cohI under one or two boilers. Overproduc¬ 
tion dm to tla ever increasing demand for 
gasoline vast quantities of oil lu storage and 
low prices, summarise tho situation in the 
oil field The last uamod factor has stiro 
uluted the use of this temporarily cheap 
fuel in the boiltr room and has resulted in 
numerous changes with profit from coal to 
oil. Nut alone in New England is oil fuel 
making great headway, but a considerable 
number of new buildings in New York City 
as well as in Philadelphia and other sections 
are adopting It Its use for heating boilers 
it also increasing— Power, 50 1, 4 pp. ill 

Breaking Up Large Castings by means 

of explosives has been hastened by a new 
and interesting method used in England for 
boring holes for the rxplosive churge A 
long pioco of nno-fourth inch external diam 
©ter iron pipe is connected to a cylinder of 
oxygen by means of u flexible tub© Tho 
end of the pipe is thin hen ted to a red heat, 
when the oxygen is slowly turned on Tho 
metal of tho pipe is thereby ignited and 
continues to burn at great heat This flam 
ing metal torch is then uwod to melt a hole 
in the lasting, being simply pushed Into it 
Uke a hot knife into hutti r It wtui found 
that u 14 inch length of the small pipe was 
sufficient to make a 0111 inch hole three and 
one half feet deep iu u casting iu this mnn 
nor The hole is continually kept free from 
molten metal by the pressure from the 
(ylinder of oxygen Heavy masses of con 
crete may be attacked in the snmo manner 
—Practical Fng 08 1020 

Two Developments which seem to be 
inert using in favor ami usefulness arc the 
divtlopmmt of tin centrifugal casting of 
metals, particularly of tills and ring forms, 
which seems to offer much promise both in 
economy of cost nml increase of quality 
and the iucri used use of dull molds in the 
production of castings width have to be 
duplit uted a large number of times and in 
particular the increased use of pressure die 
castings ( bill castings arc now being pro 
ducul in brass nnd hrmisu and pressure die 
castings of intricate form in lead tin xiuc 
and aluminum bam alloys Only the lack 
of a satisfmtorv mold material prevents the 
possibility of producing pressure die castings 
In brass and bronze which could thus be 
cast to Rixe and require little or uo machjii 
ing— Brass World, ID tJ l A P 

Metallurgy 
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Ford Will Make Steel in New Way.— 

Dirci t production of steel from iron ore in 
one (niitinimiis proof ss has long been a 
driam of metallurgists Something over two 
yturs ugo a conBidernhlt stir was caused in 
European steel circles by the announcement 
that n breach metallurgist, Basset had de- 
\ciopi*d such a prociss and thnt a company 
had Is on formed to work it on a largo scido 
Reductions in the cost of plant, fuel and 
lubor were claimed nnd the over all cost 
of prodiutinn was said to be only 50 per 
cent that of the standard method Critics of 
borne competrnci In Id these claims exogger 
ated however Th< Basset system In not 
the only one of its kind, liowiv^r uud tho 
Ford Motor ( o will teat at its Kiur Rouge 
plant the Boummd process for tlm direct 
production of steel This process involves 
four separate stages, A« iu the Basset pro¬ 
cess powdered fuel is usod and the first 
stage consists of the gasification of tbls fuel 
Iu the second stage the Iron ore Is reduced 
by the gases thus formed, the iron sponge 
produced is charged into an electric furnace 
nnd the slag removed in the third stage, 
while hi the fourth the stet.1 is further re¬ 
fined 1/ necessary Thu material thus never 
gets cold from the time tho ore is first 
heated, hence there should be a saving in 
fuel Waste boat, moreover U expected to 
furnish all of the power required for work 
lug the process—Automofiee Zwd, 50 1 
The Superiority of American Dura¬ 
lumin.—An interesting commentary ap¬ 
pears in an editorial in Okem and Retail 
Eng The greater experience of Ormsnj In 
the alloy field of metallurgy, and the Ger¬ 
man's reputation for painstaking accuracy 


and earefutncM have probably boon responsi¬ 
ble for the prevailing idea that no aluminum 
alloys have yet been made quite equal to the 
German The impression has been dispelled, 
however, by a recent incident from which 
we learn that the German product has been 
for outstripped by the American, par¬ 
ticularly with respect to that moat important 
single factor—uniformity It appears that 
Commander Weyerbacher, builder of the 
unvy dirigible “Shenandoah M baa stated to 
a conversation and In an unofficial manner, 
that American duralumin la uniformly de¬ 
pendable, while that produced In Germany 
Is sometimes excellent and sometime* “not 
so good “ 

Tying Gray or White Cast Iran la 
Knota Ta now made possible by a near 
process Invented by Alex K Schlaap The 
process is very simple, consisting in heating 
tho cast iron to a temperature shortly above 
the critical temperature of 1000 Fahrenheit 
while protecting it in a muffle surrounded 
by a gas flnmo and open at the top As 
soon as the gray cost iron reaches tbs 
proper temperature the muffle and Its con¬ 
tents are removed from the furnace and al 
lowed to cool in the open air The whole 
operation requires about 45 minutes, starting 
from cold cost Iron Tho method has been 
iu continuous use for a year, chiefly for the 
purpose of softening gray iron castings for 
machining purposes, and especially for mak¬ 
ing automobile piston rings The most note¬ 
worthy characteristic, is the combination of 
pliability, ductility, malleability and re¬ 
siliency In its resiliency the heat treated 
metnl must resembles steel, since it shows 
this property both before and after distor¬ 
tion For exnmple, a thin bar might be 
coiled up into a spiral and used os a spring, 
although of coitme, not nearly as strong 
and resilient as a tempered steel spring It 
is worthy of note that this annealed cast 
iron docs not warp on standing Samples 
of annealed Iron have stood for several 
months without changing shape by as much 
as one thousandth of an indn as compared 
with unnnnealnd castings of the same metal 
mul pattern, which have warped —Iron Age, 
lid 1, 7 pp, ill 

The Effect of Titanium Additions in 

i>p< n hearth steel treated with ferromlieou 
as h deoxidiser i» the subject of investiga 
tions made by the Bureau of Standard* de¬ 
ni ribed in Tech Paper 241 It was found 
thnt a higher percentagi of piped rails come 
from titanium than from silicon t mi ted 
rails, hut tho time of te» tiling iiffucm the 
number of pipes Thf greatest number of 
pipes were in rails from steel treated with 
the smnlkr amount of ferrorarbon titanium 
per ton ami variations in the amount above 
this did not seem to affect the plj>e The 
titanium treated rails were hardi r to break 
and showed more uniform fractures in th© 
drop tent than those treated with ferro- 
sllmon The tltumum additions compared 
with the silicon additions had a marked of 
foct in reducing the negrcgutUm of carbon 
at the top of the ingot This improvement 
was approximate proportional to the ti¬ 
tanium additions hut the effect falls off 
rapidly at the bottom ends of the A rails. 
Rail sections from the top of the Ingots from 
titunium treated heats were more uuiforra in 
hardncHH than tlmsp from similar |>osition* 
in silicon treated heats This effect hail en¬ 
tirely disappeared nt the bottom of the ingot 
The results of tensile impact and endur 
nnoe tests did not show as much improve¬ 
ment from the titanium treatment as was 
expected from tho d( creased segregation 


The Fractice of Analysing Metals by 
Means of X-rays is only in its infancy 
There Is every reason to believe thut soon 
great advances will he made in determining 
the crystallisation nnd therefore the proper¬ 
ties of tnetuls Students of metallurgy am 
well aware thut the properties of metals and 
other bodies de|»end on the nature of their 
crystallisation The microscope bus rendered 
valuable service largely because it tnabiot 
the form and arrangem* nt of the crystalline 
grains to be studied The X rny curries the 
same form of inquiry into a region 10,000 
times more minute thereby furnishing new 
rv I dunce ns to crystalline structures so that 
It li now possible to see the atoms nnd tho 
molecules, and the way they form crystals. 
Every crystal has its characteristic X ray 
spectrum and can be identified thereby even 
when the individual crystals are beyond tho 
resolving power of the microscope and the 
substance la in danger of being called amor¬ 
phous If a specimen contains a mixture of 
crystalline substances, the spectrum shows 
th* combined effect of all tho substances, 
and provided each Individual spectrsm to 
(<7o*touted on page 196) 
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B IG mileage! Smooth mileage 1 Economical The wonderful Willys-Knight sleeve-valve engine 

mileage! The beautiful Willys-Kmght is utterly free from the woes and wear and tear 
gives you more satisfying mileage than you ever of ordinary poppet-valve engines. It actually 
dreamed you could get from a car. improves with use 1 Carbon literally makes it 

This fine car keeps youth in your veins and age “ increases compression! 

out of mileage. Its beauty keeps you proud There is never money nor time out for valve 
Its action keeps you happy. Mileage makes your grinding. Owners report 50,000 miles and 
heart grow fonder. As months follow months, more without so much as a tool touched to this 

you realize that Willys-Kmght is the greatest engine As to total mileage—no Willys-Kmght 

Investment in pleasure you could ever make engine has ever been known to wear out! 

Willys-Overland, Inc , Toledo, Ohio * WtllysdDverland Sales Co Ltd , Toronto, Can. 

Other Willy*-Knlght Model* 2-pa**. Roaditer $1175, 7 pa** Touring $1325, 5-pass Coupe Sedan 
(Standard $1450, De Luxe $1550), 5 pass Scd.m $1795, <De Luxe $1895), 7 pass Sedan $1995, 
all price* Lo b Toledo We reserve the right to change price* and *peclfications without notice. 
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At the End of the Good Road 

GMC Trucks Provide the 
Power to Keep Going 

Road conditions do not enter the consideration of a 
trucking route, where GMC trucks are to do the 
hauling, except in the rare cases where the roads are 
so bad that traction is impossible. 

For GMC trucks, if wheels can get a grip, will carry 
their full load anywhere — a fact made possible only 
by the surplus of pulling power provided by the now 
famous GMC Two-Range Transmission 

Also, this exclusive GMC development permits a 
maximum speed upon good roads And both of 
these with an economical engine. 

This combination of pulling power and road speed 
has enabled thousands of truck users to widen the 
radius of their hauling. It also has developed many 
new uses for motor trucks where operating con¬ 
ditions demand the speed-pulling power combination 
that GMC trucks alone provide 

Ceneral Motors Truck Company 

Division of General Motors Corporation 

PONTIAC, MICHIGAN 

Distribution Centers at 


Ala. 


C 

W Va. 


* Direct Factory Branch** 


Akron 
♦Atlanta 
Baltimore 
♦B irmingham 
♦Brooklyn 
Boa ton 
Buffalo 
Beaumont, 1 
♦Chicago 
♦Charlotte N 
♦Cleveland 
Cincinnati 
Clarksburg 
♦Dallas 
•Denver 
Detroit 
Dayton 
£1 Faso 


Erie 

Houston 
♦Indianapolis 
Kansas City 
♦Los Angelas 
♦Louisyffi* 

Lincoln 
London, Eng. 
♦Memphis 
♦Minneapolis 
♦Milwaukee 
Montreal Quebec 
New Orleans 
♦New York 
Oshawa. Out, 
♦Oakland 
Omaha 
♦Philadelphia 


Pittsburgh 

Portland 

Parkersburg W Va, 
♦Pontiac 

Khestar, N Y 
Louis 

«n Francisco 
•tlla 
*>kane 

~ilt Lake City 

S aginaw 
an Antonio 
hreveport 
Toronto Out 
Vancouver B, C. 
Washington 
Winnipeg Man 


GMC TRUCKS ARE SEVEN STEP $ AHEAP 

General Motors Trades 
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known, the apedmtm cun be analysed —Iron 
Trade, 73 26, Vi P 

Effect of Cold Work on SUinlesg Stool. 

—Most metal* when distorted by cold work 
hate n greater tendency to oorrode than 
they have m the normal condition Stain- 
leu steel i* no exception to thla and when 
severely distorted U rust* comparatively 
readily for example a coil of severely cold 
drawn wire will mat into a solid maw if 
left Lxptmd to the atmosphtri for a few 
months The comparative reaUtance of the 
distorted uml uudistnrted material cun be 
shown, for example by placing half of a 
broken tensile t< st piece of hardened and 
tamiKred ntinnlnw stitl (wldoh had been 
polished all over btfnrc breaking) lb a *olu 
tlon of sodium thlurhlo, corrosion will com 
muutc at tin distorted end A* to whether 
corrosion will tukp place or not nnder stated 
conditions after u small amount of distor 
tiou depends on the romposition of the steel 
and can only be settled by actual exporlmtnt, 
but flu b in d resistance is always pro 
duecd, just an it is by tempering a hnrdoned 
sample It is for tills reason that a polished 
surface on stainless stee] is more resistant 
than a roughly machined surface the effect 
is flue, however, not to the presence of 
polish on the formei but to the absence of 
the distorted wkin whit li in produced by the 
rough uiuchining —Practical Rnq f Note 

The Caloricing Process consists in 

placing the material such as tubes in u 
rotary retort and heating in a reducing at 
mosphore of high temperature, the retort 
b<ing filled with a mixture containing finely 
divided aluintmim The treatment infuses 
aluminum mto the exposed portion of the 
metal to form a homogeneous aluminum 
alloy This process is applied to material* 
already made It is not a cast alloy but a 
aurfnc* treatment by which aluminum is ac¬ 
tually driven into the metal (not merely 
deposited) uml forms a new surface of alumi 
nmn alloy The process i« applied to stool 
or si mi stud products such as pipe, tubing, 
bars or otlur sections, thin slants or small 
pieces Paloming renders mnterial so proo- 
wwed resistuut to heat, abrasion and certain 
corrosion particularly air wutir electro¬ 
lytic alkaline and certain tuld and other 
thenikul actions The structnrul strength of 
the material is maintained and the ooating 
is an integral part of tin. metal protected 
The tlcctrolvtic theorv of corrosion explains 
the protective action of the aluminum coat 
iag of rulorizuiL muti rial Examination of 
a sumplc of corrodrd modern steel will dis 
dost dtip pits or spotk where the metal has 
been cnt< u through by rust Analyses show 
that Htn I products of today duo to rapid 
production methods contain impurities that 
locally and hnaten corrosion by electrolysis 
It is the familiar action of rusting in spots 
that is proving so troublesome in the appli 
eutlon of modern iron and ateel today Alnml 
num is electro positive to iron and becauae 
of (he results secured by the process of iio 
prognuting aluminum into every void in the 
surface of the steel and alloying with the 
steel itself denslfylng the surface and build 
lug It up to protect the base metal, corrosion 
of the base metal is definitely retarded by 
calorising —Chem and MetaU Eng, 2D 27, 

2 pp 

Titanium in Cast Iron.—The effect of 

titanium on the formation of graphite is 
somewhat like that of silicon but more in 
tense This is true to such an extent that, 
independent of the content of silicon the 
upper limiting percentage of graphite forma 
tion is exceeded when the titanium total 
reaches <U per cent. Until the maximum 
amount of titanium ha* been reached the 
graphite favoring influence of the titanium 
is greater than all other influences on me¬ 
chanical properties. These properties are 
very greatly improved with increased content 
of titanium, but the percentage of graphlts 
stay* about the same Increasing the titan 
ium content renders cast iron Jem soluble in 
odds. —Htahl and Risen, 43 40, 4 pp. 111 

A Study of Tarnishing carried out for 
the Hritlsh Non Ferrous Metals Research 
Association has brought out for the first 
time the marked difference in the mechanism 
of corrosion with different metals This dis¬ 
covery promises to prove of the greatest im¬ 
portance both from a practical point of 
view and as leading to a further elucidation 
of the whole qneation of corrosion Three 
different types of tarnishing have been dis¬ 
tinguished In the first type, represented 
fay copper the tarnish film actually protect* 
the metal from further attack, the pro g ram 
Of tarnishing becoming slower and slower as 
exposure proceeds. This is aocountsd for by 
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the supposed con tin no us layer which the I 
turdUli film form*, and the consequent dlf I 
Acuity the corroding constituents of the air 
find in reaching the underlying metnl In n 
second typo the tarnish film is neutral and 
the attack proceeds steadily, for iuHtnrn < 
rine lu a dry stmoephere in this caw it 
is probable that the film to pervious to th< 
air Finally, the corrosion, while starting 
off fairly slowly mav become ucctkrntul 
and this forms the third type, exemplilnd 
by iron, it is «uggentod that hero the cor 
roeiou product—rust—assmta in the uttat k 
Some mototo, auth as sim hroas ot< m iv 
follow more than one type of progress m 
cording to the atmospheric conditions or 
even to tho timkmitw of the tnrmsli film 
For instiuicc with braes the otLiek brm 
proceeds umformlj but Inter the him < \ 
bibita a protective influence and tho attm k 
slows off .—Metal In4 , 24 2 pp 

Mining 

Th« Consumer's Power to Make or 
Break the Coal Market is made evident 
by an unul>Mis of the nlullnns bilvuen <kui 
N iminrn stocks mid pruv and if ;s found 
that this relation Is almost malluinath al 
V reserve todow IO.IKKMKH) tons lndu utis a 
siller’s market 20 000 000 tons mdiiatiy a 
panicky market and ubovi 40(XNi(NN> tons 
indicates a buyers market in which snlesmin 
again tako the road and solicit btudmsH on 
the coiiHUfiicrs terms On last Nopfi mber 
1st, cominemal consumers mid ritml coal 
dealers had on bund un estimated total <»1 
00000(100 tons of soft coal which is dpi Ha 
ltnt to five ueeka’ output at the prisent 
rnto of prealuction Tn equalize thi seasonal 
demand for coal and relieve the wuitir 
burden of railway traffic would require tin 
| storage during the summer of only 20 000 00(1 
i tons more thun to already stored Amenran 
I consumers can manage to find storage for 
this additional 20 000 000 tons It could b« | 
put awuy without involving the construction 
; of new yards, simply by utilizing more effec 
lively the existing storage futilities or bv 
.expanding the crude arrungunent of tin or 
| dinary email plant —Cual Ago, 21 25, T 
pp, HI 

Chilian Nitrate Reserves arc adequate 
for several generations according to a 
writer In Engineering and Mvnng Journal 
Press (117 2), who abstracts a long report 
on tho subject which was submitted to ( on , 
grew It is staled that whilt it is \<r\ 
difficult to arrive at a full and nccuruti 
estimate of tho amount of nitrate left for 
future use, tho ividence that tho reserves un 
adequate to the worlds needs for main 
years is overwhelming Mining is oxhnud * 
ing the beds, but unproved tiehnoiogy jh I 
rendering lower grade material available It 
■<emu fairly certain that long before tin 
natural nitrate has been used up satisfne 
tory substitutes will be avuilubk in mb 
quttte quantity Roughly tho output doubles 
every decade. 

Mine Samples and Delivered Samples 

of cool are not tho some thing according to 
7Voh*ictfI Paper 3+} of the fiureaa of Mine t 
Analyses of mine samples of coal arc plenh 
fill, but available analyses of dillvired coal 
are relatively few Mine samples arc ooi 
lected according to a standard method The 
sampler cuts a channel 2 by 6 inches or 1 
by 4 inches from roof to floor in tho fact of 
the seam and excludes from the saraplo anj 
partings more than three-eighths of an inch 
thick and any lenses or concretions of * sul 
fur,’* or other impurities, more than two 
inches In maximum diameter and one half 
of an Inch thick. Analyses of mine samph s 
form a permanent or scientific record of the 
coal bed at the point sampled In tho pur 
chase of coal, mine samples may serve as a 
sufficient guide to the experienced purchaser 
who has knowledge of the impurities in th< 
scam and the degree to which these are elimi 
nated in mining and preporing the coal To 
tho overage purchaser, unacquainted with 
those details* however dependence on mine 
samploa may be misleading The quality of 
eoaJ indicated by the face samples can rarelv 
if ever be attained in the delivered coni 
Certain Impurities that arc eliminated from 
the formally prepared mine sample nmy not 
be eliminated by the miner interested in m t 
ting ont a largo tonnag* Sorao of the roof 
and floor muy also be Included if these an 
soft or flaky Some mine analyses piirtiru 
Jarly those taken from geological roimrts 
may be either from outcrop coat or small 
working* not beyond the influence of 
weathering When cool prices are high and 
competition Is lessened it to easy for the 
miner and the management to lower the 
standard* of preparation of the coal, and a 
return to rigid standards la always difficult 


FACTS ABOUT A FAMOUS FAMILY 

■■■" ■ ■ • . . . . 1 fly 



The family’s 
crests 


You RECOGNI 7 I these trademarks They 
are the crests of manufacturing mem¬ 
bers of die General Motors family— 
symbols made immensely valuable by 
years of public confidence 

Some of these products which they 
represent contribute to the ment of 
other trustworthy motor cars and find 
a wide variety of uses outside of the 
automotive industry 

“Product of General Motors” is your 
assurance that back of each company 
are die resources and strength of the 
whole big family of which it is a part. 

GENERAL MOTORS 

Buick * Cadillac * Chevrolet * Oldsmojui t 
Oakland GMC Trucks 

General Motor* car* and Deko-Light products may be purcn**ed on tnc <»M \C Plan 
of Deferred Payment Insurance service l* furnished by Grnrral Muturs Fxchaqgc 
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Between point of shipment 
and point of destination 

AFTER your goods have left your door and 
* \ before they arrive ut destination they are out 
of your hands 

Transportation, trucking and transfer risks are 
many 

What will best protect your goods enroute? 

A Trans|K)rtation Policy with the Insurance Com¬ 
pany of North America will insure you against loss 
resulting from fire, flood, collision, theft and other 
penis, not only while your goods are in carrier’s 
hands, but at every point from warehouse to 
warehouse 

A claim under a North America Transportation 
Policy is settled promptly Over a century-and-a- 
quarter record of paid obligations is behind every 
North America Transportation Policy 

A»k a North America agent or write to Department / 5 

Insurance Company of 
North America 

Third and Walnut Streets 
Philadelphia 

“The Oldest American Fire and Marine Insurance Company” 
Founded 1792 



The Service of the Chemist 

A Department Devoted to Progress and Achievement in the Field 
of Applied Chemistry 

Conducted by ISMAB GINSBERG, Chemical Bnglnear 


Retardation of Spoiling of Butter,—A 

new method of butter manufacture in now 
being tried nut in Holland and In meeting 
with considerable hu corns Tho main feature 
lu this new process Is that It delays the de¬ 
terioration nml the spoiling of butter The 
new process consists in conducting the 
churning operation in an atmosphere of car 
bon dioxide flic nir is sucked out of the chum 
nml is replaced by carbon dioxide, which fills 
the pores of the butter und keeps out tho oxy 
gen as long ns tin butter is not vigorously 
agitated after exposure to the air Tlio natural 
process of deterioration is net*(orated by the 
oxygon and any temperature above tho point 
where the butter fat* would congeal and 
close up the minute spaces where the oxygen 
could penetrate nml product reactions 
The consumption of carbon dioxide in tho 
new method of manufacture is sold to bo 
nppmximati lv one kilogram for exery thou 
siiiid kilograms of buttir and Its cost to 
get her with that of the process is considered 
negligible in \icw of the advantages gained 
— four Ind hfl{) ( hem 

Cashew Nut Oil — A series of experl- 
mints hnw been carried out recently with 
cssluw nut oil in view of a suggestion that 
this oil could bo used In phnrmncentirfll 
preparations iu tin same manner ns almond 
oil The r« Milts of tliow experiments are 
published In tlm journal Malaga ioncul 
turnl Journal Tho experiment* should that 
th< kernels of the cashi \v nut w( rt rich in 
oil containing hflwiin 40 ami 45 per cent 
Ill extracting (hi ml fiotn the kernel it wuo 
found that dm to the naturv of the kernel 
it was necessary to exert a high pressure In 
order to get nut of it the maximum yield of 
nil The decortication of the nuts Is n dif 
fkult probhm in vhw of the knthory nature 
of thi slull and the presence of u vesicant 
liquid 'Hu cake v Inch r< mains after tho 
f \pn union of the oil is rich in albuminoids 
In « sumph obtained from the small lnhora 
tory hand pri ss it amounts to 23 4 per cent 
of albuminoids corn standing to 33 4 pi r cent 
on the drv oil free residue 

Change* in Powdered Rosin —Some of 

the ho culled constants of powdered rosin 
undergo pronounced changes within a short 
piriod of time even whui the rosin is stored 
in partially filled corked bottles While the 
rati of < hangi diminishes greatly after the 
first wuk it continues at n significant rate 
for nt hast three wuks At the end of six 
weeks the following changes took place 
The neld number had deer* nsed 53 to f)3 
|H»lnts thr ioihne mania r 47 3 to 52 2 points 
the snpoiiificntlnn number had imreawd 51 
tn HO points and tbe melting point 8 0 to 
11 1 thgms— Jour Ini hnq Chrm June 
J92i 

Sirup From Sweet Potatoes.—A 

method for the commercial munufactun of 
swut imtnto sirup based on laboratory nml 
plant experimental work has bepn deuloped 
by thi Tluremi of Chemistry From the 
standpoint of quality this sirup hns powd 
bilitus for use as a table sirup for cooking 
purposes nnd in the mnuuf net lire of colored 
and short gram enndh n For baking pur 
poses it might find H use in dark products 
■urh ns ginger snaps. It also has properties 
wldi It make It suitable for use in blending 
with other sirup to prevent crystallisation 
The commercial possibilities of sweet potato 
sirup nre limited by the high cost of mnnu 
fnoture under the present method For 
further ill tails see United States Dapnrtmemt 
of \grieulture, Bulletin No 1158, July ft 
1923 

Solvents for Making Vanilla Bean Ex¬ 
tract, —Because of tho restrictions on the 
use of alcohol which have followed prohibi 
tion und tin consequent substitution of other 
sohonts for tho extraction nf flavors, some 
preliminary work hns been done to deter¬ 
mine whether or not those alcohol substt 
titles produce the aame quantity and kind 
of extracts ns those prepared with the aid 
nf ethyl alcohol The investigation was 11m 
ited to several varieties of vanilla bean and 
tonka bean nnd the solvents selected were 
isopropyl alcohol ether acetone and carbon 
tetrachloride to be com pored with ethyl alco¬ 
hol The results show that the alcoholic 
solvents are much superior from the stand 


point of quantity of extraction, the carbon 
tetrachloride being the poorest in this re¬ 
spect. It is possible, however, that a pro 
liminary extraction with other or carbon 
tetrachloride followed by a weak alcoholic 
solution may be found to be practical For 
further details see Journal of Industrial and 
Knninccrinff Chemistry t page 782, August, 
1923 

Making Flexible Artificial Leather,— 

The flexibility of artificial leather depends to 
a large extent on the character of the back 
ing on which the coatings of nitrocellulose 
or aceto cellulose are built up For this 
purpose is now proposed a closely wovon 
cotton fabric with considerable pile The 
fabric Is dyed and passed through napping 
machines to gtio it h greater pile A senes 
of coatings Is then formed on this back 
ground from mixtures containing nltrocellu 
low nml castor oil Then the material Is 
embossed This product will resist the action 
of bent rain nnd snow and the wear from 
wind blown sand — Export 

Pilchard Oil.—A description of the 
various properties and constants of pilchard 
oil is given in the Joarnnl of the Society of 
Chemical Industry February 0, 1923, pages 
47T to 48T The pilchard Is a fish, a mem 
her of the herring family and the pilchard 
flnlnng industry is carried on almost en 
tircly off the const of Cornwall Rnglnnd 
The present method of obtaining the oil 
from the fish is somewhat erode, but tho oil 
product is very clear mul dean being free 
from nitrogunouR nml other rank impurities 
From one and one half to two gallons of oil 
are obtained from one hundred kilograms of 
pickled pile hards Tu 1021 there were pro¬ 
duced 00,000 gallons of the oil which was 
utilised mainly for the manufacture of soft 
soap Inasmuch ns tho oil gums" readily 
when exposed to flu air it !■ not suitable 
for lubricating purposes and for fi similar 
notion it is unsuitable for use us a substitute 
for linseed oil in the manufacture of paint* 
and varnishes The oil however yields r 
good soap which is quite transparent of 
pale anils r color and equal lu quality to the 
ns uni fish oil eoapa 

New Um for Dye* —In an interesting 
nrtlele in Induitrinl and Engtnrcrino Chcm 
iitrp August 2rt 1023, P A Koher de 
scribes a ri liable method for controlling 
ft mperntun s in heating processes which con 
sluts in applying a liquid dye to the heated 
product tin disHpimirunce of or change in 
color indicating that tho part to which the 
color has been applied has reoehed a definite 
amount of hint Many dyes break down 
readily on heating a large proportion of 
those found snitnble belonging to the tri 
phenylmetlnme series of dyestuffs Among 
1 >oHfdbh applications tha method may be 
used In controlling the annealing of glass or 
the baking of cements or other mixtures, and 
to indicate the overheating of parts of elec¬ 
trical apparatus nnd instrument*. A further 
developmint consists in using two dye* to 
Indicate when tlm heat applied hna passed 
a maximum ns well ns a mini mum tempera 
tore limit The following dyestuffs In cer 
tnln proportion* act as good double indi 
mtnra Chcmcn Blw and Ohcraro Red 
C P 190 Mnln< bite Grecu Malachite Green 
and Rubinc Red Erythroain and Neptune 
Blue 

Ha* of Ozonr in Ventilation.—In the 
past few years the question of utilising 
oaone for purifying air in ventilation of 
buildings and also the air of refrigerating 
plants has been receiving much attention 
In the jmat the expense of production ha* 
boon a great drawback to it* extensive use 
The electrolytic method ha* been considered 
standard for several year* Osone being a 
rare go* with active oxidising power* may 
be used for the purifying of air uaod in 
ventilating public building*, for the removal 
of odor* and for destroying bacteria. It* 
use ho* also been proposed for bleaching 
textile* and gteriHalng them Tbe United 
State* Department of the Interior through 
tbe Bureau of Mine* 1* cooperating with the 
Socloty of Heating and ventilating Engl 
near* in four different problems which are of 
considerable importance They are a* fol 
low* Method* for the quantitative deter- 
(Cofttiftited on pap* t0$) 
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Kelly Kats have won 
success through service 

Kelly Kats are the most widely used truck tires 
on the market today. 

This in itself is a strong recommendation for them 
because no tires could have gained this tremendous 
popularity without deserving it 

Kelly Kats have won their success by delivering 
unusual service They give a truck traction on bad 
roads, cushion it on rough ones, stand a tremendous 
amount of punishment, and deliver mileage which 
alone would make their purchase profitable 


Other truck tires have been made to resemble Kelly 
Kats in appearance but none to equal them in service 
Remember when buying tires— 

There are no Caterpillar 
tires but Kelly Kats 

KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York, N Y 


The TIRES WITH NINE LIVES 
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7><*J Hygrodaik Tyro* Barometer 


Tyco* Index Thermometer 



ftps# lndaitHil T barroom etar 



7jm Tmpmtirt Control 


Taylor Instrument Companies 

Rochester , N Y, U S A 

Canadian Plant Bulldinft UO Church St , Toronto 


1 her. m u or r»mp*rtture Instrument for ©very purpose 


\ 
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At Your Service 

I NVENTORS and builders of small motor 
driven tools and machines—confronted 
with perplexing power problems—are 
invited to take advantage of the services of 
our Engineering Department 

This department hat for many year* been In clow 
contact with the u»e* and application of *mall 
motor*. Their experience ia offered to you a* a 
help in the working out of your own problems. 

We will gladly co-operate with you In the building 
of a better product Do not heritage to call on 
u* for advice Our combined effort* will, per¬ 
haps result In another appliance being made more 
saleable and more dependable because it ia equipped 
with a motor that la exactly adapted to Its par¬ 
ticular job. 

Wisconsin Electric Company 
48M Sixteenth St*, Racine, Wla. 



bear wo* (>rmm ffu p* 
Operate* onA L 9c D C 



No 3CM—Stripped 

lg h p Aluminumlmm* 
enamel finuk Piotma 
bearing* Ventilated 
Opera*** an A C HO t 



Motor 
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Service of the Chemist 

(Continued from pop* 900) 
initiation of ooone and oxides of nitrogen in 
osoniaed air Amounts of concentration that 
will produce the desired result* and the limit 
tng amounts thut are permissible to breathe 
without producing harmful effects Tests of 
eutilfltiiiK systems in which osoulsed air is 
used The use of oxone in connection with 
recirculation of air in building* 

Practical Use of a Rare Element —For 

the first time in Grout Britain an instulla 
tion of neon lighting is now beiug applied 
outside the London ioIiaeuDi The ap¬ 
paratus Is one of the most interesting 
evolved sine* the introduction of electric 
lighting Neon lighting is carried out by 
means of glass tub* s from which the air hn* 
been exhausted 11 ml replaced by a small 
quantity of pure neon gas at a pressure very 
much below ordinary ntmospht ric pressure 
This neon gas Is nndirud ineamkHcnnt by 
the passage of a high Aoltage alt< routing 
current punning hot w tin two metal eleC- 
trmje* fitful at flu aids of the tube the 
color of flu nintndt went gH« being h jh* 
culinrly rii h form of flame color IJy means 
of n rotary cttmerler thr direct current sup¬ 
plied from the stru t mains is converted into 
alternating current that In required to optr 
ate the light ,—Chcmionl Aq? (London) 

can “Board*” Something New —Bean 
boards is a mw article whkli one of the 
mills in I)nirf*n t hum recently started to 
mnnufiictnn It is used for feeding animals 
and is ehiefly 1 sported to America The 
boards arc of rtctnngiilnr shape ineasur 
lug 28 by 12 inches, with n Udcknes* of 
eight tenth** of an inch By submitting them 
to higher pressure than is applied in the 
case of bounoHki they contain less moisture, 
rendering tlicm 1 <hb liable to become moldy 
in trunslt The \enturc U still in the «x 
pcrlmentid stage nnd Us future is looked 
forward to with interest 

No Saccharine for Belgium.—The im¬ 
portation mamifuctnrt transportation, hold 
ing and salt of sncrhnrine and similar prod 
ucts, or lh< importation and manufacture 
of products containing these substances is 
prohibited in Belgium 

Paper (offlns — Germans are being 
bothered etui in death with financial prob 
lems At /wicknu a cardboard box serves 
to line a bmk <usket and in sonu otlier 
cities tiny use a coffin the bottom of which 
slides buck a ft* r it hm* been lowered into 
the hravc d* inciting the remains on tho 
ground eo that tlie coffin un bo salvaged 

Radium trom Russia.— -Soviet Ruaala 
is to nunc radium ore nnd prodmu radium 
It will 1 m ktpl at tho Rudmm Institute of 
the A* ndemy of Science which will maintain 
exact record* of the production of radium 
and of supplies on hand without making 
requisition from tho present holders 

Destructive Action of London hog — 

Tho IIdusoh of Parliament nrp in danger of 
losing much of their artistic beauty by the 
action of London fog whieh <rumbles the 
stone, thus eliminating the finer details 
Frequently exports in examining inaccessible 
parts use iKiwerful glasses aud If the parL 
looks suspicious a scaffolding is erected to 
enablo a thorough examination 

Labrador Gold —The Geological Sur¬ 
vey of Canada has issued a report which 
indicates considerable doubt a* to whether 
placer gold is to be found in any considerable 
quantities in Labrador, which ha« been 
heralded ur a in w Klondike Tho chance* 
for the or* um.nee of rich placer deposit* 
seem w ry r» mote,” and some of the adver¬ 
tisements nlatuo to the reported goldfield 
set in improbable * states the report. It ia 
pointed out that Labrador was intensely 
glaciated and swept eleun tho ice sheet being 
unhnmpi rod in its movement seaward and 
that there is little likelihood of placers hav 
ing Binei been formed In Labrador 

Candy Does Not Supplant Alcohol.— 

The expected boom in the candy business 
by reason of the adoption of the prohibition 
amendment has failed to materialise accord¬ 
ing to the President of the National Con¬ 
fectionery Salesman ■ Association of America 
which had its annual convention recently at 
Atlantic City Apparently the only effect 
of prohibition on the candy trade wa* to 
bring into the business many Inexperienced 
manufacturer* who had anticipated an 
enormous increase In basin cm. Strange to 
say approximately 00 per cent of the candy 
consumed )n the United State* Is consumed 
by children in the form of "loHypoptf* or 
stick*. 


KEYSTONE 

Rust-Resisting Copper Steel 


KEYSTONE 

oo-hrl** 

Black and Galvanized 



Formed Roofing Products 
Roofing Terne Plates 
Tin Plate, Etc. 

Secure maximum rust mis tenet from all sheet 
metal products by InaUtlnR upon copper steel 
It* excellence ia a well esubUsnod metallurgical 
fact The proof 1* conclusive 
Keystone Copper Steel U an alloy nods br the odd! 
tion of a certain ptrcaottii of Copper to wall made 
Slant, thereby increasing Its lasting sod mat resisting 
qualities under actual service condition Unexcelled tor 
culverts tanka, flumes roofing siding, Sutton spouting 
and nil eipoeed sheet metal work Bond lor booklet 
giving results ot positive time sod terries tests. 

We manufacture Sheet and Tin Mill products for nil pur 
posse-American Bessem er Steel Sheets American Open 
He«rtk Steel Sheet*, Keystone Copper Steel Sheets 
Block Sheets, Special Sheets for stamping. Sheets for 
Electrical apparatus. Automobile Sheet* Deep Drawing 
Sheets Apollo and Apollo-Keystone Galvanised Sheets 
Corrugated Sheets, Formed Roofing snd Skiing Product* 
Calvert and Flume Stock, Long Terne Sheets Roof 
Ing Terne Plates Bright Till Plate Black Plate, Vic 


AMERICAN MUSTAND TIN PUTS COMPANY, Htfabwfh, Pa. 


Large well financed manufacturing con¬ 
cern specialising in *he*t metal work 
but a loo fully equipped with stamping, 
die making machining, brann founding, 
pattern making and nickel plating de¬ 
partments want* to take on the manu¬ 
facture and sale of additional line, either 
on purchase or royalty basis. What 
have you ? Write with full description 
and all detail* to 

FEMCO 

Box 153 00 Scientific American 



Bettemer-Built Diesel Power 
Now Available for Industry 


THE economical, dependable Dleael Engine Is 
* now offered to Industry by th# Bessemer Oas 
Engine Company—pioneers In engine fabrication. 

Bessemer Atlas Diesel Engine* or* the result 
of thirty years development by th* Atla* Impe¬ 
rial Engine Co„ of Oakland, CaL, in whloh Um* 
h has become the favorite Diesel Engine of the 
Pacific Coast This ensine is now built and eold 
east of the Rockies by the Bessemer Qas Racine 
Co of Orov* CKy Pa 

Fbr any Industrial power requirement there I* 
no superior to Bessemer Atlas Dleoei. Whether 
yon need 90 or MOO h.p, unit* there Is a model 
that will exactly meet your need*. 

Write fbr descriptive literature. There I* ft* 
qbHf ation. 

THE BESSEMER GA9 ENGINE CO. 

14 YsA Street Grove CRy. Po. 


BESSEMER 
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Tons of lead roll along 
every avenue 



H OW much lead is in your auto¬ 
mobile? In all the new motor 
vehicles built in a year, there 
are about 109,'234,000 pounds of lead 
Today, m company with steel, glass, 
nickel, tin, copper, aluminum, leatlier 
and rubber in millions of motor cars, 
lead is inseparably linked with the social 
and industrial life of the nation It is 
helping to carry approximately 7,500,- 
000,000 passengers every year over 
plains and mountains, through cities 
and villages Lead is in the truck that 
distributes the necessities and luxuries 
of life to jou and your friends 

Where the lead is 

Without leaving his seat the modern car 
owner turns a switch, and electric lights 
flood the dark rood before him He t urns 
another button, presses a pedal, and his 
powerful motor hums merrily beneath 
the hood in front of him 

In making possible this picture, man 
has called upon the aid of lead The 
storage battery that provides clet trn 
power for automobile lights, starter, and 
ignition is mostly lead It consists of 
lead plates, every other one covered with 
litharge and the rest with red-lead Hotli 
litharge and red-lead are obtained from 
metallic lead The plates are in hard 
rubber containers that have lead in them 
This use of lead m connection with 
more than 13,000,000 automobiles and 
trucks in operation today gives you an 
idea of the amount of lead the automo¬ 
bile manufacturer puts into his product 
While this use accounts for the most of 
the large tonnage of lead used m an 
automobile, it is not the only use of 
lead. 

Putting lead to work 

The next time you step into an automo¬ 
bile, remember that if it were not for 
lead-tin solder, the seams of the gasoline 


tank would leak The same kind of 
solder souls the radiator that helps to 
keep your engine cool and holds in place 
the windings of wire in the generator 
that charges the lead storage buttery 
Every time you turn a hard-rubber 
switch button on your instrument board 
you are touching something that con¬ 
tains lead When you adjust the mass 
of wiring about your motor, fingers 
grasp its soft rubber insulation, whirh 
also has lead in it The rubber tires. 



A fum of the miitrh find thr 
toritit r nioirt 1 1 the current from 
the tend nt< ngr Imi ft cry n>it\ the 
ignition mid darting eytien 14 


rubber top and the rubber mat on the 
car stop < out,un le id The elcttric light 
bulbs are made of lead glass Ground 
coats of hind-painted cars and light 
colored finishing coats are sometimes 
white lead 

Besides the lend that the car manu¬ 
facturer u*m s m giving you a completed 
autumobili <»r truck, we must add the 
amount of this metal which li< Ips to re¬ 
fine the gusohm that feeds the engine 
Litharge helps to produce niort than 
4,500 000,000 gallons of gasoline for the 
yearly consumption of motorists in this 
country 

Where you find the most lead 

O F even greatey importance, so far 
as tonnage goes, than the use of 
lead by the automobile manufacturer is 
the lead that you use m general painting 


In one year approximately 850 000,000 
pounds of white lend are used on surfaces 
sue h as wood For protect ion against the 
ravages of rust nearly Wl,000,000 pounds 
of red-lead are applied to metal surfaces 
annually 

That record reflects the awakening of 
property owners to the necessity of paint 
protection More of these owners than 
ever before believe today in the truth of 
the phrase '‘Save the surface and you 
save all ” And they arc relying on 
white-lead and red- ^^^ 
leud paint to prevent I 

decay eating into the 
surface and perhaps destroying the 
entire building 

Producers of lead products 

Dutch Hoy lohxte-lead is the name of 
the pure white lead made and sold by 
National Lend Company On every keg 
of Dutch Hoy white-lead ls reproduced 
the picture of the Dutch Boy Painter 
shown la low This trade-mark guaran¬ 
tees a product of the highest quality 

Dutch Bov products also include red- 
lead linseed oil, flatting oil, babbitt 
metals, and solder 

National I>ead C ompany also makes 
lead products for prat ticully every pur¬ 
pose to which lead can be put in art,in¬ 
dustry and daily life Ff you want infor¬ 
mation regarding any particular use of 
lead, write to us 

If you wish to read further about this 
wonder metal, we can tell you of a num¬ 
ber of interesting books on the subject 

The latest and probably T - 

the most complete story 
of lead and its many uses 
is “ I^ead, the Precious 
Metal,” published by the 
Century t’ompany, New 
\ ork If you are unable to 
get it at your bookstore, 
write us or the publishers 


NATIONAL LEAD COMPANY 

New York ill Broadway Ik*ton 191 State St Buffalo lie Oak St, 
( lilcnjro *00 Writ IWtli St l inurinatl flfto Krrrtnftn Arc Cleveland 
\Vfit Superior Ave St Umis 7W t hmtmit St S«u Kraut luro, 
♦HflCnlirornlast 1 ItUburgh NRtinnalLend&OilCo ofl a fllftKnurth 
Ave PhlUdelpliUi, John T Lewis & Bros Co, 497 Chestnut St 
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Save^Son 

Guaranteed 
[ Radio Equipment 

Write «i a p#at mH- 
A 4 dr— Itoyt 44t 

and we will tend you free thlt 52 page cat a 
logue of radio seta and parti It also con 
taina explanation of radio terms, map and 
list of broadcasting stations and much 
radio information, including an explana 
tlon of successful hook ups and circuits 
You will be amazed at the low prices 
Ward s quote A complete tube set having 
a range of 500 miles and more, including 
tube, head set, batteries, and antenna 
equipment as low as $23 50 
This catalogue contains everything for 
the expert and amateur Complete sets 
and every Improved part for building sets, 
all the most up-to-date devices—at the 
lowest possible prices 

MiMf««vtSN (svRsSls 
Montgomery Ward S Co is headquarters 
for Radio selling everything direct by mail 
without the usual '‘Radio-profits " Why 
pay higher prices? Ward quality is the 
beat and the prices will often save you one 
third Everything told under our Fifty 
Year Old Guarantee—Your Money Back if 
You Are Not Satisfied. Write today for your 
copy of this complete 52 page Radio Book. 
Write te sir bsass nearest yea 
" Dsft 4-K 

Oee* n.Wer2 OelrliSi.ttS 





Radio Notes 

Re- Broadcasting American Programs 
in England has become a rather common¬ 
place feat Recently the programs of the 
WeatinghouM station, KT) KA, have been In 
te roe ptod by English stations and re broad¬ 
casted for English homes The KDKA ata 
tlon baa been transmitting on a 100-metor 
Wave length for re broadcasting purposes, 
and this wave has been picked up by the 
Manchester station of the Metropolitan 
Vickers Electrical Company and repeatod on 
885 meters. 

A Mercury Variable Condenser.—There 

has appeared on the market a variable con 
denner which moke* use of liquid mercury 
under pressure The application of greater 
or less pressure ransca the mercury to spread 
more or less over the mien dielectric and to 
produce greater or less capacity effect. The 
merenrv is entirely enclosed eliminating all 
possibility of dust und dirt and, therefore, 
leakage and noises. It is claimed thut this 
new condenupr will stand more than 5000 
volts so that it can bo used for low power 
transmission as well an for receiving Be 
cause of the simple construction the price is 
quite moderate 

Radio and the Farmer.—A special sur¬ 
vey of about 1200 farmers just completed 
by the V S Department of Agriculture has 
disclosed the importance of radio in the 
production and marketing of agricultural 
pnnluets More thun 50 per cent of the 
1200 farmers reported that they owned tube 
sets employing tlim. or more tubes A large 
number have home made seta ranging from 
the simple crystal to the tube set More 
than 75 different makes of sots were found 
among the manufactured sots pun based «1 
though the hulk of the sets wire confined 
to about 15 of the loading tnakfs that are 
more or less widely advertised in radio and 
general mngurlnes The nvpragt cost of the 
rriHUufftctured sits whs $172 Comparatively 
few of the owners of home made sets operate 
crystal revivers the mirvey revouled The 
average cost of the crvMtnl set* was $11 
The average etist of the home made tube sets 
was $83 

Is the Regenerative Set on the Wan«7 

—That is n question whi« h is being asked 
and asked often these days With the recent 
progress in radio engineiring it is fair to 
state that the regfuerntiu circuit no longer 
occupies the important immtion which It did 
a year ago Better circuits hnve bwn de 
vcloped which make for sharper tuning bs* 
distortion and positively uo re radiation 
Uowe\er the rtgenerative circuit lias done 
more to bring about radio broadcasting than 
any other factor It was nvailabh at a time 
when tl\<re n\us nothing else that eonld even 
be compared with it in jsiint of efficiency 
It permitted the construction of simple sets 
which would bring in radio phone signals 
from stations rannv hundred milts away It 
made for lotiel signals whereas heretofore, 
single tubes produced barely audible signals. 
Never Ulrica*, anel despite the many Ingeni 
ous tuner* which hate been eh vised of late 
to give new life to the ngemrutive receiver, 
the fuct remains that regenerative circuits 
arc being superseded by radio frequency neu 
trodjne, snperdvne, raeliotlynr super hetero¬ 
dyne, and other circuits 

The Sealed Radio Seta of Australia.— 
A novel method has been adopted by the 
Australian Commonwen 1th rnelio authorities 
for protecting brouelensting stations The 
regulations rece ntly promulgated require 
thut every pronpcctlve purchaser of a rcceiv 
iug oct must present to the radio gooels 
dealer a certificate of lice use showing that 
he has subscribed to the sen lea of the ata 
tlou operating on the wave length to which 
the instrument being purchased in adjusted 
If a radio enthusiast desires to Imtpn in on 
additional programs lie can have his rooriv 
lug set so adjusted, but only on the produc¬ 
tion of certificates showing that he has made 
■eparute subscriptions to each At a recent 
conference of Federal authorities, manu¬ 
facturers, broadcasting companies, and deal 
era, the adoption of a uniform device for 
sealing receiving acts was decided upon 
While the sealed-set refutations may be de¬ 
feated by certain owner* of receiving seta, 
the Government has authority to make sur¬ 
prise inspection* of ovary set to see that the 
seals have not been tampered with U Is 
understood that the sailing device, which is 
added locally, will in no way interfere with 
the Male of American radio seta in Australia. 

The Wavs Trap Is becoming mors and 
more of a necessity in connection with seta 
which do not tune sharply and in localities 
where there are two or more transmitters at 
work on almost tbs same wavs lengths. 
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Jacks Are the World's 
Standard of Quality 

npRULY may it be said of 
A any reovrftftMjack that it 
“sparkles like a jewel" Their 
superb finish adds the crown¬ 
ing touch to the world's small¬ 
est, neatest, finest Jacks. Frames 
are electric brass, triple nickel 
plated and hand buffed mil 
over, sides, top, bottom and 
ends. Radio fans have learned 
that faosT’ftUNa Jades have 
absolutely no competition in 
finish, design, workmanship 
and all-around quality Priced 
from 60 c to 90 c. Made in all 
styles, inducing Neutrodyne. 
Ask your dealer about them. 

JaMt <m« of root* fArss* 
score fMSHMHe Qamt* 
toy Radio Prodactt 

HERBERT H FROST, !ae. 

184 W Lab* Street 
NtwYtrk CHICAGO 
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LEARN WATCHWORK jSBVfijm 

A fln« trade commancllfi* * good wlarr and your 
service* alway* Id demand or yon o*n 
Mart In biurineee (or yourself At 



SB ABLET INSTITUTE 

The gre*te*t school (or 



Burgess “A” Battery 

Inbroducet a New Silent Partner 
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SVIMESSIATTKRY COMPANY 
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RLAINLMNT - HAptO ISHTTIOM TBLBVHOUK 
■ ai tewus A . see— * rn—i teaeeie t«yr ate* .C n ictes e 
UUHdtAfMss* mi woewai mamwn winomM 


leim w a^iM 


S U>wr*i itoiaM P*Ut Alt* WW W — 














March, 1924 


SCIENTIFIC AMERICAN 


Fortun«Mlr> **»• «*«P *• • «m 
tmpdcm «m* may be readily made or pnr* 
chaeed oocaidfte at a low cost The simplest 
kind of wave trap conriat* of a shellacked 
tube throe inch** in diameter, on which are 
wound ten turn* of No 18 doable ootton 
covered wire to aerve &a the antenna dr 
cult. Around this winding is placed a layer 
of insulation, say oiled muslin, and a wind 
ins of 85 tnms of No. 26 double-cotton 
covered wire. This second winding le con 
nectod to the terminals of a 48 plate or 
001 mfd variable condenser The first 
winding is connected to the antenna and 
ground, just the same as the receiving set 
In fact, it Is shunted serosa the terminals 
of the receiving set Such a wave trap 
servo* to “trap" undwdrqd signals, which aro 
tunod in for the closed oscillating circuit 
consisting of the second winding and vari 
nble condenser there to lose themselves, so 
to speak, and not get luto the receiver 
which is tuned for another wave length. 

The Superdyne Receiver now steps up 
to the forepart of the radio stage and basks 
In the limelight Like moat of the recent 
advances in broadcast receivers, the principal 
feature of the superdyne Is its special radio 
frequency amplifying circuit Both the in 
put and output circuits of the first tube are 
carefully tuned to the incoming wave, which 
In an arrangement that la bound to give 
remarkable results. The possibility of 
oscillations has been eliminated by the In 
genlous device of a reversed tickler coll 
The tickler givea the tube negative regenera 
tlon which diaoouragea its tendency to oscil 
late instead of aiding it, as the usual tickler 
does. In toning in on a station both the 
grid circuit and the plate circuit aro tuned 
by variable condensers If the set clicks 
and breaks into oscillation, it can be im 
mediately stopped by a turn of the tickler 
or stabilizer dial It may be necessary to 
turn the stabilizer at ri£ht angles to the 
grid circuit coll in order to pick up a etn 
tion As soon as the set starts to oscillate 
it should be tuned down immediately Then, 
Hfter both grid and plate circuits are tuned 
to resonance with the incoming signal the 
coupling betweon die stabiliser and the grid 
coil can be reduced until the volume of sig 
nnl Is as great as desired or until the set 
in just below the point of breaking into 
neciUation Complicated as all this may 

wound the set can be operated with but little 
ptnetice It will not only tune sharply, but! 
it will bring In distant stations with ample j 
'chime 

The Loud-Speaker Horn*—The popular 
conception of the function of a horn on 
cither a loud-speaker or a phonograph i« 
crronoouB We hear that a horn “rcsouatos 
or it “concentrates the sound M or it “ampli 
fun' and many other explanations all of 
which are vague and most of them incorrect 
It Is true that a horn resonates at certain 
frequencies, and for that reason increases 
tho amount of radiation at those frequencies 
Any form of resonance, however Is unde¬ 
sirable because it Is impossible to Increase 
tile amount of radiated energy uniformly 
at all frequencies within a wide range by 
this method If a bom is not to distort, 
its walls sbsuld be non vibrating and its 
air column resonances, within the range of 
frequencies used, should be slight If we 
thluk of the term “amplification” as mean 
ing the increasing of any form of response 
by supplying energy from another source, 
we see at once that s horn can not amplify 
because it can not supply energy we learn 
from O R Hanna of the Westinghouse Re¬ 
search Laboratory It should be evident, 
therefore that a horn merely loads the dia 
Phragm in such a way as to caust more 
sound energy to be radiated into the sur¬ 
rounding space from the diaphragm. The 
term ' radiator” more accurately describes 
the action of a horn A good bom, there 
fore, Is one which causes the diaphragm to 
radiate almost uniformly at nil frequencies 
within the desired limits. This condition is 
more easily attained in a phonograph than 
to a loud-speaker In the phonograph the 
diaphragm Is forced to follow the vibrations 
°f the record except for the slight spring 
of the needier while in the loud-speaker the 
diaphragm Is not impelled to follow the 
variations of current in the windings be¬ 
cause then is no rigid connection between 
tho two In the phonograph it Is necessary 
only that the horn shall radiate uniformly 
■t different frequencies for a riven root 
mean square velocity of the diaphragm. In 
the kmd-sptaksr the horn most fulfill this 
condition, and also help to cans* the dia- 
Phragm to vibrate at a nearly uniform 
priority when the same current at d&ereat 
trettMttstet fe jiasted through the winding*. 


Eveready gives you the right battery 
for every radio use! 

E ACH Eveready Radio Battery represents thirty years of battery 
building experience Each Eveready Battery represents millions 
of dollars invested m men, methods and machinery Overseeing 
Eveready production is the greatest battery laboratory known to 
science, where every particle of raw material is required to pass 
Eveready’s exacting tests To insure Eveready serviceability, batches of 
Eveready Batteries are constantly being set aside for performance tests 
And, finally, daily shipments keep dealers supplied with fresh Eveready 
Batteries, packed full of power 

To be certain of battery satisfaction, insist on Eveready Radio 
Batteries—they last longer 

eVEREADy 

Radio Batteries 

-"they last longer 

The radio dry cell triumphant 

hor economical, satisfactory radio, light the filaments of your dry cell 
tubes with the Eveready Dry Cell Radio A Battery Will unfailingly 
outlast my other at % ampere current Full instructions for getting this 
Economical Eighth, on labels and in our booklets This battery will 
exceed your expectations in economy and performance 

Equal to all demands 

Power flows from your B Battery, power that gives life to your 
head phones or loud speaker Some tubes draw more B Battery current 
than others, but whatever the tube or tubes you use, Eveready B 
Batteries will give you maximum results Eveready ‘ B Batteries are 
made in six sizes, for all possible uses Always use the biggest possible 
battery, for it contains more energy in proportion to cost, and lasts longer 
Where space is Ltmzud, use No 764 , the vertical "B ’ Battery that occu- 
pies little table space but is packed with long lasting power 



This battery is a wonder worker 

Eveready s biggest contribution to economical and more 
satisfying radio is the Eveready ‘ C Battery, a triple use, 
universal battery It will make the loud speaker respond 
with a new fullness and naturalness of tone, and save much 
money by making the B Battery last still longer Connect 
it with the grids of audio frequency amplifiers and notice the 
big difference Can also be used as an ‘ A Battery for 199 - 
type tubes in portable sets, and as a B ’ Battery booster 
Eveready Radio Battery No 771 —use it 1 


NATIONAL CARBON COMPANY, Inc , New York and San Francisco 

Headquarters for Radio Battery Information 
CANADIAN NATIONAL CARBON 00 Limited ftcuyry and OJUt/jl Toronto. Ontario 
tod aoney-MVing booklet* on radio batteries rent free on request If you have any radio battery problem*.« 
toO C. hit 0 *M, Manager Radio Diviaun, National Carbon Co Idc^ Orton Stmt, Long IaUod City N Y 
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Wlint a whale of a difference 
just a few cents make. ” 


. ttll the tlijjerenee 

I'flwmi just .111 ot(lin.ir\ 

.imi-—I A I IMA. the most skilljtil 
Mciul in i history. 


KeLLOGO 



Jacks! 

—high jacks 
—low jacks 
—that help the game 

Oh wlrnt wp know About Jacks! Ifwe 
were to romp through our mordi 1 
should veuturr to my we have sold 
lacks enough to make the side of the 
Court llouw look like n rarlmtor hood 
on a Hivver Yoa' We liave built 
hundred* of thousimlt of jacks for 
the most crlth d iclrphone work for 

E eara If you need jiaka and want to 
a absolutely sure they will deliver 
just put Kellogg Jacks down on 
your order list You can t go wrong 

A thoroughly efficient snug little job 
at 91 10 apiece for 4 conductor J neks 

t/w-/* Tk* Tut. 

Iltioee tWITCHSOARO 
6 SUPPLY COMPANY 

CHICAGO 


Quality 

Amplification 



TYPE 300D AMPLIFIER UNIT 


If distortion occur* in your audio 
frequency amplifier the results of your 
whole set are spoiled. Use only audio 
frequency amplifiers of provan quality 
The General Radio Co was the firat 
company to offer commercially a closed 
core audio frequency amplifying trans¬ 
former It has been instrumental in 
the development and improvement of 
such transformers. Assure satisfaction 
in your sst by using amplifying trans¬ 
formers and completely assembled am¬ 
plifying unita of proven quality 

Type 231A Amp Tran* 95 00 

Type 30nC Amp Unit for UVIOOs *7 75 
Type 300D UV201A* *8.23 

Send for Bulletin 916S 

General Radio Co. 

MamckuMtt* At*, and Windsor St 
Cambridge 39. Mass. 


Electrical Notes 

Geometry and the Photometer.—An 

icoealmlnm surface hue been miccwwfully 
aaod by the Westinghouae Lamp Co for the 
mennummnt of the v< ry largest street light 
lug himinainM Su<h ii solid having twnuty 
fares onch an equilateral triangle is more 
minuted to manufacturing than a splierp and 
occupies It ns \crticul AMaiiec, without sacrl 
fieing any accuracy within tlio limit* of com 
merclai testing 

Cement for Porcelain and Gl&*& Insu¬ 
lators N now available It is sold as a 
dry powder with the necessary quantity of 
liquid hardener for mixing It Is furnished in 
bulk quantities or in small lots, according to 
requirements This cement Is said to be a 
porcelain putty that sets and hardens nt nor 
mul temperature* No b< at is uaed For 
cementing patching nml repairing insulators 
of any mro or type the new cement forms n 
homogeneous moss with the material of 
whh h the insulator Is mode In a few days 
it becomes ns hard as flint ho the manufac¬ 
turer claims It is easily and quickly pre¬ 
pared After bring mixed to thp proper con 
RiHtency it rinimns soft and pliahle for »oi 
eral hours It requires no reinforcing and 
no heat to d* vrdnp the full strength of the 
Insulator 

The 110.000 Volt 4427 Fool Span over 
( nrqunu /> Straits, on San Francisco Hay is 
one of the iuUrtBting fiats of high power 
transmission In this country Tim first cross 
ing of the ( nrquine/ Straits hj u high ton 
sion transmission lim wun one of the step 
ping stoms in the progress of thi electrical 
imluKtry I he piuitu rs built well and this 
inarch of aunts with its demands for 
greater and gri nter block* of power found 
tlie i roHMtng strueture adequate for the new 
requlrumnts f (instructed in 1901 for ono 
(j<)000\olt circuit with n aparu cable, two 
additional cablis wt_rc addeil in 1914 mnk 
lug two 60 000 volt circuits In 1922 coin 
cldi ut with the riplncomnil of 60 000 volt 
polo lines by a 110 000 \ult tower line the 
croHSiiik wuh modified to ullow 110 000 voltn 
on the two circuits thus again pructicnlly 
doubling the transmission capacity 

The Underground Duct System of wir¬ 
ing is in coming inen tislngly populnr in com 
m< rcial buildings For ycnrH architects and 
ongineerH luuo b< cn confronted with the 
problem of irndalllhg sufhclcntly flexible sys 
terns of floor distribution for light power 
and siguul eircuits to euro for future require 
nieiits Of lute the problem has been aggra 
\utul by the tinrieiny toward open offices, 
with thi consequent uncertainty of desk lo¬ 
cutions mul by tho need in Industrial plants 
of cbuuging motor locations or feeder circuits 
because of chnngi s in productiun processes 
According to Flcctncal World the new *yn 
tern of wiring constats of n grid loop or any 
other prcf‘ rred arrangi rnent of half round 
fiber dudts connected at Intersections by June 
tion boxes which are mrrely laid In position 
(not actually nttmlied to tbe eomponents of 
tho system) and the whole incorporated In 
tho floor till ho that outh ts can be placed at 
the beginning or after the floors are com 
pletcd b itlier single iluit or double duet can 
be iiiHtallcd depending on whither the dec 
trie powir and signal circuits are grouped in 
the same duct or separated Access to the 
duet is obtained through inserts or outlet fit 
tings ptared at the start or after the floor 
is finished 

Electricity Roasts Beef for 5000 
People—A new and unusual application 

of ikttric heating wus madi recently whin 
tlctlricnllv burbtLund beef was served to five 
thousand people ut the animal round up and 
celebration at Ephrate Washington We 
leum from Electrical World that four steers 
weighing ubout two thousand pounds each 
were dressed and prepared for the barbecue 
and rousted in a Inrgp electrically heated pit 
built tHpeciaJIy for the occusion The impro 
vised oiui was 32 feet long, 4 fpet wide and 
6 feet deep Twelve heating elements each 
of 3 kilowatt capacity and consisting of 
about l r >0 feet of No 14 iron wire were 
placed one foot above the bottom of the pit 
Sheet iron beat deflectors were placed one foot 
above thi heating elements, and n foot and 
a lmlf ubove the deflectors were placed iron 
bars to hold the beef Thermostatic control 
was provided to maintain an even heat in the 
pit The meat was first roasted at a t«n 
pernturc of 550 degrees for two hour*. The 
jipnt wos then reduced to 850 degrees and 
maintained at this point for four hours For 
the next six hours the temperature ranged 
from 2T>0 degrees to 300 degrees. At mid 
night the meat had bean roasting for twelve 
hoars and the temperature was then reduced 
to 200 degrees and held there for twelve 
hours until the time of the barbecue 
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Radio 
“Applause Cards”* 


— —Station K-C-L-X sliming off If you 
have enjoyed the arUat* program won t 
you write In and tell them 7 
By all Toeanat Quickly and easily with 
1 Applause Cards. * They re handsomely 
primed mailing cards. AH ready for you 
to All in with your oommsnts, sign and 
drop in the mall box. 

Keep a peek of them near your receiving 

y™ — 




Dictograph CoDVrightwP^Appfauso^Brda.^ 

A bis TREK package ef them, awaits ; 

:,us r JSHftiraJftK Km 

and ws II ship yea a genera** sapphr 
Applause Cards** * free prepaid, direct. 
Dept. J-J u s 

DICTOGRAPH 

PRODUCTS CORPORATION 
230 West 42ml Street New York City 


"IhavesoJd 
.♦30000 

in 2 years*. 
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«ads ovsr tt 2 fl profit Is < 

1, D Fayas avmsMl 
177 pro SI for 117 days 
E. Mesdeabatl oaly 
rorkal ball tinw aad a*d* 
$100 a wssk Wi b n J 
bow mb to ssll Hopcr 
IVNTyUti to hotels 


otodrd wo twin 
Th^Fy^]^^^*44Ji , fy^^^r Hid | Dayton a 


las. school*, torsos and 
auto owsnrs Ap¬ 
proval by Uadsr* 
rrtuti Ort our 
1*1*0. find out bow 
to rmUw wsl aaoa 
vy NoemparWaw 
bow to s l onto* 
us today I 


Sidney-Built 

Medium Pattern Lathes 

Mad* la both 3 -dtp 

rciar-SrtS 

on s rapid prodocboS 
bsM w tool rootaars- 
psh rhops. etc. Writ* (of 
dstsik and pncea 

THE SIDNEY 
MACHINE TOOL CO 
DsstlMS 9Umn 



Experimental and Model Work 

Flee lastraMeel* and Mn« Msskluery. 

lRve*tl*es Oevslaped 
Spe sf a l Teels, lUea, ilwtr Catting EU> 


BUST am. he. 

WHYNOT 


St NnrTwkQty 



p=«i*e»A 

(Bsrtmdm Gsel a Official Centred Skemstt) 
SgilUtt* Twsc* WseUi 
Via Palatial Twin Screw Oil Burning 

Each H 000 Tent DupUctmtnt 

For lUusmtad RookM* WHU 

TOtMESS BERMUDA LINE, 34 WUfeehal St, II T 

or say Looal TwW Asaat 
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“WONDER” COLD PIPE, TUBING 
AND BAR BENDOS 
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A Wild Night on the "Shenandoah” 

(Continued from page 15$) 
pulled forward the vertical rudder poet a 
heavy member meaanring ten inches by ten 
inches so that the top of thiH iwat in no* 
nbout twelve inchi b from the ^erticul It is 
needles* to say thut the covering fabric wuh 
in large part torn awuy from the wrecked 
frame «nd it will b< undtrirtuoil that the 
Mteering of the ship, complicated iu* it was hy 
the gaping hole in the bow btcumo a very 
difficult matter 

To any out unfamiliar with tin problem 
of airships and their structure it would 
Mcom thut the runedy for them trouble* 
would be the simple one of strengthening the 
bow and stern construction hut to do this 
means to add additional weight to tin nhip 
and reduce the useful lift to that extent 
Hut the useful lift, that is to suy tin dit 
f ( n lice between the dead weight of the ship 
and the lifting j*owir of the gas is thi 
uipltnl with which the airship d< sigm r has 
to work, and every reduction in the lift 
muuns a corresponding reduction in engine 
in)wer nml speed or in the amount of fuel 
that can be carried and, therefore in the 
radius of Hction of the ship It is this d< 
ninml for light weight with its consequent 
frailty of structure which renders the do 
signing of a dirigible Much a ticklish job 
Hotli Herman and English design* rs have 
stated that the * Shi nandoah is probably 
the strongest airship that has ns vt hern 
built yet we seo what happen* to lnr in 
a winter'd gale of a fiw hours duration 

The escape from the si conflicting tondi 
tfuns |{h in the directum of groitcr nine 
Mpcnking approximately the weight of an 
airship increases ns tin square of her di 
rmrorions, whervus the lifting capacity in 
cruises as the cube Hence it follows that 
un airship 1000 feet long can he built n la 
tiuly of much greater strength and rigidity 
than one 650 feet long Hci mine of the 
greater relative buoyuncy ul his disposal, tin 
Hufligm r can design such purtH as ixpcrknce 
Inis showu to lie vulncrabli with u suf 
ficimt margin of strength to stnnd up to 
their work As u mutter of fact, the ships 
which are to be built with the ftRsistnnec 
of the British Government for Iht service 
between Great Britain India mid AiiHtrnliu 
and those which will be built by the Amer 
lean < ompany which bus bought tip the 
(tirmnn patent rights will bt of hucIi di 
menNioiis ns to make even the Shenandoah 
modest by comparison 


IN THE ALLIED PAPER MILLS, KALAMAZOO 
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Our Abrams Investigation—VI 

(Con/fm*ed from page 159 ) 
usable plnne 

]>r Abrams knew nothing or next to noth 
ing regarding electricity oven though he 
made use of electrical apparatus in his work 
Of course he would till you tlrnt lie was 
applying electronic energy to his diagnostic 
mid treatment technique but evi n then hi 
vmin on dangerous ground No less an 
authority thuu Professor Millikan probably 
VmenctTs greatest physicist in the field of 
the electron investigated the Abrams up 
pnrntus and stated thut it did not rest on 
any sort of scientific foundation whatsoever 
Professor Millikan holds tlrnt tin FRA 
chums arc the height of absurdity If it is 
true that the electrons inside of atoms givi 
off under suitable stimulation frequencies 
of definite period which are propi rly called 
eli ctronjr frequencies then these frequen 
nog are billions of tiroes higher tliuti any 
which the E R A arc using in their mat 
menu ho thnt the use of the word tloe- 
tronle' in connection with the Abrums 
method is misleading and unscientific Tf 
thpre is anything in the ERA technique 
it is certainly not electronic, cloctricul or 
magnetic 

Not nnlv did Abrams know little or noth 
lng nbout physics In the face of this ha 
insisted on tying up physics with his theories 
at every possible turn when there wan no 
possible tie up His writings limy have bum 
convincing to some medical men interested 
primarily in the medical aspects of the case 
but to the orderly and trained scientific 
mind, they wore nothing short of bewilder 
ing His book “New Concepts in Diagnosis 
and Treatment” was typical of his weird and 
rnmbling writings of late In that work 
he failed to set forth his discoveries or 
describe his apparatus so that one could 
build the Instruments und repeat his expert 
ments. Early in our investigation we ob¬ 
tained a copy of this work, and try as we 
would to understand Its seemingly significant 
contents, we had to five it up as impossible 
It proved to be an incoherent bodge podge. 
One might rise to aay that perhapa our 
(Con Unwed on page 210) 


Alex G Gtlman, Pres, 
Allied Paper Mills, says 

Dependable power tram 
mitring machinery iiunic 
eeeary to the manufacture of 
peper as is dependable paper 
to the production of fin# 
printed work*. Power costs 
always hive been an item for 
the careful conaideration of 
the mill executives, and in this 
period of high material and 
labor costa and the necessity 
for m axi m u m production we 
must watch every leak be it 
power or material We develop 
around 9 000 horse power 
operate 24 hours tit days a 
week and trouble in our engine 
rooms or on our power line 
would stand us heavy loose*. * 


EVERYTHING 


In the Monarch Divirion of the Allied 
Paper Mills at Kalamazoo, Michigan, 
Dodge pulleys, hangers, bearings and 
clutches, and rope drive have been ren¬ 
dering 24 hour service, six days a week 
for 14 years. 

Throughout the extensive operating 
departments of the Allied Mills, Dodge 
equipment is giving the type of contin¬ 
uous service the business of paper 


making demands. Dodge means power 
savings. Plants standardizing on Dodge 
rank on the plus side of the ledger 
in power actually delivered to produc¬ 
tion. 

Five hundred local dealers distribute 
Dodge products on the immediate deliv¬ 
ery basis. Trained engineers are always 
available for expert counsel on the 
special machinery demands of industry 


DODGE MANUFACTURING CORPORATION 

G*rmml O^fiew. Muhiw.k*, U4. FmMrk* Mi*h*w*k* Ind. *nd Onad. N Y 



FOR THE MECHANICAL TRANSMISSION 


OF 


Qranchut New York Philadelphia Plmburgh Boston Ondnn.d Newark Chicago 

Atlanta Minneapolis Sc Louu Houston Seattle Sen Frendeco 




The Executive’s Interest in 
Power Transmission 

He Should Realize It* Importance in 
Production 

The executive is primarily Interested in 
results me reflected on the balance sheet 
He may not be particularly interested in a 
machine as simply a unit In the production 
of the plant, he may not care whether the 
machine employs rawhide or cast steel 
gar* and pinions, but he is interested in 
the relation of that particular unit to his 
production costs and profits Therefore, if 
the efficiency of one type of gear la higher 
than another type to the extent that h sub¬ 


stantially affects production It is believed 
only logical that he can be interested In 
gearing 

By the same line of reasoning it is be¬ 
lieved equally true that the executive, being 
vitally interested in power costs as an 
important Item of production expense, 
would be and is interested in the relative 
efficiency of the various' means employed 
for the transmission of power fyom the 
boiler room to the machinery of production 
He is interested because the percentage of 
power actually delivered to the machine 
producing the product varies greatly, ac¬ 
cording to the efficiency of the means used 
for transmission, and because the waste 
occasioned by inefficient systems of trans¬ 
mission, or the savings affected by efficient 


units have a definite and Important bearing 
on the monthly financial statement 

Dodge has for forty years stood for 
maximum power delivery to productive 
machinery It has stood for power sav¬ 
ings—it has /ought and overcome exces¬ 
sive friction in thousands of {Hants 
That the directing heads of organizations 
fully appreciate the importance of the 
power transmitting units is evidenced by 
the letter of Mr Alex Oilman President of 
the Allied Paper Mills, in which he stresses 
the importance of dependable power and 
equally dependable transmission In the 
production of dependable printing papers 
It shows conclusively that the directing 
heads of business have this Interest In their 
road bed of power very much at heart 
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Practically Every Man 

in the World 
of Industry 
will want 
this New 
Book— 

as soon as 
the mails 
can bring 
it to him. 

Your copy 
awaits your 
application. 

(NO CHARGE) 

W% suggest uniting for U at one* 

“A Pocket Guide to Economy 
and a Short-Cut to 
Super - Efficiency.” 

Sixty pages (6x9 inches) of authoritative 
facts, compiled in business-like sequence. No 
“advertising romancing,” no argument, no 
“clever salesmanship.” Just plain facts for 
clear heads. 

Almost every manufacturing business em¬ 
ploys hardwood in some way. 

5 

Every man in industry knows the special 
utility for which Hard Maple is vital—in his 
own business. Yet every such man will be 
astonished by the list of 156 specialized appli¬ 
cations for which Hard Maple is the estab¬ 
lished standard material. 

New thoughts will spring from the reading of 
this list and from a study of the official statis¬ 
tics of strength (compression, shearing and 
tension) of all American hardwoods, beam- 
tests and impact-bending of hard and soft 
woods, etc. Some of those new thoughts may 
be valuable* Illustrations, 2 colors throughout. 

“TAKE THE GUESSWORK OUT 
OF YOUR WOODWORKING” 

A brand-new and invaluable reference volume* 

For your copy (with our compliments) pleat* write, on letterhead, to 

The Northern Hard Maple Manufacturers 

311 F. R. A Building, Oihkoth, WUcooiln 
311 Cummer-Digging Bldg, Cadillac, Michigan 



Science Notes 

A Digest of Everything of General Interest Appearing m 
Current Literature 


New Telescope for Ranis. —German 
papers report the delivery by an Bn (dish 
concern of n hugo telescope ordered by the 
Russian Gov eniment for the Nikolai Observe 
tory on the Black Sea 
Study Climatology and the Weather at 
Home. — Clark University now offers a 
course In homo study of (llmatology nnd 
the Climates of the World” an a companion 
to that on *Tho Pawing Weather " 

"Why the Weather?” —This is the 
name of a service furnished newspapers by 
a syndicate supplying scientific new* to news¬ 
papers Nearly everyone is interested in the 
wenthcr and the newspapers can give up a 
certain amount of space to this subject with 
advantage to tha public. 

The Nightingale's Song in England.— 
\ party of 00 recently atayod up all night 
in the Surrey woods to hear nightingales 
sing and they were well rewarded for their 
sacrifice of sleep nnd comfort Nineteen 
songsters were distinguished The spot se¬ 
lected was an old quarry 

Meteorological Degrees. — This year 
two degrees were given in Meteorology by 
George M mdilngtnn T niversJty Tho only 
other degrees of Doctor of Philosophy for 
Meteorology wire ghen by Johns Hopkins 
I Diversity in 1800 Harvard in 1014 and 
1017 and at W mconsiu in 1018. 

Longer Sheep's Wool — Dr Serge 
Voronoff hos announced a new discovery 
whhh may pro\e of great value to wool 
growers. Ue states that the transplanting 
Of glands from one sheep to another will 
cause the wool to grow 10 inches longer than 
normal on the animal with the extra glands 

Foreign Fauna Study — A traveling 
scholarship for the study of thp fauna of 
foreign cutintries was announced by the 
Smithsonian Institution, which will devote 
the interest from a bequest of 150 000 to the 
project The fund v*as given to the Institu 
tlon by the late Mrs Virginia Purdy Bacon 
of New York Thom awarded tho scholar 
ship which will rotate every two years will 
receive about $2 500 a year 

Presence of Mind —A burglar in Wales, 
In a place which we cannot pronounce wns 
undone by finger prints secured under pe¬ 
culiar circumstances. A maid servant was 
awakened in true movie style by the bur¬ 
glar's flashlight She sold she felt fnlut and 
asked for a glum of water which he gave 
her and finding no valuables took his de¬ 
parture Ue was traced by tho finger prints 
on the glass and proved to bo a pitman and 
an old offender 

The Hippopotamus and the Tennis 
Ball —“Zcekoc” in life was a $6,000 
hippopotamus in tha Cincinnati Zoo Some 
ill balunced or thoughtless person threw a 
tennis hail into the cage and hippopotamus 
like Zeckoe' swallowed it The tennis ball 
was found wedged in the huge boast s atom 
ath, where, unable to pass further through 
the narrow opening, it formed an obstruc¬ 
tion which resulted in the animals death 
after four days of suffering “Zeekoe” got 
by after swallowing a lady s mesh bag, but 
the tennis ball was too mucb 

Burroughs’ Memorial. — Henry Ford 
has given John Burroughs’ place in the town 
of Esopui, N Y , to the John Burroughs 
Memorial Association In bis will Mr Bur¬ 
roughs left 4 SIab«idc«’' and the bouse at 
Jtoxbury, known as * Woodchuck Lodge,” to 
Dr Clara Barrua nnd gave her exclusive con¬ 
trol of both places si long aa she should live. 
The Memorial Association which had in¬ 
tended to acquire both properties, woi unable 
to raise the required money, but Mr Ford 
came to the rescue by obtaining the interest 
of Dr Barrus in "Subsides,” which he has 
turned over to the association 

FaiU to Find Insulin.—Experiments 
conducted by the Fisheries Bureau in an 
effort to extract insulin, used In treating 
diabetes, from the alimentary canals of 
sharks were said by bureau officiate to have 
been “not very successful.” Working with 
the Public Health Service the bureau ob¬ 
tain od about 16 pounds of pancreas tissues 
from various s pedes of sharks but a labors 
tory test failed to develop any insulin 
present source of supply Is the pancreas of 


cattle The failure of the experiment, how 
ever may have resulted from the length of 
time which elapsed after the sharks ware 
killed and before the laboratory tests were 
possible 

Professor Pickering Resigns. — Prof 
William Henry Pickering is to resign in 
September 1924, and will become Assistant 
Professor Emeritus. He was born in Boston 
iu 1858 and grndasted at the Massachusetts 
Institute of Technology in 1879 Professor 
Pickering is the discoverer of the ninth and 
tenth satellites of Saturn and has mode 
many contributions to astronomical knowl 
edge Professor Pickering in 1900 estab¬ 
lished the astronomical station for the Har 
vnrd Observatory in Mandeville, Jamaica, 
where he now lives. In 1891 be established 
the Aroqulpo, Peru, station of the Harvard 
Observatory and erected an observatory and 
| telescope for Dr Dowell at Blogstaff, Aris , 
in 1894 


Elephants Increasing.—The elephant is 

a very useful animal both for draft purposes 
nnd for ivory A few years ago 70 000 were 
slaughtered annually for their tusks so that 
it seemed us though there was a good chance 
of the big animal s becoming extinct. Wise 
laws however, hove checked the destruction 
so that the number is In< rearing Tbs war 
gave tho elephants their chance and the 
British authorities in East Africa have also 
protected them South of Zambesi the ele¬ 
phant is virtually extinct and the Cape mar¬ 
ket for ivory has ceased to exist. At present 
Moiamblqne Is the center of the ivory trade 
Oddly enough the Portuguese through whose 
hands it comes Bond nearly all the Ivory 
across to Bombay, where it is sorted and cut 
and dispatched to the European markets. Tha 
world’s supply of real elephant ivory is now 
about 250 tons n year 


Tryparsamide for Sleeping Sickness*— 

Sleeping sickness of Africa U not the same 
as that known in this country It is caused 
usually by the bite of the tsetse fly, which 
sprawls the trypanosome*, as the irritant 
germs that cause the disease are called Tho 
problem was to find some drug which would 
kill three trypanosomes In the blood In all 
parts of the body, and which would, at the 
seme time, not harm the body, an exceedingly 
difficult and delicate matter Dr Walter 
Jacobs and Dr Michael Heldelborger of the 
Rockefeller Institute undertook this task. 
They took arsenic compounds and expert 
mented with them, failing time and again to 
gain the desired effect, but noting the re- 
aults carefully and altering tho compound 63 
timos they finally succeeded That is why 
the drug try pa ream file, user! with such suc¬ 
cess against the sleeping sickness and paresis, 
is known as A63, the sixty third arsenic 
compound The first experiments were con 
ducted on animals, and when tryparsamlds 
bad proved Its volae, Dr Louise Pearce went 
to Africa and experimented with it on the 
natives. 


Hawaii National Park.—Tho Depart¬ 
ment of the Interior has just Issued for free 
distribution a 16-page tllustrsted booklet on 
Hawaii National Park which is described 
as a playground of easily accessible marvels 
available 365 days in the year Hie booklet 
describes the various park trips from the 
city of Honolulu The park is comprised 
of three separate areas, two of which are 
on the island of Hawaii, the third being on 
the island of Maul, this latter, the Haleakala 
section, contains the largest extinct volcano 
in the world within the enter of which It 
la said could be placed the city of Phil a 
delphia The Kilauea section contains the 
famous "Lake of Everlasting Fire,” which 
Is so convenient of approach that automo¬ 
biles are driven to the brink of the pit The 
Manna Los section includes the huge crater 
of Mokuaweoweo at the summit of Manna 
Loo, altitude 13,670 feet The Mauna Loa 
trip Is described as a three-day riding or 
hiking excareiea from tha EUsuea Volcano 
and ft la oald the lava formations provide 
a variation of interests that more than re¬ 
wards one for the rather strenuous comb. 
OopUe of the Hawaii Park booklet may be 
obtained by addreeeing tho National Perk 
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This country own its remarkable progress 
to It* pioneers, Men like Edison, Bell snd 
ethers bed visions of progre s s snd tbs will 
to males them reel. 

And permeating Industry everywhere is 
this spirit of pioneering Ths forward 
looking engineer and production man is 
not only willing but eager to pioneer, to 
try new and battar methods. 

Starting Grinding Enginsara hava dared 
to craata a naw and battar grinding ser- 
vicau Using thair practical and scientific 
knowledge and supported by this old and 
powarful organisation thsy hava mads 


poaaibls grinding rssulta entirely nsw to 
ths plants now using Starling wheels. 

Starling Grinding Englnaara appeal to 
thoaa pioneers of today—those engineers 
and production man who behave that 
Improvements con be made 

They ask to coma into your plant and 
conduct a teet that will show you 
as It haa shown others, a grinding re 
suit entirely new In ita efficiency and 
economy In the spirit of progress, of 
battar grinding, invite them in Let 
thair record in other plants decide for or 
against a teat! 


The Chnlgnti Stone Company, Cleveland. New York and Boston 

The Sterttac Griadfas Wheel Ce^ Ttffla, O^aad 30 N Cfiatea St. Chicaae. 00. 

STERUNB ABRASIVES 


AMD STERLING QRINDING MACHINES 


That a what it coats to handle coal and other ma¬ 
te rial a with the Godfrey Conveyor One man can 
actually unload and store a fifty-ton carload of coal 
in an hour and a half with this equipment 

The location of the railroad aiding in relation to 
the plant makes no difference The Godfrey will 
meet all requirements. 

It will pay any Arm using coal and similar materials 
in carload lota to Investigate the Godfrey Aek for 
Bulletin A-23 


GODFREY CONVEYOR COMPANY 

Elkhart, Indiana 
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1864 


Acts as 

bxecutor 

arid 

Administrator 


Your Securities In 
Our Safekeeping 

A COMPLETE iervice happily and eco 
nomically combining for your convenience, 
the protection of t wfe depotit box end the 
advantages of a financial secretary 

You may deposit your securities withua for 
•afekceping aubjectatall time* toy our direc 
tions and we will relieve you of the rcapon 
libitity and burdensome detail which their 
proper care involve*—among other thing* 

Collecting the income promptly, and 
preparing requisite '*Income Tax 
Certificate! ' 

Crediting the collected Income to your 
account or remitting a* you instruct 

Rendering periodical statement* of your 
securities field and income collected 
a* you direct 

Preparing your * income Tax Return* 
— Federal and New York State—of 
Income collected by u* and if you 
request, of income from other 
aource* 

Advising you on matter* affecting your 
securities, and in the selection of 
investment* 

Our officers isiff atadly explain (Ml 
wrWcs to you in dmtuil 


1924 


Acts as Transfer Agent or Registrar 


as 

Trustee 
t nder 
Mortgages 


CektbalUnionTrust Gdmpany 


PLA2A OFFICE 
5 th Ave it Goth ht 


2ND tTRERT OPFICK 
Madison Avc it 4 ini St. 


ofNevYork a 

80 BROADWAY, NEW \ORK 

QapttaU Surplus and Undivided Drojits over fa ^Million Dollars 


dfember Fkdkral RrsuviSvstku 


Our Abrams Investigation—VI 

(Continued from page 901 ) 
mentality waa of insufficient capacity to 
grasp this great truth To which wo reply 
with becoming modesty that we have mas¬ 
tered the Einstein theories the various 
works dealing with the intricacies of elec¬ 
tronic structure of matter, aud, what is 
especially portlncut, that our everyday work 
brings us in touch with all manner of new 
Ideas which wp must examine, understand 
appraise, and pass upon 

It may not mean much to the average 
medical man that I>r Abrams, from our 
study of the man, know virtually nothing 
about electricity W« doubt if he could hnve 
hooked up a door boll and made It work 
He had no conception, apparently, of the 
neod of a closed circuit, l^ook for instanet, 
on page 272 of his work “New Ooncopts, 
etc, and you will see the wire carrying the 
“energy” running to one pole of a step up 
transform! r — a one inch spark coil in this 
case H< uppurtntly did not know the differ 
enoe between the primary und the secondary 
windings bo m the text be simply states 
that it goes to “one binding port.” The 
picture Indicate* that it goon to one polo 
of the primary A wire runs from one polu 
of the secondary to the gronnd, while an 
other from the secondary goes to the human 
dotector Ah ho had no particular use for 
the other pole of the primary In left it 
vacant’ Note on page 43 his difficult^ a in 
tolling the N from the S pole of u magnet 
On pugi 143 he says * the vibratory rate for 
tuberculosis Is lfi ohms ' Today it seems 
to be 42 ohms On pm,e 187 wo find this 
wonderful statement ‘Tin voltage of the 
latter is usually very hi*,h and varies from 
1 to 17 ohms Further on page 200, you 
will note thiM gem, 'An ordinary dry cell 
of lVj volts and 12 amjieres discharges from 
the mgnlive |s>h nn em rgv value of 70 
ohms (with hiodvlinmoim ter) This energy 
dimJmrge occurs during tin flow of the cur 
rent lrr<**poctl\e of the distance of the poles 
on the bodv of the subject ” On png* 234 
is onothei riddle The om rg> discharge 
from u giant magnet with n lifting power 
of Approximately 100 pounds to th* square 
Inch has an energy dim barge of only 32 
ohms ’ (Tim English is Abrams as well 
us the physicN ) 

V\ hat is it nil about * Tills sort of thing 
tuny have imprestd certain medical men to 
glvo up thiir orthodox and less sptntnrnlnr 
methods In favor of P R A but to any 
one with even nn elementary knowledge of 
< lcctricity and physics It simply does not 
make mum \\ oh Dr Abrams totally iguor 
nut of physics and rlortrlcitv? Or did he 
intcntinuullv write in this manner no as to 
Hurround his basic discoveries with impen 
etrnblu hiirrkrs of confusing and wtird 
»tnt< meats? Or ngnlu was he renlly sane 
win n ho wrote these things? 

And then the nomenclature of the thing 
Pr Abrams was never at a loss for new 
names for the siinpkst kinds of things A 
r« slstauce box he< aiue a * reflexophone" , a 
ningiiet became n dipohirixcr' a slide-wire 
rheostat with two i 1 m troths heenme n 
hiodynnmomcttr eleitrodes bteame ‘dis 
tnl and proximal ehetrodes simple 
marks made bv u. tiuy plumb boh moving 
over a smoked glass slide as the oonstqupnce 
of involuntary muscular mtion of the re 
agents hand, became “gvrogroms or ‘path 
ograms a combination of spnrk coils tun 
ing colls vurinbh combust r ehetrodes and 
connecting wlris became a sphygmohio 
meter ami so on Little wonder that low 
of the 13 R A men r< inernbi r the names 
given to these various instruments and to 
the various plumes of E ll A 

Not alone in his writingM hut in Ms ex 
peri nun Is there is the mime sort of weird 
mcnuiriglpRs and even ridiculous atmosphere 
lb wuH forever working on something new 
He went from one idea to nnothnr with 
lit tit loss of precious time Hi would yet 
togt ther an assortment of radio Instruments 
projei tion apparatus, frog 1< gs measuring 
Instruments and so on and announce to 
F. R A circles tbut ho was on the verge 
of measuring the disease energies and dis 
pausing with the human reagent In recent 
months he had several young electrical nun 
working on these Ideas, rfome of whom soon 
left his employ after determining for them 
salves thw small opportunities available for 
sorious scientific development work W« 
have been in touch with several of these men 
and have their stories He made full use 
of the supersensitive characteristics of radio 
oscillating circuits tnd loud-speakers, pre- 
ten ting the normal phenomena of these cir 
cults, well known and understood by all 


PATENTS 

Trade-Marks 

Copyrights 

Designs 

76 Years* Practice Before 
the Potent Office 

If you have an inven¬ 
tion which you contem¬ 
plate patenting, or a 
trade-mark which you 
desire to have registered, 
we shall be pleased to 
have you consult us. 
We have thoroughly ex¬ 
perienced attorneys in 
our New York, Wash¬ 
ington, Los Angeles, 
Chicago and San Fran¬ 
cisco offices, with long 
experience in preparing 
and prosecuting both 
patent and trade-mark 
applications. 

Prompt, Conscientious and 
Efficient Service 

The SCIENTIFIC 
AMERICAN contains 
Patent Office Notes, De¬ 
cisions and other matter 
of interest to inventors— 
and particulars of recent¬ 
ly patented inventions. 

We shall be pleased 
to send, without charge, 
our Handbook on 
United States and For¬ 
eign Patents, Trade- 
Marks and Copyrights. 


MUNN & CO. 

PATENT ATTORNEYS 

S mI w S MISi, .... lb* Yah 
SdatiBt Aawicu IriUhf . Vuk.D C. 

TarvBdMhf.Otoo, B. 

MatSM* . • SuFraadm. OL 
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electrical engineers, os amulng new mani 
testation* of the electronic forces 
Dr Abram* may have been the greatest 
benefactor of mankind, a* he has been rep 
resented by enthusiastic scribes and his 
ardent followers. He may have been that 
in thought and in spirit, but not by the 
usual signs Instead of presenting hi* dm 
emeries to the world in the way of all the 
great medical pathfinder* ho preform! to 
keep them a dark secret His apparatus bus 
boon kept sealed, bo as not to disclose the 
■working members, and bus been loosed to 
practitioners at rentals so high that tiny 
could ill afford to use tho K K A method 
except for extravagant fees from their 
patients. The rebuttal to all this is rhfit 
Dr Abram* desired to build up his technique 
In a lasting way, and to that end lie insisted 
that a fair share of the vast sums of money 
received for electronic treatment should go 
inwards the building of an electronic coih ge 
and laboratory in San Francisco the founda 
tion of which has already been laid Con 
corning the electronic college, more might 
b« said at this time, but spuco forbids 
Suffice it to say that Dr Abrams did not 
follow the ethics of the medical profession 
in the matter of giving Uh* great discovery 
to the world His estate is variously osti 
miited to be between $2,000 000 and $6,000 
000 No doubt, he was & true benefactor to 
many doctors who, before taking up ERA, 
technique were handling u rather mediocre 
practice, but who, later became quite well 
to-do in very short order filiis fiict 1* by 
no mentis denied, If anything Abrams wor 
quite proud of his helping hand to thousands 
of practitioners, raised from penury to 
affluence, ns the saying goes 

How did Abrams teach his method? So 
far rt» we hn\o been able to learn little of 
tangible value was being taught thg students 
iu their short and expensive course and 
Abnims himself admitted thut only half of 
flam learned to make the diagnosis Many 
students have admitted that they hud little 
chance to learn anything Abramn demon 
struted his methods und made numerous 
diagnoses before his dosses and it wus for 
the individual students to grasp whatever 
they could Occasionally, tin v were asked 
to help in the procedure At the comple 
tion Of the course the students would sign 
up for the Abrams apparatus nnrl ih part 
for 1 omc, there to work the thing out for 
tlirttiNCl\ on Some Of them did make it 
work others did not. We know both kinds 
Abrams was quite autocratic nt ull timeH 
TTe was the leader His word was flnnl 
No one might question his nuthod or Ids 
findings HU students had to agree with 
all ho said If be nunounced a reaction 
they had to experience it with him thore 
could be no alternative It was dttidcdly 
Abrams' ‘show from start to finish Many 
interesting things were done, to be sure but 
tin students had no Lund in the working 
conditions and there must have been litth 
of evhhntial value in the di monstrntlons 
Y tt—many of them were ‘ sold ’ Ah many 
of tlum have expressed it * There must be 
something in it, somewhere t” 

If wc may be purdoued for doing so we 
must record tlrn violent temper of Dr 
Abrarm? lie would demonstrate his methods 
just so long as conditions were of Kin own 
choosing How ev er, as soon as Romeonc 
endeavored to impose checks or some kind 
of control so thnt the findings would have 
evidential value Dr Abrams would txpress 
his violent disapproval and in runny in 
stance**, he would lnavo the room In n 
towering rage YVn were informed of this 
state of affairs, not only through past in 
stances but by persons quite close to Abram* 
Expressions of sympathy nnd serious uppre 
Herndon wore tendered to ur, looking forward 
to the day, if it ever came, when wo should 
meet Abrams face to face 

W hen our Investigation of the Electronic 
Rcuctions of Abrams was first announced 
we received a letter from Dr A brums stat 
ing “I note that yon contemplate xnvesn 
gating the bUA, I shall gladly place at the 
disposal of your investigators with thnt ob 
ject in view, my personal services nnd all 
the resources of my laboratory in Son Fran 
cisco M 

It seemod &b though our work would be 
materially simplified W« Also began to in 
dine to the idea that Dr Abram* must bnve 
something basically truo and provable and 
that he had been grossly misrepresented by 
previous investigators. Soon wo began to 
suggest preliminary tests, which could be 
conducted by mall or express, we proposed 
sending out pure germ cultures, which were 
to bs identified by his electronic diagnosis. 
This, we were informed, could not be done 
The test was not fair Then we proposed 



Reduces Electric Motor Speed in a 
Simple, Efficient, Economical Way 

Here is shown, a Jones Speed Reducer— 
identified by the circle J trade mark—driv¬ 
ing a Coke Breeze Conveyor in a Water 
Gas Plant. The electric motor speed is 860 
R. P. M. The final speed is 24.1 R. P. M.— 
a reduction ratio of 35.64 to 1. 

This compact, complete reduction unit 
eliminates belts, shafts, pulleys or exposed 
gears. Gives greater power efficiency. Pre¬ 
vents accidents. Cuts depreciation and 
upkeep expense. Saves space. 

After installation, the Jones Speed Reducer 
needs no attention other than occasional 
oiling. An enclosed unit, running in an 
oil bath, it operates perfectly under all 
atmospheric conditions. 

We have just published a book on the subject of 
power transmission and speed reduction. It will 
interest you, for it contains much valuable infor¬ 
mation and is well illustrated with photographs 
of actual installations A request will bring you 
a copy by return mail. 

W. A. Jones Foundry 8C Machine Company 

4407 WEST ROOSEVELT ROAD . CHICAGO. ILL. 

Jones Speed Reducers 

and Power Transmission Appliances 



Power 
Transmission 
Service 

I N addition to apur and 
worm near speed re¬ 
ducers we manufacture 
a complete line of power 
transmits! in appliances— 
hangers, pulleys, coup¬ 
lings pillow blocks fric¬ 
tion clutches ball bearing 
loose pulleys safety col¬ 
lars etc. 

The service of our en¬ 
gineer* Is at your com 
mini Their experience 
may prove very helpful. 
W« will be glad to have 
you writ* us 
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Triumph over drudgery 


Progress has skipped the unwired 
house The swift, sure service of 
electricity is not there 



Th. 

Go*rant*o of Bxcallanca 
on Goods Electrical 

Only the electrically 
wired home can have 
the advantage of the 
Tlinsar battery 

charger which reloads 
the run-down radio or 
•tito storage battery 
overnight from the 
house current. 


Yet how easy It is to triumph over 
drudgery I A word to the nearest 
qualified electrical contractor, and 
electricity with all its comfort and 
convenience can be brought m— 
through complete wiring. 

G-E Convenience Outlets and 
Tumbler Switches in every room 
—safe Sprague BX Cable behind 
the wall, will give you years of 
dependable service 

How to plan complete electrical wiring in ytmf 
home, new or old, la told in this new, fully illus¬ 
trated book, The Home of a Hundred Comforts," 
the book that thousands have sent for. 
Write today for your free copy 

Adir«j Section SAj 
Merchandise Department 
General Electric Company 
Undgeport ConncetiKUt 




*± 



UNISOL 

K«* II B I Off 

tn Singapore 

'MiltlcmrntB Portn KUo L-BDadi throughout 
Uir l) ^ A — und n Mr<»mnmp« until* WAters of the 
y*n< iw [>ori» of th w< rid Uninol 1* being eiu. (.?*§- 
fully ‘«cd hy ihonp wli ( imneMed »l«ray» to the 

rx Hit i ( niiiin t jifuntf firM-cUt* uperating conditions 
]( we were ml loci anre that tJniio! will c r 
reel unde sir Abie Ik iler (red Water rt ndttt nn we 
w iiM ti >t Her It n i wt old we l( rw«rd U tin ugh 
i ut itie world on *i t rovai Pjniplilrt un request 

UN150L MFC CO t Jersey City N J 



ort throatr - 

Combat it both i aside end out 
aide VJk Abtorbine Jr at the 
somhin* heslinx Jterm destroy 
ins anaxDUe Jtsrglt Apply it 
outude to break up conjcnnon 
draw inflammation ami reduce 
•wclllrv* 

AU d™*r«<, Ji 3J or 
Uberet tn+i horrlr ioc pntpttd. 
w r YOUNG INC 

Ml Umm It nrh^HiM, Maes. 


Absorb ineJ' 

Trl. ANTISfprtC LINlMfNf 


/org~£ ^235* 



Cleaning Up Some Of The 
Railroad Troubles by Using 

WHITINGADAMS 

BRUSHES 


Sweep out the germs, and 
will do the rest. 


and air 


5 «od f*r Dhastrated Uftmwler* 

JOHN t-WHITINQ-J. 1 AMMtOO.ftMt«a,tf.t.A, 

Brush Maanhcturan tor Over 1U Yearn and tb* 
UrvNt hi tba World 


•ctidlng blood specimens, prepared In what 
ever manner ho might specify and with the 
cooperation of his duly appointed representa¬ 
tive here in New York, so as to have the 
conditions fair and square. I)r Abrams 
again dctllued und wrote a long letter Indi 
eating in bis customary involved and myster 
Ions style why such a test coaid not be 
carried out The main pur[iort of his re 
fnsal wns to the effect that since his 75 to 
00 per cent accurate findings could not be 
compared with tlinienl findings the latter 
being so utterly wrong as to be of no value, 
how could no judge tlio results? Wo were 
tn the midst of formulating still other lost 
conditions su<h as submitting one set of 
blood specimens getting Ms readings, and 
then taking the snmo sot, changing the 
identification numbers and re-submitting 
them for a chock up on Ids own original 
findings when we learned of hU unfortunate 
death However, from what we had ex 
peiiencod and what we have seen and heard 
in the past, we sincerely doubt that Or 
Albert Abrams would ever have made a test 
for us 

Hit last letter to us dated January 7th, 
dealt with several matters. It Indicated a 
worried state of mind as the result of the 
Arkansas trial and the Impending State 
action in Ohio It pleaded for time as regard 
tests, inasmuch aa a committee was being 
organised by one of the electronic organise 
tions for the purpose of cooperating with us 
and Inasmuch as Dr Abrams would huve to 
consult that committee It again brought 
up the report of our teat with Dr X, as 
re|K)rted in our No\ember issue, and de 
plored the effect of that report on E K. A 
activities It again brought up the essential 
difference between ERA findings and 
dluicul findings, und the impossibility of 
reconciling both these methods for passing 
on results Hix duys before his death Dr 
Abrams wrote 

You must remembir that I have tried to 
point out to you on numerous occasions, that 
a test of this method cannot be eomparod 
with clinical findings and a committee of 
men before tiny euti appreciate a teat, must 
iptulify thcmsth'N os to the basic principles 
of my mi thod bo thot they them 

selves onti sit down and repeat that same 
teat with similar findings ’ Apparently if 
we don t get tlnse thi test doisn t count’ 
Yppurontlv It wl don t git them once, we 
may get thrtn if we try aguin ' 

Five months of close observation of D R 
A dinuiostielnns ut work and study of tin. 
entiri tirhnique lend uh to believe thut the 
matti r is by no means a bare fared fraud 
Many of those engaged in the work—I»r 
Abrams for one—nre apparently slneeri 
Thtv bdh vt in tin method IVImi they get 
propi r results tin y are elated when they 
gt-t unsatisfactory or even ridiculous read 
ings tiny nre bewildered unil aeureh for 
some farfetched explanation of a pseudo¬ 
scientific nature 

The whnli thing bi nrs striking resemblance 
to the subjective ]un< Mr phenomena Com 
pare it with tin Onijii which spells out 
messages through subconscious nuuwuhir ac¬ 
tion Compare It with automatic writing 
in which ones hand traces m>Mt<rioun texts 
quite without ones volition and quite foreign 
to one's state of mind Compare it with the 
fact that three or four people can push n 
table all around a room without thi slightest 
idea that they nre pushing It nt nil The 
ERA techmqui is such as to liHve the 
gravest ground for Hiispiimn that it works— 
when it docs work—lu just this way 

Its weak spot is not made dear in the 
liti rutun of the system that is designed for 
public consumption The layman gits a 
picture of the Abrams prurtitioiier applying 
the apparatus to the patient ami reading off 
the ri sulfa from n dial, n scale, or some 
othir recording mechanism If It were so, 
of course subconm ioua manipulation by the 
doctor would play no part No matter what 
the stute of our subconariouuneHR we cannot 
make the thermometer or the scales give ua 
a false record 

But the Abram* practitioner doe* not have 
an instrument that makes Its own readings 
Ho has to set tin indicator to a given fades, 
than ho goes through a procedure which in 
effect answers yea ’ or “no” to the implied 
question whether ifwif rate is present. And 
the means of getting the answer is Itself 
objectionable in that it consists merely in 
t}»e doctors getting a certain sensation It 
takes the form of a changed tone on tapping 
the reagent’s abdomen, or « sense of greater 
or l«s roughness as the finger tips ere 
passed over his *ldn, or the degree to which 
a glass, rubber or wooden rod sticks when 
thus passed 

(Co*Netted on page *J|) 



To Insure utmost ulldaetlos, 
efficiency sod economy, always 
dm VENUS PENCILS 
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At Slmtimrrt DrmuitU 4*dStart* 
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American Lead Pencil Co. 
tlT Fifth At*.. New Yarfc 
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Get this,men~ 

A complete assortment of the worlds finest 
smoking tobaccos — sent to any smoker 
anywhere —on io days approval 


new idem for Pipe-Smokers * 12 famous 
tobaccos,packed tn a handsome Humidor 
—shopped to you direct to help you find the soul¬ 
mate for your pipe 





M OST men have written their John Han¬ 
cocks on a lot of “dotted lines ” But, if 
you’re a pipe-smoker, we’ll wager that you’ve 
never signed a fairer, sweeter contract than the 
little rectangular coupon at the bottom of 
this page 

Just a few strokes of your pen — and you 
can end your quest of 
years for a perfect smok¬ 
ing tobacco —drawing 
dividends for life in 
unalloyed pipe-satis¬ 
faction 

But we are getting 
ahead of our story 

The average pipe- 
smokcr 1$ the great¬ 
est little experi¬ 
menter in the world 
He’s forever try¬ 
ing a “new one,” 
confident that 



some day he’ll find the real affinity for his pipe 

Knowing smokers as we do—and knowing 
tobaccos as we do—wc felt that we’d be doing 
a fnendly turn for everybody if we found a 
way to settle this question once and for all, 
to the satisfaction of every smoker 

So we created the Humidor Sampler 

Into a bright red htquered humidor case, 
we have packed an issortment of twelve fa¬ 
mous smoking tobaccos—covering the whole 
range of tobacco taste 

To test these 12 tobaccos is to go the whole 
route in delightful pipe tobacco experience, 
try mg out every good fi ivor and aroma known 
to pipe connoisseurs v 

There are myriads of different brands of 
smoking tobaccos on the market But of them 
all, there arc 12 distinctive blends which, in 
our opinion, stand in a class by themselves for 
superlative individuality of flavor, aroma and 
smooth, sweet, even quality 

These twelve decisive blends—the twelve 
“primary colors” of tobaccos—have been se¬ 
lected for the Humidor Sampler When you 
have tried these twelve, you have tned the 
best, if your tobacco-ideal is to be found any¬ 
where, it must be one of these* 


Ten-Day Approval Offer 

Wc arc eager to send the Humidor assortment to 
any smoker, anywhere, on ten days' approval 

Send no money Just sign and mail the coupon 
That will bring you the Humidor assortment direct 
from our factories to your den When the postman 
brings (he package, deposit $i 50 with him, plus 
postage 

If a ten-day try-out of these tobaccos doesn’t give 
you more real pipe pleasure than you’ve ever had be¬ 
fore, besides revealing the one perfect tobaccoforyour 
taste—the cost is on us 

Simply return the Humidor, and you'll get your 
$1 50 and the postage back pronto —and pleasantly 
The coupon is your obedient servant* use it 

Send No Money—Just Mat / Coupon 


The American Tobaooo Co , Inc 
Marburfl Branch 
Baltimore Md 

Plea*c »end me, on 
10 day* approval, 
one of your Humidor 
Sampler* of twelve 
different emuklng 
tobacco* 1 will pay puttman $1 50 (plu* pottage) on receipt— 
with the undemanding that If I am not catiihcd I may return 
Humidor in 10 day* and you agree to nfund $1 50 and pottage 
by return mail 

Nime „ _ _ „ „ 

Address__ „ 

Notei —If you expect to be out when pottmao cad* you may «ft- 
doee $1 50 with coupon and Humidor will be tent to you postpaid. 
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COLGATE’S 

Shaving Stick 


HANDY CRIP’AND REFILL 



For Comfort, Convenience and Economy 


When we say to you that the 
Shaving Stick has important ad' 
vantages over shaving preparations 
in any other form, we can do so 
without bias, for we manufacture 
shaving sticks, powder and cream 

In its attractive nickel box, our 


"Handy Grip” Shaving Stick is most 
convenient for traveling It will not 
crush when packed, and it makes a 
wonderful lather for easy shaving 

It is not uncommon for a Colgate 
Shaving Stick to last more than a 
year in daily use. 


The famous “Handy Grip* . with a trial-size shaving stick 
In nickel box, sent for 10c When the trial stick It gone, 
buy Colgate “Refills’* for the price of the sosp alone, 25c. 


COLGATE & CO 


Estmbluked 1806 


NEW YORK 


riallaeu I.ATHF.S 

9 to 18-inch Swing 

|dJ 1 ready ^to buy tend ^ for 

W F & Job Barnes Co. 

IWHSf Su ROdFOW ILL 

Factory to Rider ,2231 

■Iwm. Dailvtnd Im on Approval *#- Hfl 

Sssk^sIA 

'*fe«428«3S3?ESW 

Ice Making and Refrigerating 
machinery 

Corliss & Poppet Valve Engines 

fJulltiinM »eni upon r*qu*tl 

THE V1LTER MFC CO 

899 Clinton StrtH Mllwauk+t Wl s. 


180 Homa-Stmdy Book* 

*t Umh Mir* hi riUw **!f Wfe b*o*» 1* 

BSf 

.F 4 Itriikw A • o 1 uhlltllMr* 
ISM MlehliHH AyrMur l hlmso 

STEEL STAMPS [Wl 

iMrflTL METAL checrs^*^ 

^ H siencils^^V; ;jt£2 

seals TT 

u and rawest J se» II 

V-' - Y _ JM «*TALiO \ yT 

THE SCHWERDTLE STAUT CO >? d“?v 


DECORATA 

iu* u a r»t. rxi 

DECORATA Hold hroriM ilumlnum pilmt WILL 
NOT TARNISH PEEL or RUB OFF Admirable 
■nd durable eaelly end quickly applied Coven at 
least Um Umn more surface Enclose one paper 
dollar with order for 4 pint 

StMQlal art** for eMfltm** 

DECORATA MFC. CO JERSEY CITY N J 

GEARS 

AU Kinde-SmsII 

Writ* f >r CutAlojm* TO 

CRK MO STOCK OAR WORKS 

109 3 mA MkrsM kmt Okm 


W iMvumofls nxnciTBo —modus made ^ 

la a Wly ae»lpw4 rmUh tWp A 

H MuaMMM «•*, IwK ge*, m 4 SUwr** Wt 

jM * r H*Im ■ 

■ f tt hj mamt factor* and tut as venr far/ny H 


Our Abrams Investigation—VI 

(Coitffotfod from page 21$) 

When the practitioner nets hit rheostat 
switches for a given rate he knows precisely 
what he is trying for The very fnct that 
be sets fur one rather than another rate 
means that, consciously or subconsciously, 
he has guessed that the patient bos or has 
not a certain ailment The very fact that 
he known the patients history from tho 
statement accompanying the blood specimen, 
or that he has the patient there beforo him, 
makes it Impossible for him to try one rate 
after another without the conscious or sub¬ 
conscious knowledge that the facts lean to 
sard tins finding and away from that one 
Finnllv under the Abrams doctrine pretty 
much fwrjhody lias syphilis and one or two 
other ci rfain tilings flow enn he help 
getting flic relictions when he knows that he 
“ought** to gi t them and failing whtu he 
knows that lie 'ought'* to fail? 

'flic collateral aspects of tho matter sup¬ 
port this viewpoint strongly The reactions 
are very unurtnin sumetimes positive, 
sometimes merely a niottcr of guessing one 
way or nnutlur The state of mind of the 
diagnostician 1ms much to do with his find 
Inga 1 hough it may have takeu him six 
months to acquire tho ability to “get** the 
reactions In may lose this ability, tempor 
aHljr or pirniiiiitmtlY, over night—especially 
if ho begins to doubt the technique A 
spectator with a skeptical turn of mind is 
apt to drive tho reactions away especially 
if he \oicph his disbelief (tho psychic mem 
bvr of tho staff interrupts to remark “Where 
ha\c I henrd that before 7 ) When the blood 
specimens or germ cultures are knowu to 
the diagnosticum the reactions nro positive 
clean-cut and readily elicited and he can 
get the same reaction out of the same sped 
mou time after tinu With unknown sped 
mens of either sort the reactions become 
wouk nnd umirtuln they cover a wide 
rnngi quite after tlu_ shot gun findings of 
J>r X in our one formal test and a shuffling 
about of the siiecimeiiN followed by their 
presentation in a new order finds the prac 
titioner unnhle to duplicate the results of n 
moment ago 

All this gives the strongest grounds for 
asserting thut the whole thing Is psycliic—n 
trick of the subconscious mind pussling to 
tho lovmnn but okur as irywtul and fumiliar 
as daylight to the jwychio investigator Per 
sons (lIokc to Abrams have always contended 
that whatever wise be said about the man 
he wus sincere He believed in what he 
did When thn reactions fulled him he was 
alwnjs keenly disap|>oiuted and plaiuly be 
wildt-rul And this happened with sufficient 
friquency no that lu knew lie could not 
submit tht reactions to a scientific test And 
it is our present belief that he knew the 
psychic nature of the whole procedure knew 
that the diagnostician got out of the ap 
parntus only wlmt he put into it lie knew, 
we believe, thut ho himself was the “elec 
tronic reactions” just as any other honest 
ERA practitioner is his own electronic 
reactions ’* This phase of the matter is now 
reviving our closest study mid we shall 
probably havo more to say on it in a later 
article 

In Ids letter of Jnnunry 7th Dr Abrams 
went on to nsk thnt wo publish tho findings 
of the International Halim inanition Associu 
tion which stilt two of their committee to 
Sun Francisco to stay with Dr Abrams for 
two months in order to master the technique 
and pass judgment on its valua The report 
of the findings of that worthy body Is an 
interesting document It describes tho foch 
nique nnd its rc suits Tt admits the exist 
once of thn so-called electronic reactions nnd 
their applicability to diagnostic work but 
with several reservations By no mouns does 
this r* iMirt accept tho Abrutns method ns n 
t* rfected product 

Now thnt request of Dr Abrams was fair 
enough When tho roport of the Interna 
tionul Hubncmanniun Association first came 
to our attention, we were deeply impressed 
That association is to be commended on tbr 
scientific und business like manner in which 
It lias investigated the claims of Dr Abrams, 
and more particularly bis method Wo im 
mediately got in touch with tho very men 
of the International Hahiumannian Asso¬ 
ciation who had investigated ERA and 
made tho report And since then, over ft 
jioriod of several months, wo have been 
working with them in their experiments with 
the so-called electronic reactions At this 
state of the experimentation, it would be 
unwise for us to publish the original re¬ 
port, in that it is to be modified by sutae- 
quent reports of that association, and in 
that much remains to be done before a final 
opinion can be passed on this matter 


It has been said of Dr Abrams that he 
could measure the span of life of any indi¬ 
vidual by menus of the electronic emanations 
from a blood specimen He measured his 
own span of life and he Is reported to have 
predicted Ills death during January of this 
year Thut may be true However, it 
seems strange that be should havo dosed his 
last letter to us by stating that he would 
probably not get to New York until some 
time In the Spring 

I>r Abrams is no more His teachings 
arc in the hands of some three thousand or 
more practitioners In this country alone 
Several experimenters are spending large 
Kiims of money and unlimited time endeavor 
ing to discover the mysterious energy at the 
bottom of E R. A technique With the 
Interesting and baffling personality of Dr 
Abrams no longer available ns the foundn 
tion for the entire* E It A edifice, no 
longer available ns a buffer against investtga 
tion the truth must soon be discovered since 
it is the technique itself which must now 
stand or fall 

The Chemistry of Bread 

THF Food Research Institute in its first 

publication just issued from Us head 
quartern at Stanford University points out 
the wholesome ness of the stale loaf, shows 
the waste produeod by present bakery pra< 
tiers and urges further investigation of the 
question as to why some bread keeps hotter 
than others 

1 he assumption that staleness is euustd 
by the loss of moisture from tho loaf in not 
tenable, for the nq>ort points out that what 
probubly occurs is thut much of tho moisture 
In the brood is held by tho sturch which has 
bten gelatinised hi the baking As the loaf 
comes out of the stove this sturch jelly din 
tributed through the broad contains all the 
moisture it can hold As the bread cools 
flit Htnrch gives up some of its moisture, and 
this moisture is absorbed by the other con 
Htitutnta of the loaf changing the crust 
from a brittle material that crunches bt 
twicn thn teeth to a soft and pliable one 
while the gluten of the crumb is given a 
tmighneNfl and firmness which us fresh bread 
it dnl not have The bruid becomes Htale nt 
low temperatures and this accounts for the 
fact that bread when stule, but not dry, can 
bo freshened up by heating The process is 
reversed uml the starch jelly reabsorbs tho 
moisture from the other bread constituents, 

"Thirty Years of Psychic 
Research” 

(Continued from page J60) 
excellent translation bv Fournier d*AlbA 
giviH assurance thHt here hh with Mr do 
Bruth s rendition of Kiehet s book, knowl 
edge of the subject ns well as of tbe language 
hns hail full play 

The chhp of Ev a C hns been a much con 
troverted, nnd a bitterly controverted, one 
The present book will not clear it up to the 
Hutisfnction of nil beesuse the Baron plainly 
does not entertain as seriously as the In¬ 
vestigator ought, the hvpothisis of fraud 
He oven shows excessive nulvetA in the 
presence of what can fairly be characterised 
as strong evidence of fraud Thus when 
one of Eva s 1 rauterlullzutlons ' carries on its 
fuce a page-heading from Le Miroir' tho 
journal from which Eva Is charged with hav¬ 
ing clipped pi< tun h for use in thU fashion 
the Baron records the fact with the very 
extraordinary remark tlmt he ha* no ex¬ 
planation for it Nerertheless, this is the 
first approach to a complete account of 
Hvas raedirnnship that has appeared and 
it is of great importance Every serious 
student of psychic mutters ought to read it 
nnd form his own ideas of the evidence for 
materialisation which w?e think, for tho 
present ut least must rest largely upon Fvn 
Even the general render though he would 
probably tire if he attempted a dose ex 
nminntion of every page will find It well 
worth while to make a first hand acquaint 
nnce with this interesting episode in pavrhic 
investigation Not the least important 
feature of tho volume is thnt in this Eng 
lisli edition, there is Included the Baron’s 
rejoinders to much of the newspaper criti¬ 
cism which flowed so freely upon publication 
of the first German edition It is only fair 
to say that much of this criticism displays 
tho same haste and the same ill-considera¬ 
tion which it charges against the Baron 
Schmnck Nothing, by the way, like Richet, 
rejects tbe spirit hypothesis—though he docs 
so rather more tentatively thnn Richet, and 
like Richet, he has no very well formulated 
alternative to offer In its stead W« make 
this remark with no critical Intent, it rather 
woll represents our own present state of 
mind, too. 
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? Quest lor Superiority 
In aCuttinglool 

Th* aborkiM' <*Mtt for wp mm mlala wm 
fwe b«Mt *nd» ntijr p**ik Hit nwci bd 



Added Production, Only! 

Counters on your machines ADD the output—and 
mean added output for this reason: They bring the 
sum total of work to your attention , when all it needs 
is attention to "jack it up! ” Production-gams are all 
you countenance—and all you see when you read the 
operators record on a 

■NSSSik 

COUNTER 

The tart* Set-Back Rev 
oluiion Counter at right 
is test than >( actual 
site The small Retain 
t% >n ( ounier below is 
shaven nearly full site 

The Set-Back Revolution Counter above re¬ 
cord* the output of the larger machine* where the rcvohi- 
bon* of a shaft record operation*, or output Count* one (or 
each revolution, and «et* back to zero from any figure by 
turning knob once round Supplied with from four to tan 

t wheels, a* required Price with four figures, as 
ated, $10.00 (subject to discount) 

The Small Revolution Counter at left records 

the output of smaller machines where a shaft revolution 
indicates an operation. Though small this counter a very 
durable its mechanism will stand a very high rate of 
speed making it especially adapted to mt, fast-running 
machine*. Will subtract if run backward Price, $2 00 

There* a VEEDER to fit every machine—and every need in 
your development-work The Veeder booklet shows 80 pages 
of counters , write for this free guide to greater production . 

The Veeder Mfg. Co., hJ^Tco™ 




The Story of Ste el H I 

(Continued from pegs J$9) 

their share in building up thU wdhderful 
system of Lake transportation. Their most 
notable work, outridfe of the provision of 
lighthouses and the dredging of harbors, he* 
been done at and around the rapids of St. 
Mary s Elver, where they have dredged and 
blasted some 46 miles of canal, with a least 
width of 300 feet and a minimum depth at low 
stage of 21 foet Other notable work has been 
the construction of a series of locks, two of 
which are the longest In existence These 
Include the Weltiel Look—615 feet by 80 
feet the Poo Lock—800 foot by 100 feet; 
the third lock 1360 feet by 80 feet, and the 
fourth lock of the same dimrmsions. The 
various channels approaching the locks, 
through 8t Mary's River and elsewhere, are 
excellently lighted, and the captains of the 
ships, through long familiarity, navigate 
those channels, even In very foggy weather, 
with an accuracy and absence from ground¬ 
ing or collision that is positively uncanny 
We reached the easterly end of Lake 8u 
prrior at night and In thick weather, and 
therefore anchored outside the canal Dur¬ 
ing the night the stream of traffic coming up 
behind us halted also, and when day broke 
and the fog lifted there were some eight or 
ten big freighters, fully loaded, bunched 
around us. We tied up alongside the pier 
awhile, until two big 12,000-ton ore boats 
which wore In the lock had steamed out. 
We then entered, being followed by an 
other ship of our own wise Two othor ves¬ 
uris occupied No 4 lock ami as showing the 
immensity of tbiH traffic, tho writer noted 
from the pilot house that, including the ships 
in tho locks, those wnlting to enter at each 
end and those which had passed through 
and were starting to the eastward or west 
ward, there was an aggregation of ships 
which the captain estimated to total over 
150 000 tons in capacity 
We have said that navigation is totally 
different on the Great Lakes, and certainly 
the end of our journey bore out this state¬ 
ment for wo proceeded, in spite of our 
length of over 600 feet, to steam up a nar 
row, winding creek averaging 260 feet In 
width and with turns of 00 degrees to our 
destination the Lorain Steel Works, where 
we were to discharge A powerful tag nt the 
bow, a scries of alternate full ahead and 
full astern telegraphs to the engine room, 
combined with an amaxing amount of churn 
Ing up of soft mud landed ua finally at the 
great ore docks of the company Before we 
tied up nlongmde, the hatch covers had all 
been opened and four Hewlett unloaders 
moving into position on the concrete wharf, 
spared themselves along our 400-foot length 
of cargo hold 

These unloaders are one of the most amax 
Ing mechanical contrivances of all the many 
nmaxiug things connected with the United 
States steel industry I was standing amid 
ships looking down into one of the holds 
when a voice from the air called out "Good 
morning did you have a fine passage?" and 
looking up I saw the huge grab bucket and 
the vertical bucket leg of an unloader de¬ 
scending to enter tho hatch The voice was 
from the operator of tho grab who as will 
be aeon from our illustration, has his cabin 
inside the “bucket leg" Hnd a few feet above 
the burket As he paused me he pulled a 
lever and tho two huh©* of the bucket 
swung npnrt until the opening was o\er 
twenty feet Down mink the great moss 
deep into tho pile of ore below Another 
lexer was pulled and the jaws crunched to¬ 
gether and the operation of a third lover 
caused the whole leg and buck* t with its 
load of tin tons, to rise vertically into tho 
air Theti the grasshopper like, double walk 
Ing beam moved back until the bucket 
was within the pier line when it opened 
and let its contents fall into a hop¬ 
per and thence into a lorry, which Im¬ 
mediately was drawn inshore upon the 
framework of the unloader to discharge It¬ 
self into ore cars on the tracks helow The 
walking beam section of the unloader then 
moved forward again until the bucket'leg 
was over tho hatch when it descended for 
another grub I timed the operation and 
found that the cycle took Just one minute. 

This was a ten-ton nnJoader, but some 
of the later and larger machines are capable 
of picking up 17 tons at one grab, and 
with this in mind it can be understood how 
the records of nulooding mentioned above 
in this article were aghjeved 
Thus, we have fottdisd the ore from the 
time when it was dug out o t the Hull Rost 
pit to the time when it was deposited ini 
the stock pile alongside tba Vast furnace*, 
800 miles distant At the rate of 19 tow 
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tor eaeh snoop it wan tom tooee item Its 
age-long rating pUc* in the ore body) and 
at XT ton* to the grab it was nSa&ad up 
and brought ashore at the end of ita long 
journey by water 

Mar* Steam-Kagiiie Power With¬ 
out Steam 

(Continued from page 188) 
one-half minutes for the new liquor to be 
heated up to a pressure of 20 pounds per 
square inch as read off the pressure gage 
The engine was started running and ths pres¬ 
sure then fell to about 18 pounds per square 
inch, but stayed there during the entire 
course of the experiment, going up slightly 
as load was put on the engine The engine 
ran perfectly and even after 18 weights had 
been placed on the beam pan, it still eon 
tinned running 

The conclusion must therefore be drawn 
that the new power medium will develop six 
times ss much power as steam under eon 
stant conditions. It was interesting to note 
that the exhaust from this engine was direct 
to the air, and in the case of the new liquid 
it was almost in the form of a liquid while 
in the case of steam it was lit vapor 
Furthermore the engine itself was perfectly 
cool when run with the new power medium 
but rather hot when run with steam 

There have been quite a few uses sug¬ 
gested for the new power medium. In gen 
eral it may be sold that it will find a Sold 
In every phase of power generation Thus 
it has been suggested that it can be need In 
central station plants for developing power, 
in city water and sewage pumping stations 
It has an application to marine transports 
tion Railroad locomotives and cars can be 
run with it. It may be applied tor generat 
ing power in mines, mills, factories, quarries 
sax mills, cranes, etc on the automobile, in 
airplanes and airships, where its non 
inflammability would be extremely advan 
tageons, for driving ice machines—there are 
in foot innumerable possible applications. 

In dosing it may be said that this report 
was written as a corollary to an Investign 
tion made to determine if the claims of tho 
inventor were really true. What has been 
seen convinces the writer that this new 
liquid will actually develop s vapor which 
will run a turbine or s reciprocating engine 
Furthermore, it will do so in a dosed system 
wherein the same liquid Is used over and 
over again As far as could be determined 
this repeated use of the same liquid does 
not result in its decomposition Finally, it 
appears that more power is generated at leu 
heat in comparison with steam. 

Laying the Ghost of a War-Time 
Trouble 

(Continued from page 180) 
war debts of one sort or another of tens of 
billion dollars are trifling It means that 
either we must grow more foodstuffs, and not 
only completely feed ourselves, but export re¬ 
placeable foot!stuffs to maintain our foreign 
trade balance, or that we will lose our pros¬ 
perity and our standards which ore the 
highest In the world will sink to the lower 
lo\el of those of foreign countries. Undo 
Sam's new lands of the West are gone our 
old lands are wearing out. The productivity 
of our American soila mnst be restored by 
©very possible means To restore these soils 
requires just three elements, no more phos¬ 
phorus, nitrogen and potash Of phosphorus, 
we have In the vast phosphate deposits 
of the Wont an inexhaustible supply, the 
greatest in the world Of nitrogen, there is 
an inexhaustible supply in the air it can 
be captured by such mechanical moans as at 
the Muscle Shoals plant, and by nature work 
ing through the clovers sowpeas and other 
leguminous plants which by strange bac¬ 
teriological action condense thousands of 
tons of it annually—so that there is no 
shortage of these two demmtts Potash is 
then the key Our practical men of science 
believe that we have this key that It exists 
in tile shape of millions of tons of soluble 
potash salt deposits in the Southwest The 
Interests of the people, whether the people 
renltse It or not, demand early and rdlsble 
Information ns to the exact location, alee 
and richness of these beds. If the question 
of the manufacture of nitrates at the Muscle 
Shoals or other plants is one tor the poli¬ 
ticians and the farmers of the country to 
get moderately stirred up over, the question 
of locating American potash salts deposits is 
on* that Is worthy of a revolution try up¬ 
rising, The drilling of wells using core 
drills which will show just whgt is bring 
drilled through, and, when the beds of potash 
are struck, just bow thick they are. is Im¬ 
peratively needed. 
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Link-Belt’s Two 
Leaders in the Economical 
Handling of Materials 


The “Cub” Porfable Loader— 

Here is the lowest-first-cost and the lowest-operating-cost 
method of loading materials from the ground to wagons 
or trucks Handles practically any loose materials—coal, 
sand, stone, gravel, fertilizer, foundry refuse and similar 
materials 

Hundreds"" in daily use throughout the country, testify to 
its merit It is the most popular unit built by Link-Belt 
The “Cub” can load material faster than half a dozen or 
more men It knows no superior in design, construction 
or performance It is a Link-Belt Guaranteed Product 

Ready to work when you get it—fully equipped While we can furnish 
any type of motor to suit local conditions, our standard 4 Cub J Loader, 
selling at the new low price (without the special chute shown in the 
illustration), is equipped with— 

2-H P two or three phase 60 cycle motor, 21 ft 
conveyor length, 18* wide belt assuring large 
capacity Belt is guaranteed against cutting or 
fray^ftg Wide loading hopper at foot of con¬ 
veyor is hinged—easily and quickly opened So 
simple and sturdy anybody 
can run it Loads 45 cubic 
j feet of material per minute. 

1 ^ Price, $485 fob Phila¬ 

delphia or Chicago If 
you now load materials 
by hand, you are losing 
! time and money 


The Link-Belt Electric Hoist— 

Use your ceiling—instead of your overcrowded floor—to 
carry your materials from place to place—with the highly 
efficient Link-Belt Electric Hoist Move a 50-lb , 1000-lb, 
or 2500-lb load by the mere pull of a control Lift, carry, 
deposit, at the will of the operator So simple anyone can 
run it Does the work of many men—and is popular with 
workers, because it makes hard lifting a simple, easy and 
pleasant task 



LINK BELT COMPANY 

2045 Hunting Park Ave 
PHILADELPHIA PA 

Pltaup send me your book on 
Ti Electric Holsts 
' 1 Portable 1 oaders 


in design, construction “Let George Do It” 

Guaranteed Product 

Shopmen call the Link-Belt Electric Hoist by the fitting, 
>ped While we can furnish descriptive name—George—because it does all the work 
, our standard ‘ Cub’ Loader, that famous phrase implies ' 

special chute shown in the 

If you lift and carry iron, steel, or machine parts or finished 
e phase 6 o cycle motor, 21 ft products-indoors or out-or handle your material to and 
8 * wide belt assuring large from machines, or from one department to another—write 

guaranteed against cutting or for our catalog No 480. and see how easily and econom- 

idmg hopper at foot of con- ically it can be done with the Link-Belt Electric Hoist 

isily and quickly opened So 

simple and sturdy anybody The Link-Belt Electric Hoist is made in many sizes The 

can run it Loads 45 cubic illustration shows our standard 3-ton hoist, and illustrates 

feet of material per minute. . but one ^ many vaned app l lcatlons 

Price, $485 f o b Phila- Price, $300 fob Chicago or Philadelphia, for the 1000-lb 

delphta or Chicago If standard Link-Belt (C l / 3 ) Electric Hoist, a neat, compact, 

you now load materials efficient machine that will show’savings even m the stnall- 

by hand, you are losing S12e plants 

time and money 

Send For These Books 

They may point the way to overcoming bothersome handling problems Write and tell us how you 
handle your materials, and let Link-Belt experienced engineers Btudy your methods They may sug¬ 
gest better methods of handling that will speed up your production We make no charge for advice, 
layouts or estimates Asking for Link-Belt catalogs entails no obligations 
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Six 300 £L P* Motors of ZR-1 

Ball Bearing Equipped 


T HE remarkable performance of 
America’s Queen of the Air is due in 
no small measure to the unfailing service 
of the six 300 H P motors Under all 
conditions—in the teeth of gales—the 
safety of the big ship demands that every 
ounce of power developed m the motors 
be delivered to the propellers 

fiKF marked hall bearings on the 
compression releases, governor and oil 
pump driving shafts of each motor, do 
their share to insure safe navigation 
Their use on the oil pump—the critieal 


point of the oilingsystem—guards agunst 
be ir/ng failures which would prove a 
serious handicap in emergencies 

The superior performance and great 
indurance of SKF milked bdl hear 
ings on the ZR4 is reflected in other 
fields through their extensive use on au¬ 
tomotive, railway and industrial equip¬ 
ment Our engineers will gladly point 
out how hall hearings on your equipment 
will insure the sime degree of precision 
is on the ZR-1 


THE HESS-BRIGHT MANUFACTURING COMPANY 

Supervised by OICI** INDUSTRIES INC 165 Broadway, New York City 
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SIGMSL FIRE oOTOEftY 



P IONEERS of the old west were 
amazed to see how quickly the In 
dians learned of their presence 

The advance of a wagon jrain was 
known days ahead Even a lone trader 
was known long before he arrived in 
the Indian camp 

Eventually the pioneers learned that 
the savages had a highly perfected sig¬ 
nal code From mountain top the sig¬ 
nal fire blazed its message at night, or 
by day sent up its smoke in columns, 
wreaths, puffs—white smoke, black 
smoke—it carried a story far and wide 

Gone are the signal fires Scattered 
are the tribes Today the Westerner in 
remotest places receives his message by 
Radio—the Modern Signal Fire 


CROSLEY Modal X L Coesoktn* 


CROSLBl Mudsl \ J 


rkt ( ro\Uv Madto C*t fiorutmM orNj and 
flroa dcaittnx Stat nn W / ft 
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A Crosley Receiver for Everyone 

CROSLEY TYPE V PRICK SM.M 

A one tube regenerative net, licensed under the Armstrong U S Patent No 1 I1SJ49 Actual 
performance* of this little receiver have proven a revelation to the radio world The McMillan 
podilion has consistently been clearly brought In with tide Instrument as well as Honolulu and 
her far distant points. 

CROSLEY TYPE S-E PRICE RIM 
This 3 tube regenerative receiver licensed under Armstrong U S. patent No. 1 119 US combines 
the Crosley Typs V and the Crosley two stage amplifier In the hands of amateurs and professional* 
«llke It has consistently out performed sets coating a great deal more A person hearing a bropd- 
canting station may turn off the wet hy throwing switch and come bask later without re-tuntng 


•al more A person hearing a broad- 
come bask later without re-tuntng 


CROSLEY MODEL X-J PR1C8 *5* M 

A four lube radio frequency set combining one stage of Tuned Radio Frequency Amplification, a 
Detector and two stage* of Audio Frequency Amplification At bringing In distant stations we 
believe no Instrument can equal it Local interference Is easily and quickly tuned cot. We an 
hesitatingly claim that the Crosley Model X*J is the beat receiver ever offered to the public. 

CROSLKY MODEL X L CenseIstta PRICE fit* M 

A duplicate of tin Model X-J except for the arrangement and mounting Into a beaut i fu l mahogany 
cabinet with the addition of a built in kwd speaker Space Is provided In the cabinet for housing 
the necesmry batteries. A ^eclal mahogany stand m Il lu strated ill outline for the Model X-L may 
be had for 925 extra 

This Instrument provides an exquisite pleoe of furniture for any home together with all the pleasures 
of a long distance radio receiver 

Crothy WnpMnh Arm SmU By Reef Dealers E ve r y w h ere 

Write for Complete Catalog which fully describes the Crosley tine of regenerative end radWi fre¬ 
quency receivers and parts, 

THE CROSLEY RADIO CORPORATION 

POWBL CROSLEY JIL. President 
Ferns rty 

The Precision Equipment Cempany and Creeley Manufacturing Company 

CINCINNATI, OHIO 

MAIL THIS COUPON TODAY-r 

The Croaley Radio Corporation, 

425 Alfred St, Cincinnati, 0* 

Gentlemen —Please mail me free of charge your complete catalog of 
Crosley instruments and parts 
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W E DRAW particular attention to the 
story on pages 228 and 229 of this 
Issue* describing the mechankul side of 
Mortis Qest's brilliant produitlon of “The 
Miracle " This Is one of a aeries of spec¬ 
tacular engineering stories of the stage, 
previous numbers were the description of 
the Earl Carroll Theater, and the account 
of the production of "Johannes Krelsler 
Other storlea of this character will appear 
from time to time, as the managers put 
out material worthy of such treatment 
Our procedure for these theatrical stories 
is to send the artist to the theater, and let 
him live there, od and off the stage, In and 
out of the audience during the perform¬ 
ance and during the periods of prepara 
tlflffl, until he Is thoroughly familiar with 
the whole apparatus. Thai he goes back 
to bis studio and makes a working Bketch 
for his big drawing This he puts before 
the stage manager and various otber 
members of the theater staff, and before 
us, and after all possible corrections and 
suggested improvements have been made 
he goes ahead with his Anal drawing 
About this, with the artists i ollaborutlon, 
we write the text and the < options, giving 
what amounts to a firsthand account of 
this interesting field of engineering, so 
wholly neglected by many of our contem¬ 
poraries, 

O UR regular readers will recall a rear 
or so ago, a series of three urth Us 
by Guy E Mitchell, of the United Staten 
Geological Survey, detailing the ad\entur- 
ous Mde of the work of the men who go 
out Into the field with transit and note 
book and bring back the material for the 
wonderful topographic maps which Hre 
mpJdly coming to cover the whole count n 
Several months ago the dallv press gave 
much space lor a few days to the dun 
gerou« position, the ponalblo loss and the 
Ultimate safety of h party of Government 
surveyor* who had undertake to shoot 
und map the Grand Canton of the Colo¬ 
rado From Mr Mitchells fluent pen we 
now have an nnthoritntlve tale of Just 
what happened to this partv Hnd why 
Just what they were doing In the cun von 
Juat what their adventures were and how 
narrow waa their ewnpe from disaster 

A NOTHER very interesting tale comes 
to us from well we don t Just know 
whether It comes from the Arlstonn desert 
or from the mountain* of the moon The 
point la to he found mainly In the cele¬ 
brated "meteor crater” of Arlsona a huge 
hole In the earth with a raised rim around 
It For some time controversy raged a* to 
the method of formation of this crater 
Waa it an extinct volcano of unprece¬ 
dented fdae for terrestrial volcanoes or 
waa It the result of a mighty blow dealt 
the earth by a huge meteoric wanderer? 
At an early stago of the argument the 
great similarity between Meteor Crater 
and the thousands of craters on the moon 
whs noted, and orthodox science argued 
that since the moon craters were obviously 
volcanic, Meteor Crater was vole unit too 
The owner of the Arizona specimen now 
tells us that the shoe Is on the other foot 
that he has proved his crater to be an 
impact crater, and that from this It fol 
lows that the astronomers mast grant that 
all the little pot holes on the moon have 
been shot into our satellite by meteoric 
projectile*. He presents hts Interesting 
argument*, with n wealth of Interesting 
picture*, In an early Issue, and while they 
have not yet been accepted by orthodox 
science, there seem* excellent reason to 
anticipate that they may be 
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IM I C1RICAI cnglnmrn arcjicrpctually 
fj pinwllng their head* over the neces¬ 
sity <>f (urrytm, high tension t u treat* 
through mbits under clriunwtonces where 
proiHr Insulation Is at once abnormally 
dlilhult and unusually essential Partial 
larlj when ciiblea muni go underground 
ihey mu*t be plated together numerous 
cuttle* In a single conduit und the Insula 
Hon problem become* tJu controlling as 
pect of the situation Tht moat efTettlve 
insulation that ha* been found for use In 
Hiuh plats n i* of patter How the cables 
and insulatlon are made and how the 
paper is wound nmund lhe cable* forms 
tlu subject of un Interesting article which 
Is nt Implied for tlu Muv number 

O I THE numerous contributing editors 
listed tin lid* page none is more at 
11 vc than l>r 1 uckltsth Dr 1 uckleali and 
his I ilmrulor> lm\e found out more thing* 
about light and It^.litini^ than an earlier 
gtm ration would have nupjxiKcd remained 
tti he found Of utmonl lmporlunce for in 
stance Ik tlu Investigation of the manner 
in w hh h In ithspiule tllunduatlon not 
lmielv in< n asm tlie dltlk ulty of seeing and 
tnukes us work harder to see hut at tunll> 
makes uh set more slowly so that, if our 
wink InvnluN tlu use of our eyes w< gel 
less done In a giyen time urnltr i*>or con 
dllinns ot illumination This Is another 
of tlu features width wt tan promise for 
an carlv Issue 

W li < ANT promise it more definitely 
than that because while the com 
pit tul manustrlpt lies befnrt us as vvt 
write wt ntyer know until the* last gun 
fires yvhul yvi shall have In the wav <»f 
lust minute stuff and what will as u re¬ 
sult Ih forced to wait Hnotlier month The 
Teapot l^ane Htorv In this Issue is a ease 
In point olivlouslj It could not haye 1**eu 
includtd in the original plans for the 
April numb* r whit h are formulated 
around I he first of frehruurv, obvious!} 
Hun sonit thing hud to go out to let It In 
St> when sotm thing that 1ms been men 
tinned lu this column does not appear 
promptly, don t get Impudent over the d<s 
luy wt lmve the stnry, or we wouldn t 
mention it here 

A CVORP1NU to present plana—which 
have ut least two weeks to go astray 
In - the next Installment of the traffic 
writs will be made in (lonnettlcut to an 
even iurgtr extent than the present one 
Commissioner Slots kel and hi* staff have 
put a lot of gray mutter Into the consider 
ailoii of how to prevent uccldent* and 
tlielr first and foremost conclusion is that 
you dint preyent them unless you have 
a vast fund of Information un to how 
anti wlun anti where and why, they 
occur V system hn* accordingly been 
InshilW d In the Nutmeg State under Whleh 
every accident gets reported In fuH to the 
(oiumissifiiK r a office and then gets put 
through a statistical mill of extraordinary 
edit h nt v cnlt uluted to i)rlng out wltli 
tht utmost clarity Its rt lotions with other 
atihhntH anti yvlth tire matter of preven 
tlon Ah a result of the Intelligent com¬ 
pilation and Intelligent use of these sta 
tlsths n large numlsr of plates through 
out 11a State nt which atcldents wen 
fortuerlv frequent have been identified and 
nnulvred In search of their bad features 
This ha* led not merely to tbe reduction 
of accidents at these points hut to rune 
nltlon of the general features of llghtim 
and road surface that promote 4 otidtnu 
We shall exhibit the system under whhh 
all this has been done 
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There is no mom* truck 
built that will give more 
years of service at less 
cost than the federal 

Horn die records of thou¬ 
sands of lederal trucks in 
operation for six, eight ten 
and more years "it is ap¬ 
parent that long life is in¬ 
grained in the very fibre 
and fabric of every federal 
Motor Truck manufactured 

Investigate these impor¬ 
tant facts before you buy 
your next truck 

THE FEDERAL MOTOR TRUCK COMPANY 

Oatroit, Mtohtfan 


Prices of Federal Trucks 

1 Ton $1675 7 Ton $5000 

1 1 /-Ton 2150 light Duty 

2 V/-Ton 3200 Tractor 3200 

3 ^ to 4 4200 Heavy Duty 

5 6 Ton 4750 Tractor 4235 



MOTOR 


Wherever buildings are being erected, bridges butlt or 
good roads laid, there you will find Federal Motor 
Trucks The Signal Mountain Portland Cement Com¬ 
pany of Chattanooga, Term , have used Federals for five 
years They now operate a Federal Fleet and supply eoiv 
tractors and builders with materials for their “jobs’*. 
This company is thoroughly satisfied with Federals. 



TRUCKS 






THE MONTHLY JOURNAL OF PRACTICAL INFORMATION 


NEW YOKE APRIL 1924 



U S Navy dirigible “Shenandoah” swinging at the tall and sturdily constructed mooring mast of a 450 foot supply ship 


The Mooring Mast is the Thing 

By J Bernard Walker 


Nth liuim lied In tin air Hie air 
ship should Htav thou return 
lug to its huugar onl\ when 
major rtpulrs or general over 
hauling and repainting an nex 
ewwiry The hangar should be regarded an tuning the 
same relation to the airship as the dry dock has to the 
ship of tho sea Foremost among the perils to which a 
seagoing ship is excised is that very terra ftrmu ujxiti 
which she was built If her grout fabric sn mu<h ns 
tom h tlie roust or the sea tiottoni It Is liable to hi 
Itftdly broken or wrecked beyond repnlr When she <n 
ters jiort she makes fast to a mooring, when, stic nan 
swing tiead to tide or wind or Hlie is muted Mowly 
and gently to her pier and protected from 
rude contact with its mnsonry by carefully 
disposed fenders 

If mother earth Is dangerous to the sea 
ship It Is doubly so lo the airship If 
contact with tho unyielding ground is per 
ilous to tbe frail shell of the ship it Is 
Immeasurably more perilous to tho dell 
rate shell of a dirigible us the loss of 
many of the eurl\ /opixUns so clearly 
proved More than one of these was de¬ 
stroyed os It was entering iis shed—a puff 
of wind serving to swing the hull against 
the doorway and break its buck Others 
were lost when tliev came to eurth during 
a trip for repairs or replenishment of fuel 

These disasters and ihev were frequent 
proved that moorings were ns necessary 
for the ship of the air as they were for the 
ship of the sea and that it was as foolish 
to ground an airship u|>on the land at the 
end of h voyage ns It would be for a skip¬ 
per to run his ship ashore every time he 
entered port 

As long ago as 1910 the writer drew 
attention In the Srncrmnr Amkakan to 
these self-evident furis And suggested that 
the only rational wny lo hnndle the air 
ship, between crulseA, wan to moor it to a 
rigid and lofty roast The suggestion was 
first put Into practice several Years luter 
by the Vickers Maxim firm, and Us pruc 


tlmhllitv was proud wlun airships in I'nglund re¬ 
mained moored in Itu r»jHn for several weeks on end 
and rode out gab s In wlibh the wind row at Unas to 
r rf> and even <10 miles in hour 

Tlu fu( I that a 70-mib gust tore out thi nose-nip 
of “Shenandoah prints nothing ugulnst tlie mooring 
must Whuf 11 does prou K that we must not npplv a 
heavy concentration of strew* ut a single point In tin 
d< licate shell of an airship unless provision Is made for 


tin Immediate dlsii Ihutlnn of thut Nt rcMM 
throughout a huge contiguous ana of Hie 
halt It was In part the omission to do 
this that mused the failure The nose 
cap N n c*onc of inctnl plate which stood 
up lo IIh work To this were riveted the converging 
ends of tin relatively light longitudinal girders These 
tore apart Jnsl Iwyond tilt nose-cup If there was to 
Ih a break It was hi tain to mini Just where if did 
Pliose of us who rode rht blcwle In the early days 
i»f Its development will runuuher how frcepiently tin 
diamond fianu falbd bv Untiling or fnuture an Ini h 
i»r so inn k of (lit Hinrlng jiosi Connection between 
fraim and |H>xt was madt b\ Inserting a short stul>end 
of tubing In the frHiiu* and hrurlng tlu 
w hob togiflar Tin fractnrc always came 
at tlu jKiint where the slab finished Tho 
xu f/rfnt demise in sixtlon was an lnvltu 
I Ion to fra* t uri Tin c ml of the stub was 
tape rt d Into fom tlngi rs of diminishing 
width i lieu was no longer a sudden ri 
dm thm to mm Hon tlie renUtnm e to benel 
Ing stns« was distributes! furrher tlon 
the tula ind breakages ceased 

Now llkt fn atimnt would produce like 
n suits in this mooring problem Dlstrlbu 
lion of stress (ould U see uied hv loading 
light nihbs or wires of plough steel from 
the DoRe-cap along tnd within the longt 
fmlinal girders and itllachlng Ham to the 
,-lrdeiH at the successive clrcalai fraim s 
I our ruble h should b ad to the first ring 
Tour to tlu next and ho on until the Rl\th 
ring was remind Hv spacing the jxtlnts 
of attachment at 1)0 degrees around null 
rln* tlu pull of the mooring enhh would 
to dlsfi Halted nrnl over the first 7 r » 
feet of the ship 

lo ensure InumMlInte and equal trans¬ 
mission of stress the rubles Is fon Interr 
tlon should be stretched to Just bevond 
tho i Instir limit and given a ptrmnntnf 
set fitch sliould have a rumhuikle at IN 
mid lemgth and all of the uible* or wire* 
should b st up to the smut tension 
tf rf on ;ur qe 281) 



Lower drawing show* how breakage of bicycle frames was prevented by taper¬ 
ing off the section of the inner reen for cement The upper drawing show* same 
principle applied in distributing the pull of mooring cable by light cables or 
wires, attached at 24 points in the first 75 feet of the ship's hull 
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Flying Around the World 

The Route Laid Down for the American Fliers Who Will Attempt Circumnavigation 

By Lieut. Corley P McDarment 



I I K flm t rtiu>« wax undoubtedly irled out In 
it Ntmill jmiiwJ l>efnre Inter lslund trli* were 
attempted, the flrMt steamboat oozed up 
and down Hh« ltcrixl rlxtra a long tlmt Im»- 
fore on attempt whs made to Ink* It 
litmus tho oteun And tin airplane t It 
In a short time oven In Hu 
modem world of si>eed since 
Pet 17, 1003 when tho 

Wright« made a duration 
flight of 54) Hecondn u long 
distance flight of 852 feet 
broke on altitude record by 
ascending to u lulght of 20 
ft'Ot, and sped over t ht 
ground at the rate of 10 
miles an hour In their first 
ttlrpluno 

Ormltmlty and often trag 
Rally all of thene mordx 
have l*een broken Fnsfpr 
uad faster have airplanes 
speeded, more and mon ro- 
lluble have the motors be¬ 
come tintII now uvlators Uriah declare that a flight 
around the world 1 m pnNKlbh uml to proxi ilie multer 
tin United Mult* Army Air Smlu will start a fleet 
of four ulrpluntx on a joum«y around the world April 
t, 1024 Thin will not Im» the first at I< nipt to cm lu le 
Hie fclobe h\ air The Intrepid Major lUuke of Knglund 
started on mu h a Journey la 11122 and travchsl the 
route from Umdon to Calcutta wht re illnusH prexented 
ids going fuitlur and his two comrades who tried to 
continue the flight were forced down by engine trouble 
In the Buy of Bengal where tluy flouted for threx dass 
on the wmkagR of the seaplam Itefore Is lug phked 
up Several thlngH have hapimud In Htromimlca since 
1022, notably on endurance recoid of 37 hour* and a 
long dlntiince flight of 27(H) mile* iu rons tin continint 
by the Air Service of the V S Arm\ Tlu alrplnms 
that start iu tosh tIn oceans on tlu fllxhi around Hit 
world will ha\e embraced In tlie Ir iminutm tart all tlu 
skill and exp* rltmee tuirned on tlu*M mortl tilghtH, mo 
that dangers of failure will lie reduced to a minimum 
It \H generally ugreed that tlu nnh thing that will pis 
vent the success of the flight Is tlu wuillur 

The airplane thut will l»e used on the hlj. flight In 
called tlie Douglass World ( raiser and designated by 
the symbol 1MV<1 It meusuus 50 f«*et from tip to tip, 
35 feet and 2 ln< lit* lung and stands 14 fist high It 
Is a Wplane tyi>e and Ik if it wing* uri of Ha Name spun 
Ihe wings ure 7>(, foot (h'ep and the gup lutwxsn thou 
is txactly H feet the lowor wing has a 2 degree dihe¬ 
dral but the upfH r one has nnm , mid both art set with 
3 degrees Incidence or anjji of attmk Hurt Is no 
Htugger or swteplnuk Tlie total Mippoitlng suifact Is 
TOO square feu, whhli may l>e loaded up to about 15 
pounds |Kjr square foot but unrimillx it will Im loaded 
at about 12 pounds r n»e total wtlght of the airplane 
fully hmded and nirr>lng imntoon* for wafer landings 
is *>000 poundM hut with ]M>ntoons nfl Hu weight Is 
HHKI pounds h hm lhe wheeled landing gmr wtlghs 30*1 
I sum ds ind whtn flying mh a seaplam Hilswtia weight 
may be carried an fml or otlur supplies Tlu uw ful 
load that <nn lie tarrhd 1 h approvlmah h 5<HH> pounds 
und If this weight 1 h split up Into a crew allowance of 
3t)0 (Hitmds gasolim 3000 |M»unds oil 175 |mhmkK and 
water, M immiiuN It will la mihu that With tin I IIm rtx 
motor with whhh It 1* |H.wmd usint, 2n gallons of 
gaHoline an hour a sustalmd fllglil can lie imule of 10 
hours during whhh 1000 miles could I* uimvil 3Iu 
speed of the plmu lui* a rangt of S.5 to 110 mllis an 
hour No distances iMixxotn Mops howmr an so 
gnut on the route around Ha wmld that i suslaimsl 
flight of this duration would hi aru^an so Hu fuel 
uipmltx lutH lieeii tut down tu Hu plains to 1(>0 gallons 
or about 2100 pounds A njsxIuI 1«LM mmh|< I J Marty 
motor will Ik used tlial mu prodtiu 420 horKeiniutr 
but when It 1 k s(**eded up It n*es rniub more fin) than 
ul normal speed whhh Is around I KHi nxoluifons (ter 
nilnutf An extra tank of water will Ik tarried la the 
hath part of the fuselage of tlu plan* for in in enu r 
gen«y such as landing H sen and this wnt<r may 
also be turned into the eughw muling sxstim if ner- 
t saury 

The four pilots and four methimlcs chosxn for this 
flight are men of unuNiml ability and the\ will lie gt\-en 


the first trial of skill enrlv in the flight, for the Joumev 
will (ross the PutJtic Ocean soon after the start The 
starting point will be Seattle, Washington, and from 
then It will lead up the cottBt Of British Columbia to 
Prince Rupert, 050 miles from Seal tie The planes will 
)h refueled bore and continue to Sitka Alaska, 300 



IniMMHHMMiiHMnnnMMMMHMMMMMil 

The Douglass World Cruiser, with wheeled landing gear, at rest on the ground 

miles further north From Hltku the route will lend 
to Cordoxn Seward, Clilgnlk, Akutan, and Dutch liar 
l>or Hie latter place In 2300 miles from Seattle and 
supplies of spare parts as well as fuel }>a\< been de- 
ixmltetl there for use If necessary From hero the flight 
will follow the Aleutian Islands to Attu, width Is the 
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The round the-world plane tarrying pontoons for 
water landing, in flight near Hampton Roada, Va. 

furthermost inland out in tlie north Pnclflc A landing 
will be made at Allu, and a full tupudtx of fuel taken 
on for the next ntop will be Shlmushu Ialimd of the 
Kurile group lielonglng to Japan 800 ndles to the 
sou Hi west The flight could reach the Island of Mednyl 
oil the cousl of Kami hat ka only 500 tulles distant but 



Cockpit of the Douglas* plane, showing the inatramenta that keep the aviator's 
finger on the pulse of the Liberty motor 

It In thought the plane con go on farther south without 
mmh greater effort The Island of Hhlmnshti lies Just 
off the southern tip of the Kamchatka peninsula and 
the aviators, after lending Attn, will be able to reach 
the mainland of Asia or this pentnsnla, after about 
six hours of fixing then the coast can be followed 


down to the Kurile straits whhh cun be crowed dully 
and the island picked up The flight will continue 
through Uie Japanese islands down past Yokohama, 
Tokyo, Nagasaki and Chemulpo Next the coast of 
China will bo touched and the aviators will proceed 
down tlie coast touching at Hongkong, then push on to 
Haiphong In F renth Indo-Chlna From here the flight 
will go to Slam und a binding made at Bangkok, the 
capital Burma will next be entered and landings made 
at Rangoon nnd Akyah From Akyab, the route lies 
over ( hlttagong on the way to Culcuttu, India 
It will be remembered that Matins and Macmillan, 
the two members of the Blake expedition, went down 
In their seaplane with u dead motor in the Bay of 
Bengal between Chittagong and Akyab They wallowed 
among the high seas and torrential rainn until the 
wuterHoaked plane finally overturned and floated with 
the (smtouns lust u little above the water The natives 
who occasionally passed them at some distance in boats 
gave them a wide berth, thinking they were the water 
devils of local tradition Tim diary written by the pilot, 
Macmillan, of this disaster Is one of the strangest and 
most nlworblng records exer writ ten When we read 
of the despair that oxtrnime them as ship after ship 
passed l>> without notice of how they fired their last 
round from the Very’s signal pistol, of how the music 
known as the doatli song of the sirens, which ship¬ 
wrecked sailors hear In the last hours of thirst and 
fatigue, assailed the ears of the two uvlatora—then 
we feel that the world must admire those men who 
attempt such during feats in the cause of science The 
American aviator* however, hope to crow the Bay of 
Bengal without such bad luck as their Rngtlwh brothers 
bad und when thev arrive at (’alcutta several days 
will be spent in resting and probably overcoming their 
“sea legs,* 

At Culcuttu, the pontoons will is* removed from the 
airplanes and wheels put on, for the remainder of the 
flight to Hull Kin x I und will he chiefly over land From 
Calcutta Hie flight will go to Allabubad, 475 mile* 
northwest, In the Interior of India, and from there to 
ihdhl the capital of India While at Delhi, courtesies 
will Ik* exchanged between the American officers and 
lhe English authorities. The flyers will not tarr> long 
In India as an effort will be made to get through to 
lhe 1*4 rNhitt coast before the heavy ralna begin It was 
due to these rains, which rotted the rubber connections 
on the engine that Blake flew, that his expedition fi¬ 
nally ended us it did little pieces of rubber kept getting 
into Hie gas line nnd causing trouble If the Americans 
beat tlie rains, a great hazard will have been overcome 
From Delhi to Multan the next ship of the Avers, 
425 miles will tie traversed. Care will I* required on 
this purthular trip as a course a little too fur north 
ward will take the phtnes 
oxer the forbidden city of 
Amritsar This dty is the 
headquarters of the ancient 
religious order of the Slkha. 
Amritsar, or the ’Pool of 
Immortality” contains the 
Golden Temple which has u 
copper dome covered with 
gold foil and it gutters tn tlie 
snn with a brllUancy that 
(tarries the eyes. It should 
make a good landmark for 
the aviators and a good one 
to avoid, for within this 
Golden Temple Is a copy of 
the Oranth or holy Sikh 
hlble, above which tm living 
mortal may place himself— 
and live. An aviator who 
might fly over the Temple 
would get pretty short shrift 
from the local Sikh magis¬ 
trate* If they should catch 
him If the aviators land 
among these people, thev will 
be able to Identify them by 
their costume on whhh Is carried five KX standing for 
kc* (uncut hair), kachh (short pants), kan (Iran ban¬ 
gle) khnndft (small steel dagger) and khanga (comb) 
The steel dagger Is used to wrap and fasten their long 
hair, as well aa for the other purposes of daggers. 
These Sikh* use no wine nor tobacco, so It will be quite 
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]»*•* tor tli* American aviator* to expect to obtain 
(vurette* frain them 

if the flyers get through this land of the Sikhs safely 
lilt \ will land at Multan and ‘ga* up,” then proceed 
the Jndtt* River, skirting the great desert of Thur, 
Karachi, on the Arabian Sea. From Karachi the 
will go to the little principality of Oman In south- 
, |s tcrn Persia and a landing will be made at Chnrlwr, 
tht otpltaL The mountains rise to n height of 10hot) 
ltl t m Oman and If the aviators enter the country from 
,| l( north they will probably be required to fly through 
, upeat gorge known as the Wadi Thalka, or * I)evll n 
, ,|i From bore the Arahtun seacoaBt will be followed 
u[ , to the strait of Omm*, where u landing will be ef 
m tetl at Bunder Abbas From Bunder Abbas the Persian 
, ulf coast will be followed to Bushlre, near the head 
i ihe Gulf From Bushlra the flight will go to the 
in ,ul of the Gulf and pick up the Shut el Arab River 
wlikh Is formed by the Junction of the Tigris and 
1 Mphrutes Rivers a short dlstunce from the sea Tills 
*iruun will be followed up to the fork of the two 
iiurs named, when the right hand or Tigris stream 
uin t>e taken and followed up to Bagdad In Mesopo- 
t onla Leaving Bagdad, the fljers will turn slightly 
upward and find the Euphrates River about 35 miles 
,wuv, staying within sight of It und the 
wt stern aide until Lake Sabakha In north mmammm 
, ni Srrlu shows up as a landmark From 
liiU point the aviators will turn due west 
uhI loeate a railroad along which they 
ft ill flv toward the north until Aleppo Is 
(cached. From Aleppo the flight will go to 
Konleh which U In Asia Minor about 150 
ml], h north of the Mediterranean Sea, and 
from there the route lies to 8an Stefano 
ntnr tbe outskirts of Constantinople, Fnmi 
(onstantlnople the following place* will 
t* touched In turn Bucharest, Belgrade 
Minna Stramburg, Paris and Hull or 
(M rhups 1 a© don. In England the wheeled 
landing gear will again be replaced bv 
ismtoons and the flight will proceed up 
dong Ihe coast of Scotland and on to 
Kirkwall In the Orknev Islands, From 
ihe Orkneys a flight of 275 mile* will be 
made ucroaft the ocean to Thoratuivn in 
(hi Faroe Islands, From the I tiroes the 
compasses on tlio airplanes will l»e wet so 
as lo reach Iceland, 530 tulle** across the 
* vtreme North Atlantic The landing will 
i*e made la Iceland at Reykjavik the 
<upltal city 

It should be stated here that the eurtli 
inductor compass will be carried on this 
illfcht and It la well that a eomjmss better 
ilmn the old type of magnetic needle can 
in used In these latitudes for the mag 
noth disturbances due to tile uurora 
homills throw the ordinary compass far 
off But even the earth Inductor compass 
which U free from local disturbance* and 
magnetic “memory," niuv lie affected bv 
si range shifts of the earths mngneth * 

Held which some wlentUtw believe take The 29,000 

place in the arctic regions, espw lolly dor- have been 

ing sun spot periods Kverv precaution 
will be taken, however, to prevent low of 
direction in flight A rodto compass direction tinder 
W being tried out and nmv l»e used Observations will 


be taken from the planes In 
the air On the flight from 
Portugal to Brazil, Admiral 
Gflgo Coutlnho, of the Portu 
guese Navy, found that he 
could take celestial observu 
lions, using the horizon of 
the sea for hlK base, and the 
error Is not over one minute 
of un arc and thlH Is almoHt 
ns accurate as observation* 
taken on board ships at sea 
Also Sir Arthur Brown, the 
English aviator vs ho with 
Sir John Alcrxk made tbe 
first non stop flight across 
the AthmtU Ocean took an 
observation at 12 25 o clock 
at night imlng a wxtmu to 
fix his position after sight 
Ing the Pole Star through a 
drift in the clouds, and us¬ 
ing the clouds as n horizon 
The American aviators will 
not have much need for four 
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The 29,000-mile route laid down for the round-the-world flyer*. A few changee 
have been made since this map wan adopted, notably the substitution of the 
island of Shfmushu as the first landing place in Japan 
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Vast fkdtra life* thU will mark the scenery as the aviators fly over the cold 
and biekk Arctic regions 


Juneau, Alaska, which the round-the world winged voyagers will pasa early in 
April if they start on schedule 

of Greenland Is 1050 miles long and this 

I lone not fitment must lie found by the 
inbtlorK ftu supplies IwdWe proceeding to 
the m\t fut 1 bum* at AvlMut which In 
around Gain* k arewell and on the went 
const of Greenland Angmngsntlk has a 
famous Ih idrmtrk near It however In tho 
t form of tlu great mountain peak of In 
golfs field which stands six thousand feet 
high and can be seen for tunny miles at nui 
T ht distance between It eland and Ang 
nmghultk Is ”KN) mlhs and It Ih ver\ ikihh! 
ble that this mountain will he seen by the 
fulmar* after tin first three hours at sea, 
provides] tlit \ maintain a fairlj high hHI- 
& tuck This mountain ]>euk Is undoubtedly 

[ the BIngsurk or Blue Shirt, spoken of 
In the* Norse Ifginds which was used as 
- a landmark hy the enrlv Vikings who 

settled Greenland In the ninth century 
Aviglut on tlu west coast, la u fair 
sized iown for that country and a steamer 
for an on. compirnv In the United Htate* 
limkiH two tilps a year to it Arrange- 
nunts have alrnidv been mnde for the 
aviators when thev reach there *© the 
homewanl strttch Ice-free land can I** 
found us far ns so miles Inland on this 
west coiiNt of Greenland near Avlgtut The 
Gulf Stream passes up along the coast 
mar this town and warms the country 
fuirlv well The wlntera are no colder 
here than In Sweden oi Norway and 
rimh dm s tlu tunpenilurc drop below 
that of a <*old wtnter day In North Dakota 
or Montana In tlu United States 
mmm The nt \t leg of the world filfcht will 1» 
nd-the-world flyer*. A few change* rat la r long hrom Avlgtut the nmte lien 
ted, notably the substitution of the toward Lubrndor wlare a landing will be 
landing place tn Japan mad* at Indian Harbor 700 mlUs* away 

Very little lime will be spint here an 
of missing tlu next landing place after leaving Ueland Labrador Is imnh colder and 11n vvcutbtr more un- 

for the east (s»ast of Greenland can *cur»tlv Is* missed certain than that of south Greenland Tim n*xt flight 

if a westward <*ourse is lu Id will extend southward to Mtngun Quebec thence to 

■HHaaaMMi■ 1 hi re mav )>esome dlfik ulry QuHms QiihImt thence to Montreal and then to Key 

however In hitting the * \n( t i>on New Jersey At Ke\i»ort the pontoons will be 

jH>int where the tcmiMtran removed from the alrphoies and wheel landing gear* 

has*, im* been established again put on Then the fivers will come t<j Washington, 

Tills b»*e has l>een arranged D < , und after u short rent proceed to Seattle tlie 

foi t>v an advanceo(!Wr who place where Hu flight staried 

has recenth relurmsl from Hitn are no «It ntlttt roHHoiis whv tin flight umnot 
rlurt and Is located at the Ik made with little dWHtnltv No leg of thf Journey 

lit lit town of Angmugsallk will evieed H00 mlhs and HiIh w easllv within the fuel 

IhL towTi Is the only settle- (upacltv of I lu plan* s (raising distance If all those 

mint on the <ust roast of little parts of motors and airplanes will hold together 

Gr<*en1und and Is northwest »s thev should and us Du enUmxrs expect them to do, 

of Iceland so the course the Hie flight will Indeed be a triumph of Htlenco In the 

Iheis will take from the onward struggle of mankind and the wav will have 

latter plHce will bear to the Insn opened for the establishment of gnat Inter con- 

northward In order not to HnintiH air routes wiihh an sure to come The ldist 

miss the towm AngnmgsaUk of Intv r-continental ulr inivil Is the underlying cau*e 

Ims 200 Fsklmos and 0 Fur for Hh making id this long Journey In uu ofllilul an 
o|W*ans In tt and on hucIi n maims ment of the World Flight the Wur Department 

v(jni coast line ns (Ireenhmd statisl the pnn>ose of the flight In these few but sufb- 

It mil) not l>e the tnsiest olent words 

pluct to locate e*t»e*lnlly io demonstrate the fensIMlUy with whUh aerial 

slme the e«»ast Is deeply in lommunlratlon mav Im estahllsheil hptween the vnrlou* 
* dented with fjords some of (*ont!nenis and to obtain desired Infonnnllon ct««'eni- 

iaton fly over the cold whh h extend over a hundred Ing the operation of present tyjie aircraft In various 

miles Inland. The eHst conut climates of the world * 
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Teapot Dome 

Some Physical Facts in the Naval Oil Reserve Problem 



|T WAS Inevitable that when the advun 
tngeH of oil qh a fuel for mm hunt ship* 
hud been established. Its use In nuuil 
ships would follow For, in addition to 
the gain in economy there would be cor 
tain strulegfutl advantage** Uul to the 
use with which it could bo stored, and the greater 
speed with which a fleet cemld ta* refueled 

When It whs decided to <lmngc tin ships of oar \uvy 
from coal to oil burning, and to design all 
future ship* for the use of oil, the qUCS 
Don at once arose as to future nil *ii|h 
piles It was ruillled that tla si must ta 
ulwolutely unsure d iMirlhtrnmre not onlv 
must (litre la sullhhni oil hui It must la 
stored In lurge* qumiDDes al etrluln bases 
so lotah (1 mound om coasts and at out 
lying fwssesHlons that tin lies t, win re¬ 
iver It might Is ojm rating would Ik* with 
In easy steaming distance of the supply 
siiit Ions 

In view of tla feverish activity with 
width the nil Inh lists were taking the 
oil nut of tla gioutid It was realized that 
unless some piovtalon were much foi the future, the 
Navy might conceivably be confronted with an nil 
shortage or nd^hl )i ivo to pay a prht for Its oil that 
would la a huivv drain upon the annual appropriations 
made by (.ongress for running ihe Nu\y 

lUnci li tana atamt thut the Government sit a pa it 
certain rich oil lands known ofllclnllv as Naval He 
nerves 1 2 and l, width wire withdrawn from public 
entry and reserved stihtly as future sources from 
width the ell could Ik drawn as it was ntsshd 

Navul Ut nerves No l and No 2 which adjoin tuth 
other are located lu California about V» miles to tla 
east of San l ills Ohtapo \o 1 contains tN (HU) at ns 
and No 2 has 2D 'VI I acres or a eoiuhlnul total of 
117,010 acres Tla sc* prop* riles arc of fat greater value 
than Reserve No T (Tea(Kit Doiiil) which covers S14S1 
acre** 

Ilescrve No t was wIMultuwn from mineral entiv 
Nepttmlier 27 IlHM It was mi aside as a Naval Re- 
nerve Septemlter 2, 1012 On April 25 1022 a small 
purl (if It wuis leased to Oohcuv and on December 11 
1022, all of the public lands in this re* rvc were leasts! 
to the HHrne man 

Reserve No 2 was tlrst withdrawn from public entn 
on September 27 1000 It was set aside as a V«\al 

Ke serve on l>e*e ember IT 
1012 

Re>smr No T the now 
famous Tea|tfd Dome re¬ 
serve like the other two Is 
kn^wn to Ik* \tr\ ihl\ In oil 
It Is situated alwui «> miles 
north of the town of < u^x r 
Wvomlng The Reserve was 
first withdrawn In pirt from 
mlneinl entry on Septemta'r 
27 11XW) On Tune IHlh or 
the following ve ar there was 
Hnother partial withdrawn! 

It was set aside for the 
Nave on April 10 1015 and 
was finally leaded to the 
Mammoth Oil ( o on April 
7 ! U22 

llv the c mu t* sv of Mr 0 
O Smith Dire < tor of tlce 
Geological survey (Depnrt 
n*e*nt of the Tnttrior) wi 
present two pints showing 
llw liKatlon and taumdnrles 
of these reserves and n vir¬ 
ile at session through Un 
l»nt Dane These were prem¬ 
ium d Tor the Sc untimc _ 

A virtue an by Mr k ( lleald 

Geologist of the Geological Survev Tin lost named 
nutlmrltv him also had prepared for as tla accompany 
Intr hypothetical cross section for Ihe puri">Hc of Hlus- 
t rat I ng the rnmpumti 11 e%/fectlvenes.s of wells variously 
locates! on an anticlinal till ihmiT where the oil and gu*e 
are under hettvv hvdraulh prtsatire- sondltlnns which 
broadly represent those to be found jn the Salt Greek 
and adjacent Tea|»ot Dome field* 

Refore going nnv further Into the meaning of these 
crow Heel Ions let us consider a few facts about i»e- 


tiokum, us It 
long n»st and 
terlng oil drill 
liquid Its more 
nlr hy evapor 
tlon but the 


exist* In the ground, before Its age* 

' eepilUbriuin are dtaturlted by the en 
Petroleum Is always found as a 
volatile parts nmv lu taken Into the 
atlon or Into di\ days by nbsnrp- 
1 solid or semi solid substance that 



First gusher drilled in Salt Creek Field It was this well which led to the 
development of Salt Creek, which in many respects is considered by the U S 
Geological Survey to be the world’* most remarkable oil pooh It adjoins 

Teapot Dome 


iciiifllns la known as hltuineiL In color the oil Ih gen 
e rally some shade of brown, It may also la yellow or 
green and even, in e\cepllonul case h coal himk Rough 
lv shaking, Ihe color lndlmtcH ltn value oil of the 
llghe*st ccdor Iwlng Die moat desirable Another* ehar- 
a< te rlsile. Ih Its viscosity or sthklness * Nome ]>c- 
ti oleums flow as fresh as water other* look and flow 
somelhing Ilkt mol ihhc*h A third differing character 
talk Is Ita weight Ordlnnrlh II will float on water 
hut a few tiire olta will nettle slugstahlv to the tad tom 
of u water tilled vchhiI Its weight ccvmjMred wltlv an 
eepiul vedume of dear wuter at tlu> huuu temperature 
Is known u« Um hih^UU gravity and the lighter the oil 
ihe htgliei its value for Ihe light oils contain a higher 
jieicentuge of gasoline than the hea\> ones 
Ft ireilenni Ih ('ontainest In the ns ks that underlie 
csrialn parts of Du eoiintiv, and gc»nerallv It Ih found 
In tads of sand sandstone or limestone Associated 
with lhe*8chedH are Invariably shule and day and we 
are told hv Mr k (’ lleald in a shipment front whleh 
these notes on istrohum are gathered that a region 
without shale and dnv has nihuI t pro»pe<*t of containing 
(lumnerelnllv valuable uccumututtonH of petroleum 
Now In cverv o|! lie Id u little oil ta n< uttered no gen 
eially through the oil bettrlng tads that a well mulling 



This shows hypothetic*! conditions 
similar to those in Salt Creek and 
Teapot Dome, and illustrates the 
action of wells driven at successive 
points along the field 


1 heso beds nt almost any place Ih llkelv to get a faint 
showing 

Oil In paving quantity is found onlv In small '‘pools.’ 
In these pools practically every tiny opening In the 
oil hearing bed 1* Ailed with oil or with the gas thnt 
gerurallv accompanies It Where the oil bearing beds 
are urelied or Itowed upward, Die oil has In many 
places, formed pool* nt the tops of the arches. The 
Ideal form for an oil bearing bed or set of beds is 
domo-shn|>od like n biiHln or a Het of basins turned up- 


Hide down but In many places simple arching la »uih 
dent to afford a gathering ground for oil, A "terrace 
on which the dip or Inclination of a bed Is Interrupted 
by flattening out Into u step, la moderately favorubh 
for the accumulation of oil This will be understood if 
we remember thut the oil bearing strata are under hv 
Urnullc pressure and that the oil and gas being lighter 
me forced upward und held by this pressure within 
these domes or against these terraces. 

The depth at which oil may be found 
Is limited, apparently, only by the depth 
to which drilling can be carried In some 
fields productive oil wells huve been found 
at a depth of only TOO feet In other 
fields most of the wells are over 4000 
feet deep, and some go down to more 
than 4000 feet Petroleum may perhup* 
be obtained from depths of 5000 feet or 
more, hut the cost of drilling would not 
today be Justified by the probable returns 
on the Investment 

Most of the wells drilled within the 
limits of an oil {tool yield enough oil to 
make them pujln*. Investments, The pools 
vary grcatlj both In sl/^* and in yield Some cover onlv 
un »< rc or two of laud others may be as large as five 
miles wide and tvventj live mlies long, although sueli 
pools will Indude barren or drv Bpeds The average 
!>ool Is ulomr 2V 2 miles long, by miles wide. A pool 
production of lc hh tbun 4000 or r »000 barrels of oil touhi 
scam I v ta dlgnifled with the name of i>ool On the 
other hand the' output of n large pool Is measured In 
millions of lmirtls. hor a period in 1016, the Cushing 
field of Oklahoma yielded more than 2 000,000 barrels 
a month The largest well In the United States pio- 
duccK less than 100000 barrels a day but some single 
wells in other countries have yielded between 150000 
Hnd 250000 harreta a day 

Now let uh tarn eatr attention to tho oross-necthmul 
dmwing showing hvjKitlictlcal <x>ndittonM whleh con 
form In general to those In the Halt Creek and the 
adjacent Te»a|>ot Dome fields Here we have two domes 
w Ith a dcpreuHlon latvveen Die Mnallor one corre 
s|N>ndIng to the Naval Itescrvew Six wells are shown 
along the avis of the two fie Ids reaching In every case 
Die oil taaiIng srralum 

Well No 1 would ileld oil for a short time druwlng 
part of It from the left dank of the large dome and 
part from the narrow lmnd of oil to the left of the 
well Water would replace 
any oil taken out, so that 
ufter a short time the well 
would produce only water 
Well No 2 Is In a parthu 
larlv effective inwltlon It 
would drain oil from the top 
and sides of the dome, und 
the encroachment of water 
on the flanks of the domes 
following the extraction of 
the oil would not affect this 
oil until u long time had 
elapsed 

Well No 3 would be mod 
erately effoctlve In draining 
oil from the i>ool, drawing 
most of It from the right 
flank of the large dome but 
a little from the sag or sad¬ 
dle between the two domes 
However, as oil waa with¬ 
drawn from the pool, and 

particularly through well 
No 4, water could come In 
from the rides of the domes 
and fill the wag or saddle, 
forcing well No 8 to drain 

___ all Its oil from the large 

V dome 

Well No 4 Is poorly located for large and lasting 
production, for the withdrawal of a comparatively 
small amount of oil will permit the water that aur 
rounds the dome to creep Into the saddle and fill the 
sand surrounding the well, ao that the well wiU yield 
not oil but water 

Well No 5, like well No. % !« excellently located to 
yield oil for a long time. 

Well No 6 will obtain no oil, even though auction la 
placed on it and great volumes of fluid produced, for 
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Early well* at north end of Salt Creek anticline Pool of oil from the first Salt Creek Jtuaher 


w a tor move* more readily through Hand than does oil 
und the Bupplv of water is Inexhaustible 
Now consider Ihe drawing showing an mtual cross- 
section through Teapot Dome anil Salt (’reek Ii Is 
liikcn from n map by Fisher & Lnwrie prepared for tl)p 
Midwest Refining Cornpanv The e rosa section runs 
approximate]} north and south The ntiltmh of the 
lop surface of the First Wall Creek annd is determined 
fiom the map nnd the relation of the Suomi Wall 
i leek sand nnd the upproxhnnti dtps of the faults are 
inh« n from the testimony of > C ( lnpp (<*fM>lugh nl 
rejHtrt) of the Senate Corn 
mlttee on Puhllf Lands 
Now this crnHHHe<tlnn an 
swers the (juestlon {a \er\ 
lui|>ortunt question In Its 
hulling upon tlm present 
controversy) ns to wholhet 
rea|H>r Dome was threat 
inul hv wells width w r ere 
Im Ing drllletl In the Snh 
( reek property for It will 
Im noticed that Naval He 
smeNo S include* not only 
till of TeApot Dome hut also 
the south <md of tire Salt 
( reek anticline 01 arch 
lienee, wells driven north of 
the Naval Reserve boundary 
would drain oil from the 
Salt Creek anticline and not 
frtaa the Teapot Dome 
let us now consider the 
dlNlHisol which the Navy 
has made of Its oil nstrves 
Tt 1ms bet n pretty well estab¬ 
lished thnt tin re wns a dl 
vision of opinion among the Naval authorities as to 
whether the Nnvul Reserve oil was lielng drained uwmv 
b> wells sunk on the propertv adjoining them reserves 
Mr Denhy Uu Secretarv nnd Chief Rnglneer Re*ar 
Admiral Hohlson Is litveil that llase oil fields were so 
endungered So, as the public alreadv Knows the fields 
were transferred bmk to the Interior Department and 
(ontructs were made with certain private Interests 
who agreed to tuke out the oil at a mvnltv refine It 
build extensive tankage fmllltles at esa-lnln stsvlfied 
Navul haws, and store the fuel oil therein In the 
possession of the Nuw and readv for Naval uw 


Mr J)tnbv who sill) lxUt us tltut fm I oil in tanks 
Is a lMttr ii ssi t ilinn (rude oil in tlie ground suit in 
his n signal Jon to tin Pm shknt who accepted it with 
the statuiienl vou will go with the knowledge that 
vour honest\ and Inligrln June not been Impugned 
Rear-Admiral Robison mu of the tibhst ( ht« f uiglnei rs 
Mini put hi Id t)u position rmnlh iiNsurnd thi writer 
that nothing hud Imppuiul to change his In lief that 
the taking out of tlit oil and its storagi not nu ri h 
saved till oil foi tin Navv 1ml had put thi Navv In a 
strong siialigdh imsltinn In tin evenl of smlili n iios 


Tilllies (ailing toi large available fuiloll supplied 
In this connection It should lie noted that tlu lirltlsh 
Admlraltv who arc (refilled with farsighted vision in 
Naval nflails havt e\|Kmhd $l F i(KHMH)rt since the war 
In tin construction of tanks at fueling stations and 
tin piirelmst of oil and tlav are spending about J$ r > 
000(KM) vearlv foi Naval oil and tin extension of fu* I 
Ing facilities Th< iwdlcv of our Navv dot hhd ui*>n 
In 1010 contemplated the erection or supply tanks at 
Pearl Harbor In the llawallnn Islands Ht Manila 
Philippine Islands and at m lectefi bases lK>th on the 
Atlantic and Pm llh Coasts This would have provided 


I lie Navy with run uars supplv At Pearl Harbor 
Hare would him lean J70OU00 barrels and this eon 
trad In ainait M> |*r cent completed One million 
barrels wen to l>e placed In tanks 111 Southern Call 
fornla, and 1,000,000 barn Is along Ha Atlantic Coast 

How Earthworms Leant 

T^AKTHWOKMS have memon and mav lie trained, 
I-J it has )>ee n shown b\ Prof He* k of rite University 
of Pragm as tin re null of i\p<riiinnts with a eollec- 
lIon of worms Mum Jhehundnd In niiinhr I In worms 
wtrt im rod ms 1 1 Into u phnh 
ng( shi|M(l like n capital 
T and (at mm] from a blink 
of wood which was covered 
with a glass plate ho that 
tiie movements of the little 
c icnturcs might l)e observed 
Winn ihtv tame to tin Junc¬ 
tion ultoib half of tin in 
turned one wuv and half tin 
other 

Then the apparatus was 
so arranged thnt those 
worms that took the left 
hand passage received a mild 
hut presumably disagreeable 
eli < trie slunk At first the 
worms did not know Just 
whut to make of nil this hut 
after thev lind all been 
through theexjierlencc nlxmt 
two hundred times thev 
nearly hII toe>k the right 
hand turn When the ele< 
trodent were then moved to 
lln rigid hand passage the 
woims harm (I to shift to the other passage after onl\ 
(I) trials, evldintlv showing something more tlmn the 
mere o|x ration of e liunee 

In tin hum m sense e arthworms have no brains their 
mivous Hvsiems consist t>f a series of tilth ganglions, 
oi nerve (enters on the under side of the worms nnd 
connected with each oilier hv nerve tibers If the 
woims were cut in two tlu fragments still showed the 
ability to distinguish between the safe and the unplen 
sant road to travel indbatlng that the earthworm 
mmiidars In eveiv one of its ganglion* and thnt It 
is able te> learn and protit hv p\ixrlenec 




Left Plat nf Teapot Dome which i» *hown shxdcil with Salt Creek FiHd adjoining Ititfh it Plat of Naval Reserve* 

Na 1 und No 2 open mhndlnjr *huw* the rvnerw'd terrltmy clone nhudhiK Ihr urease of producing wells 

The geography of the naval oil problem 



Croat section through Teapot Dome and southern portion of Salt Creek anticline This shows the upper, water bearing sand, the lower oil bearing sand, and the three 
fault# that hava occurred Note that wells driven north of the Naval Reserve boundary would drain oil from the Salt Creek anticline but not from Teapot Dome 















226 


SCIENTIFIC AMERICAN 


APWL, 1924 



Lett View through a Hide canyon into the great Marble Canyon Center: Cot Birdseye hears that the Washington ball team won a game—via rad*0. Right' 

Engineers at work fn Marble Canyon 


Running the Rapids of the Grand Canyon 

An Exceptionally Hazardous Piece of Surveying and Mapping by Uncle Sam’s Topographers 

By Guy E Mitchell 

1 S ( eologic&l Survey 


HIM great pro Joe I of net unit* l\ surveying 
and mapping the < olnrmlo Ulvir Troia Uh 
hoiii 11 In Its mouth hii^ l>etn umjphted 
h\ to|H»gniphi< mglmirs of the U S 
tiridogha) Survey < omhlnetl with IhU 

— ..— has Imm n a geologit examination of tin 

khK HiniLtuu of tin unum so that for a dlstame of 
1400 nillts during width tin ilvti falls sour 1 I 000 
feet Undt Sam now Inns o\m t tlafa of rlvn gradient 
deptliH of tilt main <ad\on unU Hit sidL uinyons, and 
Uie ihaniUu of rotk foinmtlons with Hpedul n ft i 
tint to tile feasibility of dam nIIim for the tontrol of 
our WH*ond grt itest 1 1 \ t r width 1ms cut out the moM 
stupendous gurgi lu tlie woild 

Tlu most illlltc ult and dung* rous jtoiLLon of tin pruj- 
ett, some too milts liu ludlng all of the Oiuml ('any on 
was lift to the last and this 1ms ruentlv U*tn tom 
pit fed umh l tht leadership of (olonel 1 lamle IT Ulrds 
tye Chit f iopograpldt hnglntsr of tin (»eologi< il 
Suryty hntlre hihusk att* tided this hazardous undt r 
taking due largely to Lhc nut taken in pliklng t xperl 
*‘iietsI well seasoned imn to wlmm haidshlp und 
adventure are simply puit of tht days work 1 ho 
party lonHlxted Insides Colon* 1 Hlrdstvt of h < 

I a Hue hwlruulh enginttr who has foi vtars nmdt a 
gnat study of the < -tdorado Bl\t r U W Burt hard topn 
graphic engine «r who had nheady Hiiryeytd (hi lower 
Htrcte hew of tin liver, lltrmnn Stahlei hydrnulh eUgl 
net r who made a puillal descent of the river last year 
all of the Ueolnghnl Survey H C Moort Stute (leolo- 
glst of Khuhhx. who fm two years has 1 ms n making 
geological Investigations lu Utah and Arizona, Hint ry 
t Kelli who In 11)11 with his hiothtr niude a boat 
u Ip through tin ( land Canyon to the Gulf of Califor¬ 
nia Taw Is It Inn mail of Pasadena 
e iillfoinln u y\cll known explorer write i 
and boatman 1 edgh I wit of Wtlstr 
Idaho, uud 11 V Blake lr ( of Monlkvllo 
1 Dili two huskv voungsie rs with two 
vi irs exiRihiui In Imailng the rapids of 
Iht Colorado Liank B Ihalgi e»f Ilono 
lulu as skillful a boatman and expert a 
swimmer uh any native Hawaiian and a 
cook 

11a trip was made 111 fom small heavy 
wooden IwiietH wide It milled all the HU1»- 
plks and liistruments of the party ami 
ilso, e xrept ut Lhe portn»i x the uanilum 
Helves The parly laid alwi a sjhiIuI radio 
receiving Net and complete phologrnphii al 
eepilpimut WJilh thU was not tin first 
trip down the Cnn\<»n Major 1 IV Powell 
In 1870 having disproved the Indian star 
lev of glunt waterfalls aud underground 
ehunmls, Impassable whirlpools and like 
terrors, the trip was IllloeJ with mlven 


tures and dangeis t single day s exj^rlenct of which 
would have u malm el forever In tht memory e»f any 
tenth rfoot who might have been Hlong During the 
l»trlod of pupuiatlon for the trip many applications 
fieuu adventurous spirits desiring to mvoiiiimny the 
partv, were ilrmh tefusecL Only proven und cupable 
men espial to any «rmrgency were wanted for the great 
adventure was a simple business undertaking to curry 
through an me urate survey of the Canyon to locale, 
slits at which ilnms for Irrigation and |)owcr develo|e 
mint might la built to utilize the vast volutin of waste 
wutcrs ot the < olmado, and to Insure flood prevention 
(olontl Birds*\e kept dully notta of the voyage? and 
since his reium he has given several lectures describing 
tlu trip Both his diary and his talk seem somewhat 
lommonplace m< mints of on umisually rough rlvtrtrlp 
hut It Is easy e lmugh to construct In tween the lines an 
adventure wide li if undertaken by less experlene eel ex 
ploura and resmmeful men would have ended in dis¬ 
aster and failure u dozen times. Day after duy the 
tide of the great river sw'ept the men Into Just one dan 
gcr aflei another—-lapids, whirlpools frightful swirls 
rapids and rapids again* racing their liouts between 
almost sheer or overhanging walls thousands of feet 
high 

The party sturted down stream from Lees ferry, 
Arizona on August 1 and for months, without stay 
or rest, they battled among the waters for a total dis¬ 
tance of nearly 400 miles. A few examples of the high 
spots’ of the trip nuiv give a slight Idea of the things 
encountered On August 8 for Instance the partv 
portaged the boats past Soap Creek ruplds These 
rapids have never l**en safely run by any party and 
here the Kolbs In 1011 upset both their boats 4, It was 


man killing work siys Colonel Birdseye, “to portage 
these heavy 900 pound bouts ae nave limnejiHc rocks anel 
I»erlmpa we might have come through safely without 
poituglng, for we later ran worse rapids, l>ut It did nor 
seam wise to take the chance so early In the trip Tin 
next day we reached u wicked looking rapid, running 
between vertical ellfTs directly from the boiling water, 
with no foothold for n portage and no chance even to 
look 1 he ruplds over und form n plan for running them 
We called them Sheer Wull Itaplds hut we ran them 
Mtfely, although soaked to the skin Such rapids wc 
always run with the boats Htern first We slipped on 
eork lift Juckcts with kupok collars and except the 
boat man, lay face down In the cockpit of the lumts, 
*llnglng hard to the life lines wlretched across the decks 
The waves Heeined mountainous und to some of us oui 
first ride of thU kind was a genuine thriller, but we 
afterwards became ho used to riding rough water thut 
we vied with one another to make the plunge with a 
lighted pipe or tlgHiette and not lose the light*' 

In running Boulder Ruplds one of the boatmen 
Bluke, wdh thrown out of his boat by the tremendous 
force of the waves and turned a complete somersault 
going out of sight beneath the muddy swirl, hut In 
l*>bt*»d up like u cork outswam his bout and climbing 
In fought on through the ruplds. 

The dreaded Sockdolager Rapids was reached the 
lutler part of August The fall Is 19 feet, mostly in 
the first hundred yurds, and the waves measured u 
full 20 feet from trough to crest—something of a wave 
In a river running faster than any mill race. The next 
morning the boats plunged Into Grapevine Rapids, d<v 
scrllHMl as a regular terror which, besides running like 
(lie tall races of Hades, bus more than Its share of big 
Jagged roe ks. Near Spectre Chasm the 
Iwats shot Into n small rapid where, ac~ 
eurdtng to Colonel Birdseye, the party wuh 
in greater danger than at any other point 
on the trip The channel here Is shaped 
like a letter S and the lashing current 
drove the boats upon a large mass of 
wicked rock that lies midway of the 
rapids. Two of the boats mimed this 
rock very narrowly and one struck It 
lightly Burchard pushed against the 

rock with his hands and kept the boat 
oft, nnd Uynt said be had scraped the files 
oft of one side of his boat and hoped that 
they would not annoy him further 
In n dangerous rapid below Kanah 
Creek, Kolb ran first and was drawn Into 
a great swirl, where his boat turned up- 
ride down and he disappeared. Dodge 
courageously plunged Into the torrent and 
caught the boat at the foot of the rapids. 
It looked as If Kolb were gone but he 



The boat “Marble” of the Geological Surrey Grand Canyon expedition b ench ed 

for repairs 
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popped out from under the cockpit of hU boat almost 
unharmed, though he coughed up some water It was 
all oyer In A minute and forgotten, with only a couple 
of passing’ yells and grins of congratulation 
At the mouth of Tupeats Creek, on September 8, the 
radio was set Up for the first time In a week and KnJ 
at Los Angeles came In clear The walls of the Canyon 
are here not far short of a mile high, but the party 
heard that a great earthquake had occurred in Japan 
and that the Washington Baseball Club had won a 
game—despite the prediction of radio experts that It 
would be Impossible to bear anything Jn such a deep 
(onyoa At Fishtail Canyon, on September 10 the party 
photographed the eclipse 
of the sun which was 
there 75 per cent of a 
total eclipse 
Amid the excitement 
of running rapids and 
the men's daredevil de¬ 
fiance of the swirling 
waters of the Canyon 
thy scientific memliers 
of the party worked me¬ 
thodically on the main 
purpose of the expedi 
lion At numerous points 
the surveying instru 
incuts were set up, pho 
togrophs were taken and 
calculations were made 
in furtherance of Hie 
larger ends In view 
One of the unexpei ted 
Incidents of the trip was 
h big und unseasonable 
flood Camp had been 
mtirle fteptember 18 on 
a small sandbar Mow the famous I nvn Falls, when 
the river soon begun to rise Bj 8 oclock the iHmts 
were pounding badly and It became necessary to find 
u safer place for tlum Two of the men therefore 
pushed off downstream In one of the Imats with lantern 
and flashlight und in about an hour returned overland 
to rejxirt that they had found a shelving limestone 
shore up width the Imuur might lie drugged No one 
expected a rise of more than 5 or 6 feet but the boats 
wc re nevertheless run down, and hn it turned out it was 
a sleepless night for the nan, for the water rose rapidly, 
und they were kept busv dragging one bout Hfter nn 
other out of the water to higher places The <ook 
went to bed 10 feet 
above water bur was 
flooded out at midnight 
< olonel Birdseye lay 
down at 2 30 in the 
morning on a rocky slab 
JO feet above low water 
but two hours later was 
» wfl kened by waves 
lushing the rock By 
morning the river had 
risen 10 feet, a sullen, 
surging flood and it 
continued to rise all 
day reaching n peak of 
J1 foot Measured In 
volume the oxcosh flow 
whs estimated at 100 
000 cubic feet of water 
running by each second 
This flood gave rise to 
Hen Rational newspaper 

reports that the part* 
had been lost 
One of tlie incidents 
of the trip was when 
Hurehurd, the topo 
graphic engineer, fell on 
the rocks and broke n 
rib, but Insisted on con 
tlnulng hi* survey with 
his side bound up with Nurgeon’s planter With the 
exception of the flrst day’s work Mow Doe .h Ferry he 
had made the entire survev of the river, and he wanted 
to carry the line down to connect with his old work 
Just above the mouth of the Orund Cum on Ho is 
responsible for the entire sdrvey through Marble 
Grand, Boulder, and Black canyons a distance of over 
400 miles In spite Of the rib, lie was successful In his 
effort, and whs able to finish the work which he hud 
started several years before 
From the Juncture of Diamond Creek Can>on with 
i he main gorge the boats plunged through rapid after 
rapid* One of the worst was Separation Rapids, the 
place where three members of Major Powell a first ex« 


peditlon left the canyon in discouragement and appre¬ 
hension, and were soon afterward killed by the Indians, 
Powell and the others of his party going through 
safely 

The rapids here have a short tell of nearly JO feet, 
and they looked wkked and dangerous The sheer 
walls left no chance to pass around them, so evcr>one 
hfld ft free ride on the boats, Kolb, Blake, and Lynt 
run their boats safely but the deck loads made the 
boats top heavy and noised them to dunce about in 
the torrent like corks ivon after the cockpits were 
filled with water giving, (he passengers the roughest 
ride (hey had bad slnu* the Sockdologor freeman 


ran lust with I uKtit and Moore dinging to the hatches 
1 hem tlucc surely must have had nm of th< thrills of 
thflr lives, for tin huge (weftty foot waves tossed Hu 
boat In the ulr, and when It tame down Upturn Hide up 
they wer< thrown out lx tween tlu !>onl and tin roik* 
on the bank IuKut In particular narrowI\ twaived 
being crushed to (hath or lmdlv nit us tin torrintJal 
water rolled him about between tlu sharp rocks und 
the heavy boat 

I reemnu hud dived (liar of the Ismt and hud coiik 
up a few ,>urdH from ii w here he caught a iojk* Jllukc 
and Dodgt push'd out In tlidr boat to render assist ime 
Dodge Mas|>ed Hu pdnlti and helped to haul I altm 


aboaril, Freeman and Moore holding hard to the up 
turned boat, which was (owed out of the surging tor 
rent into quieter water and righted Moon and I ice¬ 
man seemed realh In in Joy this «\dtlng cvperleme 
lint never!helewt ditided that one nial was suffkbnt 
Lalttu admitted without hestntion that he did/ t like 
it at ull 

While the success of the work of the exi>edltion Is to 
be attributed largely to the able leadership cf Colonel 
Birdseye, the p<r*Ntemx of the Indefatigable Bur<hard 
and the skill und good Judgment of the bond boat 
man Kmery Kolb In piloting the bouts thmugh the 
savage waters of the Canyon, it can be seen that all 
of it was real men « work 


Painting: the Cylinder Head to Increase the 
Power 

N interesting Invention for the Improvement of au¬ 
tomobile performance based on an entirely new 
principle ns far as the automobile Industry is can 
corned has now been perfected and brought on the 
market While almost all Inventors have tried to Pn 
pro\e the mechanical features of an Internal corn inis 
tlon engine, this ln\tntion touches the basic principle 
of the internal combustion tnglne, namely, the cbemhal 
process In the combustion of tbe fut 1 
Tlie reader will be familiar with the phenomena of 
catalytic action, InvoW 
tng (he use of a cata 
lyst, frequently a metal 
In a line ly divided state, 
whit h accelerates tile 
rub of a chemical re¬ 
act Ion b\ its mere pres¬ 
ence, wltliout itself un¬ 
til rgohig any permanent 
flmngf J he most te 
miliar application* of 
catalytic action are tin 
gas mantle, the maun 
factnre of sulfuric mid 
by the contact protess, 
tbe hnrduilng of oil and 
fats, and the manatee 
turc of ammonia from 
atmospheric nitrogen 
The hitter process Oc 
qulred International ten 
portuncc during tin 
war as It enabled (ter 
munj to offset ko a large 
extent tbe lack of lin 
ports of ( hill ulir iti * In the nmnufm turc of explosives. 

This print lph has las n applied bv Dr 13 Sokal t© 
tlie acceleration of fomhtiHtjon in inti rnal combustion 
engine* thinbv HTuling u more complete as well as 
u more rapid bunting of the fuel thus ln< rousing the 
povvei and fh\fbilit\ of tlu engine and leading to un 
appieiiuhh full etonouiv dm to the (M>NHlbl)lty of using 
humr lnlxituiH ami tin induction of carbon deposits 
llu intuition Is it markable for tbe grout simplicity 
ot Its applb ition and working Hu uitalytic agent is 
mixed with a sjhs la) bindt r und applied In tbe form 
of a paint to tin cvllndir laud, when It remuln* un 
attend for a pint length of tlim In fact cars that 

have Mu m prepared 
h ive run 15000 miles 
and more without any 
appreciable lessening of 
tbe beneficial effects of 
Ibt eutulytic agent 
Very cxuci laboratory 
dynamometer tests, a» 
wtll us extensive road 
tests have been made by 
some of the leading au¬ 
thorities on automobile 
engineering, by several 
large automobile man a 
fuaurers, as well as bv 
th< Bureau of Stand 
ards In evcr> case the 
result has beer* satisfice 
tory I hi e/Toit* of the 
tutahtic agent differ of 
eourw with different 
t \ |k h of i ngino* It 1ms 
shown the most striking 
rowlr*> with the lighter 
and more popular tars 
In one *ase, the uverngi 
Increase in mileage ob¬ 
tained in eleven road 
tests was 30 per com 
In the course of his 
Investigation the Inven 
tor has Imldiniallv tit ired up a \*r\ lnlettsting point 
In autmnohlh engineering Tin question of detonation 
in the internal (omhnstion engines has greatly pulled 
the i \|h rts and the generilly uiecpled theory wnn 
by Mr Middle) who trhul to explain tin detema 
(Ion bv too rapid (oiulaiHilon from Dr Sofeul s In 
vestigaihms It stsnw now dearlj established that de- 
tonutlon Is mused bv tlx decomposition tcracklngl of 
(hi very tomptex li> drn-< urlMin mulixultn of the fuel 
This dtsomposiMan would of <*ourse tend to increase 
Hie number of moleenhs tlie impact of which against 
the piston bead would ihtn oms the phenomenon of 
detonation The nuderulid combustion produced bv 
tlie cutulvtlc agent naturatlv tends to obviate this 




Col Birdseye and his party of surveyors and engineer* who made the (olorado (anyon trip 
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A Theater Without a Stage 

The Whole Building Given Over to the Play with the Audience Part of the Scenery 

By Albert A Hopkins 


IBM ii Uieatei becomes u conventmil tliuri h 
iTlM w litn the oichentru and i hull go up In the 
H Imlconj , v\hrn tin nirlitln |h thrown 
HkTtTM nwuy, when amllenu itnd mlors mK - 
tinn wi u rtulnlj lm\e tin iip**r tlieuto 
■ to way the lenNt \<t all this luipintin«Iglit 
Mines a week at the Ctntm> Thinbi V w \ork when 
Max Reinhardt 1ms Hlit^ed Tin Miuuh foi Mortis 
<Hh1 

I'lrst, let UN say that the plat Is yyordkHN width 
(IlmlnitMs to a laixt t xUmr oru of tin most lmiMirtiuit 
means ot < ipn hhIoii of Da in tin linn in the dim 
rt IlgloilN llxht mm h of tin fn< Ini expn nsion 1 m nuts- 
Kurlly lost 'I in n fon It In ms t ss«ry to nuikf tills up 
hy other tmlliods I la it an in tain old stories and 
IcgondH like the Hln^ width apisur and iiupiKiir and 
art never tnllii lv di ad Om of Mas* Un stori of tin 
Virgin and the Nun tonus around in tint form nr an 
olhu an the 4 Sot m Ut ati let of Alinterllmk *\ Hal 
latl of u Van ' antltulais The couqn lllnx t h uni of tin 
HptH tilt h was [he fiat that the\ needul 
at Olympia In l^inthm a |« rforiniinc* 
which eon Id he \lsihd In 1hlrt\ llimiNiind 
people dttllv Of rourst tin H|w»ken tlranrn 
was Itnjiosslhh and [Hu Mlratlc was the 
rewiilt Tin author was Karl \o||motll<r 
Hu eontjHiser was tin midlh Prof Hum 
tierdlmk tin tuUnttil creator of 4 Mansi 1 
and OriUl and Keinhartlt math up tin 
balance ‘•since HU 1 this prod\u tton has 
had a most profound India un upon tin 
arts of tin (Inattr is|hk1«11i In Hnxhind 
when Momtiblng was net did to slash Hu 
theater out of Its tlnic-liotiortd xi"ov* 

I rom London 'I In Mlnu h npr* ad nil 
ov< r kurojK* and Mu rt wt re w untec n 
producing centers Iteshles a tra\<llng com 
puny In New 1 ork ‘The Aitrath was 
w In doled ft»r Tk*< b 1011 and e\t ry tldnx 
WUH In work Wlun the tlnmdtrholr biokt 
suit vs an not until fun 15 H»24 that tin 
New York prtmhrt tame off 

A pantomime tamioi l« pioduud ilk* 
n play on any Huge indeptndinr of Its 
Nlre anti Nlmiie and without totisldetninm <>| tin hI/i 
and HliajH of tin audlloilam spa -1 imish and m tilth 
must Ik* thoroughly coin luted must become an imlhls- 
Ihle unit a liylnx organism with Its own laws and n<*- 
teHsItles Tlu play tin uiuhIi and the wMn* In im 
pantomime an algebraically speaking fum thujs of th» 
*qm(e Tlit nlljJitcHt yatlallon of any ilMunct nettssi 
tale* u tornHiMimlliih chmu,t in the iuuhU In tlu nm\e- 
nunlM of tlu at tins In tlu atranxements of tin 
producer The (_4titur> Theater was tast In a gholmis 
mold, tht vast stain h ndlnx itst If to nnisshe stenit 
productions ncvirMuloHH hi the front of tin In Hist four 
hundred mats had to In snipped to allow for the 
orthewtiu and tliohs In tin halrotiy and to bring tlu 
action yyell Into tin orchestra 

One enters the dimly light* d church for sat h It has 
ruilly lasome and mu is iisslsttd to ont n sent h\ ash 
trsdlHuilHtd as las slsteis One would almost thinkom 
wus In some fnnt In limit n m tin tlu ltldm the glorious 
urihes tall <(damns and stained xhtss windows at sldts 
us well as hi tin santonin In Ip tlu Illusion Presently 
the axed mu rlMnn mima in and tht ban iih. 1 aanituniv 
lamii Ik augmented In tlu lights on the altar The fat 
away Ulls I* gin to ilnx It Is tht Am.Um* and Hit 
diolr and Mu isoplt In Hu production Join In tlu giand 
old Uitlu prayei Tlu pmki^Imii comes rlxht tip tin 
alsUv* pnst tlu audience with (audits mu lilx, etc and 
with tlu rler^y In prom i et (It siasth nl vestments A 
yiiiing nun receives the \t It from Mu Mils sm find Is then 
intrusted with tlu keys of Mu t hurt Ii llcrfqieelal dut\ 
Is to watch a ndriu le-worklng statin of the Mrxin and 
I hltd She finally revoMs at tlu disclpllne and implore* 
Mu Virgin to release her from lit r \oy\s and let her 
iHM'ome tmet mort of tin ehlldri^n of the world and as 
slu 4 cuauiUs a xn at sat rlloffe hy tearing away the 
Oh lid the altar ojh«'* »»*1 s ht Join* h^r hmr Iht 
stalm of the \lrxln Mien tsams to life and she assumes 
tin Imhlt and duties of the nun After seyen voars the 
retrtanl nun havlnx iiasset! throuxh all phases of life 
iih purlra\(d in the wonderful seines clxht In nmulier, 
nnnes npaln Into the uithedrnl and the nintt riallzed 
\ Irffln nssiinies her dtscnrdtd roln»s and eroyyTi and once 
more becomes Immohlle The minx nun pats on her 


usimints width tht \ir^in has lift at tin Imse of hei 
llirtrn« and as if tlu bltlt r taste of lift hud lieen only 
a dii am sin iJnxs the Anxelus bell and the sisters eonu 
in only to tlnd that a miracle has betn performed In 
un tsslasj of rellki<»tiH ftrvor the statue is tan Its! 
toward the nltar and is raised on hlkh In a xorgeous 
si (in whlth endN the iierfornmnc'e and the audience tilt 
out without npplaudinx 

This Is a vetv moaxre description of whut happen h 
and ont must see It to understand tlu story We tan 
at h>ist with the aid of our detailed drawlnx tell Imw 
It Is manaxtd On the stH«e wopc r Is em ted a horxcKhoc* 
slia|u*d platform t^urt^siKtndmx to tlu apse or tlrtulai 
tnd of n tliurt h and coverlnx OoOO squuro ft t L HVentv 
Imx* toltimns 00 feet hlxb tnd In a vnulfetl telllnx Tht 
columns and celling welxh o\ei twenty M\i tons and 
au lived Then nri tleun solid w Inxs as side scenes 
nrt called emli feU yyldc b\ 00 feel hixh Tht 
oidlnary winx nuasurvHd 1 ^ f«M with h\ Id feet hlxli 
Tiiore ate six tathtdial stnlnm! xlass windows nitasur 


F OUR eletlnc motors that raise 12 ions of scenery more 
than 60 feet to effect a lightning change of scene Wings 
60 feet high against 16 in the ordinary production Three 
thousand individual costumes, of 470 fwMeftu Thou¬ 
sands of lights of various sorts Five and a half tons of 
paint and three ions of lamp-black used on the various 
properties and fixtures Stained glass iptndorvs that took 
22 days in their production by three eight~hour shifts of 
fn>ch>e arfiils each Pioperiics lofaf/ing 1018 in number 
(int^ running from a bishop's crozter to a half-ton bell 
Ten stage managers to see that the scenes synchronize 
Incidental music by 73 musicians and 120 singers all 
located in parts of the house ordinarily given over to the 
audience These arc some of the high spots of the re 
markable theatrical production illustrated and described 
herewith —The LditoR 



Inx 10 feet hj 17 Three artists working elxht hours 
a day foi r >A* months, painted tht models for these 
windows Behind these huxe w'lnxs are nine xroups of 
vautttd thnptl columns rlstnx SO feet Thirteen ornn 
mental Iron xntes art also part of the cathedral scheme 
The altar mtupylnx tin tenter of the staxe covers an 
art a or 2M) squuie fetf and Is 37 feet hlxh Tht entire' 
nIuxc setting H masked at the rear In a rvdornum of 
14 000 square feet of black felt, the lurxcst ever made nnd 
mirth lent to covt r 10 cltv lots Tht floor co\erlnx Is 
0700 Mtftiure feet of linen duck over whlrh Is an equal 
amount of asbestos slate to give tlu required antique 
M(w>r etTis t of a cnthetlral Tht- pmwenium ojienlng Is 
construcUd In a series of three art hen To build this 
required 1A0(H) wpmre feet of molding AOOO feet of 
bunlier 10 barrels of plaster nnd 20 mils of wire mesh 
To the rlxht of the proscenium nrch Is a turret 00 feet 
In height Inside of which Is lncor|K»ruted a flight of 
0O steps which Is used hy only one diameter In the 
plnv and that for less than five minutes 
The wings the nllur xnte# and the columns In tbc 
vaulted chapel are lienvllv counterweigh tod They all 
rise nt once Hnd are hauled up out of sight b\ four 
electrU motors on the “xrldlmn* llfi feet above the 
stage Three motors actuate two steel shafts 75 feet 


long on which nre secured 27 drums hauling a weight 
24.100 pounds a distance of 80 feet In a abort time 
One can hear the “quick change* but cannot see It its 
the stage Is In total darkness which U made perfect by 
a smoke screen In the last scene the cathedral Is 
once more restored ns quickly as It was destroyed by a 
reversal of the oixratlon 

The chief electrician has a most difficult Job* as the 
least bungling would produce dire confusion He sits 
In the top guller> tn the crater with six huge spot 
lights to the rlghl nnd left In Ihe hands of expert 
operators and watch In Imnd follows the minutest turn 
of the drama enacted n hundred feet below With 
telephone lit gives the quh k and decisive orders which 
are received by the eltstriilann at the enormous switch 
boards in the wings Here with the uld of switches 
and dimmers the slightest orders are translated into 
suiging or ebbing flows of light In udditlon to the 
spotlights in the top gnllerj, there are In the two lower 
balconies 150 one-thousand watt sisitllghts which are 
controlled from the mnin switchboard There are also 
on the stage 150 bunch lights, 20 arc lights, 120 four 
hundred watt steropMion lights, 10O0 lights In the 
tire fly effes t, ulso stars In the celling The eftst uses 
electric randies The stained glnss windows nre all 
lighted up from the rear hv isnverful 1000-watt hang 
Ing hunch lights visible flout the promenade 

Through the kindness of Mr Eu 
gene Braun we have been enabled to 
sec cverj tiling clectrhal In his charge 
under the very best conditions for 
un electrician In a great production 
must bo a kind of dal)> inventor 
Tme the effect may not Hlwajs work 
but it muy bo a stepping stone to 
Homelldng the next day, which will 
Practical men of the stage have the 
oouruxe of their convictions 'Two 
tons of stage snow were provided 
made of fireproof paper and were 
shaken down from the rim of the 
horseshoe at the sides of the false 
celling of the cathedral It was found 
that this snow Bailed the lam [is and 
It was abandoned 
One of the numt striking effects Is 
produced bv flooring with glass n |>ot^ 
Mon of the front of the* stage liejond 
the line of the absent proscenium 
uroh, and placing underneath In the 
first cellar sjiotlights controlled by 
ft regulator Much of the uUtgorkal 
action ocxurH here, the “shadow of 
death ’ apjiearlng at the end of each 
scene when one or more of the actors 
He on the* vivid flooring The ultra 
violet ray Is used at the end of every 
scene the apparatus ls*lng attached 
to four of tlit siHitlumps In the top 
gallery The unearthly nnd ghastly 
color Is produced bv projecting these 
ravs on a white cop used by one of 

The smoke for the screening of the “quick chfinge" Is 
generated In the loyver cellar and Is kept In n large 
galvanized iron tank in the intermediate cellar, to be 
driven by fans through sheet metal pipes to the outlets 
at different parts of Hie stage We are indebted to Mr 
Oliver M. Sayler, author of “Max Reinhardt and His 
Thenter’* for many courtesies In connection with the 
present article 

Patent Office Procedure 

V considerable value to all those interested In the 
prosecution of patent cases, whether attorneys, In¬ 
ventors or examiners is u pamphlet published by the 
Rnient Office Society finder the title “Manual of Patent 
Office Procedure" It contains a very comprehensive 
summary of the sort of thing which its title covers, 
made hy R R Glnscotk one of the Principal Examiners 
in the Patent Office together with such of the Oom 
iniftsloners Orders ns are still nllve and pertinent to 
present practice Since some of these orders date baek 
us far as 1875 and only a small proportion of them are 
still effective. It Is ohvltras that on this count alone the 
hook contains much Information difficult to locate else¬ 
where The same Is true of the actual procedure 
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cohnrma la arranged w that all the a«nery la ralwd »t ow> tlma while <*««ur«d by a wnoke acrein 
liberties with the erldlrun to iat in ail of tb»- mothnnlsm 

HOW THE CENTURY THEATRE WAS CONVERTED INTO A CATHEDRAL FOR THE PRODLCTIOV Ot "THE MIR\CI W 


The space La »n Inrirc that our urtmt hea hint h iJikt. tcrtHln 
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Our Point of View 


The Public Conscience 
1LKE WHERE In tlio pro«ent Ihmuo will be found 
a discussion of the twlinlcnl ufipects of the 
Naval oil reserves, width will throw some 
light ui*m the question oh to whetlur It was 
better to leave the oil lu the ground us rrud< iwlmleum 
or pump It out and pimp It In tanks rond> tor enur 
geney uwe 

The heading ‘our jiolnt of vhw at the top of this 
page loud* us to go a little fuillnr and gl\« 4 \pres- 
olon to n feeling which for us at hast stands out pre¬ 
eminent!) above the tunny filiation* of hlmnn and lit) 
initiation which have Iteen urouse d l>\ tlw Nava! Rest rve 
scandal We have in mind tlu lunltliv mu thm of the 
public eonsdeme as shown In tlu iinivi rwnl demand 
that any man who shall be proud to hnvt Istrujed the 
public trust no mutter how exulted his social or j>olil 
hul standing, be brought to justice, and punished with 
the utmost vigor of the law 

The heart of the American people Is sound and we 
believe that the men they fleet to represent them at 
Washington appreciate the sacred nature of their trust 
Such faults as they muv him art I host of tin head, 
not of the In art In their probity and good faith they 
are representative surely of the public c*ons< lenco 
Should the time 4vtr come however, when the Amerl 
cun people lost faith lu the onus sail able rectitude of 
their President nnd his Cabinet their .Senators and 
their Itapreseiitatlves, we may look to sen* a Mussolini 
come striding nenws the land, or a Cromwell {minting 
to some Insignia In the hulls of ( ongress and shouting 
'*Take away that bauble I 

How far we are removed from an\ such debacle lum 
been shown In tlu ruthless determination i»f President 
Coolltige and the Minute to cut out this moral tnnocr 
and run the knife along Its roots until not u vestige re* 
mulns There la no room for politic s around the oper¬ 
ating table, Hnd the present InvLsIlgatlon must be <ur 
rled through In the non partisan spirit width character 
I Red the public utterance of the President 

Propaganda 

B UERE 1b no word In the English Language 
whose meaning has been so sadly distorted 
as the word “propaganda The change took 
place mainly during the Inti war when the 
term took on u decidedly sinister complexion 
If you turn to the Standard Dictionary yon will find 
that the word was upplled to a congregation or society 
Of cardinals for the care and oversight ef foreign mis¬ 
sions whkh was Instituted at Rome in (he year 102J It 
was applied also to the College of the Propaganda »t 
Rome that was founded by Pope Urlmn VIII for the 
education of tbe missionary priests Hence In tater years 
the word came to be applied lo any Institution or 
scheme for propagating a doctrine or system 
Judged by this definition, we can set that In Its true 
sense propaganda Is h perfwtly legitimate form of 
bumnn activity Any socletv wluthei It lx> social re¬ 
ligious or political, which Is iKmsc*8sed of certain belief*, 
nnd Hels out to make them known, either by the spoken 
or written word to practicing propaganda 

Truth Is mighty and must prevail and If any body 
of men believe that they have discovered a valuable 
truth It Is not merely their privilege but their duty to 
disseminate that truth If they realize us they quickly 
must that this spreading of the truth can be done upon 
n large ionic and effectively only by organised effort, 
they will make use of the press and the platform as the 
(test means to give It wide circulation Propaganda be¬ 
comes vicious and reprehenslve only when Its authors 
consciously and dellboralely disseminate what they 
know to be lies, or when the\ aim ut effects which they 
know to be prejudicial to the common good 
Propaganda In It* proper meaning 1* a perfectly 
wholesome word of honest iwrentage nnd with an hon 
orable history The fact that It should today be carry¬ 
ing n sinister meaning merely shows how much of tbo 
child remains In the nvernge adult A group 'if citizens 
wrlteH and tulkH In favor of a ccrtuln course of action 


in wane debatable question, believing that It Is pro¬ 
moting tbe best Interest of the community Propa 
ganda? Not a bit of It Just a plain forceful statement 
of truth Ilut Jet another group of citizens express op- 
puslnt, views, and they are promptly labeled with the 
sinister name of propaganda 

A curious illuHtrailon of this Illogical attitude and 
tbe misuse of n perfectly good word was seen In the 
Senate in vest Ign I ion of the Bok Peace Plan Many of 
the active memberH of the (Vmmlttee had been foremost 
among the opponents of the principles contained In tlie 
League of Nations In I he Senate nnd out of It, on 
the platform and in the press, they had shown an op¬ 
position to the l^engue which became almost pathetic In 
Us unreasoning fury Was this propaganda? Perish the 
thought! Rut when h private citizen wishful of getting 
u croRR-aectlou of puhlh opinion on the question, of 
force! a prize and published the vs Inning essay these 
gentlenun of the Senate felt that they bad put the 
whole mutter completely under the ban when they 
shouted propaganda! propaganda! 

‘ VVlint is sauce for the goose Is sauce for the gander" 
says a wise old proverb Let us make haste to put this 
line old word buck where it belong**, und restore Its 
dlgnllled significance for the use of our children and 
our childrens children 

Save the Birds 

|\ERY year millions of migratory hlrds wing 
their way ucross the United States During 
| their long Mights, they break their Journey 
I at suitable resting places, which In the case 
of vvnterfovvl cm> uHist of certain marshes und the bor¬ 
dering shallows of our lakes nnd river* which the bird* 
hnve used year by )*nr from time Immemorial as place* 
of rest nnd for feeding and mating These marshes are 
as essential to the existence of our waterfowl as the 
very ulr they breathe 

Bird hunting Is ns ancient us the history of man him 
self From the very first It has formed nn Important 
source of his food supply and through unlold centuries 
the supply wus seemingly Inexhaustible* But the earth’s 
population multiplied weapons of precision were placed 
within reach of the ix>orpBt huntsman, and It began 
to l)e evident that unless the protecting arm of the 
law were thrown uruund It, the bird life of the world 
In thkkly popululed countries would become practically 
extinct 

As matters stand today, the birds are protected by 
some effective laws. The aale of wild fowl is prohibited 
nnd it Is unlawful to shoot such game during the mat¬ 
ing season Also the law Imposes a ‘ bug limit —this 
last nn excellent provision so long as It is not made too 
stringent tin fortunutelv In some States the limit Im- 
powd 1* practically prohibitive of hunting of any kind. 

Hut I he marshlands which are so essential In the ml 
grating season are also threatened with extlm tlon This 
Is due to the present craw for the reclamation of 
Hooded lands by drainage, as the lesult of which 
millions of acres of some of the most fumoua nesting 
places of the birds have been changed Into barren 
wastes, in which nothing useful to man Is growing or 
even can l»e made to grow 

The S<i*NTr>iu America* has ever been an earnest 
udvcKute of reclamation but we believe that this, like 
uny other good policy, can be carried too far Some 
marshlands, doubtless can be drained to advantage, 
but befon dams are built and ditches dug, it should be 
proved by expert survey And investigation, that the 
land so recovered will raise crops, grow fruit trees, 
and house a farming community Hitherto too often 
no such core has been taken, with the result that some 
magnificent resorts of tbe migratory birds have been 
turned Into dreary deserts 

This policy hits directly at the hunter of moderate 
means to say nothing of “the ona-gsllus man’ and 
unless the Federal Government steps In, millions of 
hunstmen who, during the open season, supply their 
tables largely by the shotgun, will have to hang It up 
us a memento of a day that has passed. 



There Is now before Congress a “Game Refuge Bill," 
by which, through an annual license fee of only one 
dollar, It wtR be possible to finance the purchase and 
maintenance of sufficient natural feeding and resting 
grounds to preserve our migratory birds for all time to 
come Tbe bill has the backing of the American Game 
Protective Association, the Audubon Society, and prac¬ 
tically all conservationist societies. We commend this 
measure to the support of both the bird lovem and the 
bird hunters of the country, who should be equally in¬ 
terested In Its passage. 



Is Oil a Mineral9 

CORRESPONDENT recently called ear atten¬ 
tion to un advertisement of an article in one 
of our prominent Journals, in which oil wfts 
spoken of as a mineral, and asked us 
whether this was corrett As a matter of fact, no 
authority Is prepared to state definitely whether oil 
should be spoken of as of orgunlc or mineral origin 
We asked tbe question the other day of the Geological 
Survey, and were told that nobody authoritatively 
knows, hut they are Inclined to believe that It may be de¬ 
rived from a vegetable or animal source, or from both 
It Is possible that In remote geological times during 
some convulsion, animal life, whether of the land or 
sea together with much vegetable growth, died and 
was submerged with the sandy formation In which the 
oil Is now found and that the heavy petroleum oil 
which exists among the sandstone, limestone and oil¬ 
bearing strata represents what is left of these organic 
materials This, however, Is no more than a surmise 
But if there be some truth In this theory, how does 
It come about that oil Is classed by the geologists as 
among the minerals? The answer Is that it to found in 
mineral formation, and the process by which It to mined 
and recovered from the earth places it among the min¬ 
ing activities Hence, It has come to be classed ns m 
mineral Some day Investigation may establish its true 
origin, nnd it is possible but not probable that It will 
prove to be mineral In Its origin Until that timet 
it will be correct to speak of it as a mineral. 


The (oast and Geodetic Survey 

U HE proposal to transfer the work of the Hy* 
drographlc Office to tbe Coast and Geodetic 
Survey forms part of the plans of the Gov¬ 
ernment to secure economy by consolidating 
the bureaus, departments, etc, and so preventing waste¬ 
ful duplication of work With this effort we are in thoi> 
ough accord—it Is Imperative!) necessary But In the 
transfer of activities, great care should be taken to 
Insure, not onh that the work will be done as well, or 
even better than before, but that the economy aimed 
at will bo secured 

Judging the problem from these two standpoints, so 
far uh It affects the Hydrographic Office and the Coast 
and Geodetic Survey we are still of the opinion that 
greater economy can be secured by abolishing the Coast 
nnd Geodetic and transferring Its Geodetic activities to 
the Geological Survey and Its Coast Survey work to 
ihe Navy This proposal must not be taken os any 
reflection upon the character of the work that la being 
done by this office, whose excellence la everywhere rec¬ 
ognized But If economy to being sought, It eeems to 
us that the division of Its work between two existing 
government institutions that are fully qualified to carry 
It on to the logical solution 
So far as the Navy to concerned, the multiplication 
of bureaus and offices has been due, in part, to the 
persistent efforts In tbe past to take away from the 
Navy various of Its activities. The Navy once was 
responsible for our lighthouses and the buoying of 
harbors. That was taken away and a separate bureau 
was created to do this work, and this In turn meant 
more personnel and Increased cost We suggest that If 
ecunomy through consolidation to being sought, tt would 
be well to abolish the lighthouse Bureau also, and 
transfer its duties to the Navy, tbe excellence of whose 
lighthouse administration has never been questioned. 
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Here and There 


pVIAKy year, the frrtmklln Institute, of Philadelphia 
“ award* a gold medal for the i>est contribution to 
science for the preceding twelve months. It has been 
rather the custom, of late years, for this to fall In the 
Hold of atomic physics or that of electricity The 1924 
award, covering the achievements of 1923, diimrts from 
this precedent, and goes to a worker In surgery The 
development of specific apparatus for surgical purposes 
—the application of Invention to surgery, in fact.—has 
taken long stride* of late yesre, and nowhere Is the 
spirit of this advance better 
exemplified thnn In the de 
sign by Will lain Guertner of 
Chicago,of an injector for use 
In (Paring with serums and In 
blood transfusion It is this 
device which has l>een recog 
ni/ed ns flu years oiitatund 
Ing contribution to aricine, 
Httd rewarded as smh by the 
Prunkllrt Institute Gold Menial 
Mr Guertner hi the uuoni 
panylng photograph shows 
deep Interest In something—we suspect thm It is his 
Ingenious serum injecting apparatus rnther than the 
medal which It has brought him 



WUItM Otfriiar 


/*\NK of the most extraordinary surglcul cases arising 
^ out of the war was recently reported from Aus¬ 
tralia The patient was badly gassed and while under 
treatment manifested Indications that the poison cfTta is 
of the gas were centering on his skin In short lime 
the entire epidermis peeled off his bod\ leaving him a 
mass of raw flesh All efforts to giaft skin or promote 
a new growth have failed Cantu* t of any sort is of 
eounw extremely painful The patient him spent the 
last four years in a water bath at carefully regulated 
temperature Ingenious arrangements are provided so 
that he tnuy sleep without danger of drowning—a fate 
narrowly escaped several times during the early history 
of the case No hope for cure or even for alleviation 
Ik held out, but we gather that, aside from the obvious 
discomforts of Ids situation the patient Is In good 
health «nd fair spirits' The definite statement Is made 
that the desire for relief through death no longer exists. 


J UST by way of adding a little personal touch to the 
story that appears on pages 222 and 22S of this issue, 
we give here the photograph of Mujor F L Martin, 
squadron commander In charge of the four planes that 
will attempt the round the-world flight There seems to 
be aorae doubt whether the route outlined by Lieut 
McDarment will be the one Actually flown over certain 
minor devim Ions Mng still 
under discussion In iwrtlc- 
ular, the fact that the four 
planes are now at Santa 
Monica, only fifteen miles from 
Los Angeles has led to the 
substitution of the California 
Utv for Seattle as the official 
starting point so runs the 
latest report The plans as we 
go to press, too late to moke 
any change in Lieut McDnr 
men fa text, are for Major 
MArtln and his staff to assem 
ble at Santa Monica on March 
1st, and to start the flight as 
soon ax practicable thereafter Seattle remains on the 
route, but will not be the first scheduled stop* 



Motor F L. Marti* 


(\NB of the questions 
^ have at cne time or 


which most Inquiring minds 
another considered is that of 


the moftt'Uaed words. A systematic investigation of 
this has been completed by Prof Carl G. Brlngham, of 
the Princeton Department of Psychology The leading 
placet on hit list of verbal best sellers are particles of 
one sort or another, aa.might be expected, but their 


order will In some rispeus I** surprising The praposl 
tlon ‘ In holds the runkln* place followed In order In 
and, that » the, to, with l«\ of, us ell ut not for 
on It will be noted rlmr all’ Is the first entry of 
rial udjectlvlul or nominal significance Of Urn. nouns 
the most frequently used wan found to to* “time and 
after It come day, man pluee, year nmt weak The 
census of the words was t composite compilation from 
623 000 words of juvenile literature, 3 000 000 from 
the lUble and 1 English chicles, 90,000 from the dully 
newspapers, 50 000 from Itoolcs on cooking sewing 
funning and the trades in general and 500 000 from 
corresjsmdc ntc It would sit in thut the representative 
character of this array might be questioned—certainly 
tew if unv of us are conn rntd with tlie (lassies thirty 
times us mmh us with tin daily paper But whether 
u change of base In tills n sjk i t would materlulh e hungc 
(lie count ntlglil also tie questioned in ant event w< 
have this count ns the most authoritutlve answer of 
the moment to the question “What words do we use 
most? ’ 

]M[\N\ estimates have been made of the annual dam 
age done AimrUun (tops through the ravages of 
Insect lusts and various Indecsl are the figures In 
which tills Ions has been *\p«Bwd It must l>e so 
Indeed for then cun hi no census either of Insects or 
of Insect depredations am estimate must rest largelv 
upon assumption und glass We do not need figures, 
however to convince us that the crops eaten and other 
wise destroyed by Insect life 
mount up to an alarming total 
every year The boll weevil 
Is perhaps the chief single 
him of eoneem but his rav 
age a are confined to the single 
« rop Where u voracious cus 
tmmr like the grasshopper 
ouurs In large numleers on 
the other hand tlu ngrhul 
turlst has no escape save by 
fighting the i«at, for If not 
nut and destroyed, It will 
wipe out all his crops Our 
pilotograph shows Prof M A 
Gold) of the Bureau of Plant 
Industry of the Department of Agriculture, who figures 
In the news of the month by virtue of the great work 
which he has done toward freeing our farmers from 
this source of anxiety 

ANATOMISTS who have explained the furn t Ions of 
the thyroid pituitary and other ductless glands 
have been pu/ 7 lcd to nee mint for the thymus a mnnil 
gland Just alM)\e the heart The Carnegie Station for 
I volution at Cold spring Tlart>or, N Y, have found 
the HnHwer The thvmus !s one of those thlngH that 
wo have outgrown but that have not yet dlHiip^ared 
from our anatomical structure It la a rrib of the 
days when the human mu cutter was In the stage of 
evolution Involving the luvlng of hard shelled eggs F\ 
perlments on pigeons showed thut thymus deficiency 
led to the? laying of fewer eggs, with absurdly thin 
Shells, and with embryos thut seldom survived tin 
hatching process The feeding of thymus extract to 
birds thus nfflh ted restored the egg laving function to 
normal, both quantitatively and qualitatively 

A MONG the interesting scientific oddities of the past 
weeks has I**tn the first execution under Nevada s 
statute, enacted if immorv serves several years ago, 
und specifying ltthui gus us the Instrument of capital 
punishment In the State A Chinese murderer was the 
victim lie was shut In a go* tight ihnmber und 
hydrocyanic add sprayed Into his atmosphere Observn 
tluns were made through n glass window, nnd it was 
agreed 1 that the subject died Instantly nnd painlessly 
Movements of the head which continued for some nix 
minutes, were ascribed to reflexes simitar to those of 



Prof M. A. Cofcb 


familiar frogs leg It lmd been Intended as a measure 
of scientific Interest, to makt an efiort at resusritatlun 
but the time which elapses! before the observers could 
sufriv tnUr the death thumb*r was so long lliut this 
would obviously have been futlit no it was not done 
In addition lo Its w lentifle aspen ts the esse had an 
Interesting legal side the sente net was appealed to the 
Fulled Mules Supreme (ouri on Hu ground that such 
a method of iMsullon wuh ii e ruel anel Inhuman' pun¬ 
ishment und therefore unconstitutional 1 lie court re 
fused to credit the claim that 
one form of jmlnlesH death 
was more cruel than another, 
and dismissed the nppeal 

A|U BKYAN is threatened 
^ with ee lipse as the ccn 
tru? figure of the evolution 
controversy Two New York 
rhrgvmcn whose portraits np- 
jKnr herewith have recently 
lasn discussing this and other 
MibJ< lIh In a sorb's of joint 
Dr John Koarh StrAton debntes, muklrtg a big hit 

with t)a Ir mulitors with the 
press nnd with the public at large Dr Tolm Roach 
Mraton Is a Baptist of ultra-conservative hue, and Dr 
< harlcH [ t tine Im Potter Is a Unliarlan and altogether 
a Modernist Nuluiully the v find plenty to dlsa 
grec tdiout ami when the v meet the doctrinal wool 
files freriv In a recent setles of five* debates, three 
dealt with toples of strklly theological Interest but 
one' was oxplbltly on evolution and a wsond was 
primarily eoneerned with tin Biblical infallibility anel 
lienee Involved evolution as the natural alternative to 
Ihc fiist chapter of Genesis Tlx misunderstanding of 
tla lei in which is so loimoon was avoided bv the adop¬ 
tion of the broadest definition that of Lo Conte evolu 
turn Is a continuous progressive change according to 
ecrialn laws and by means of resident forces" It is 
significant that in both debntes the negative won That 
is to sny, when the question was (In effect) that the 
orgnnic world had conn Intuits present condition bv the 
<j|s ration of evolution I)r Potler could not prove that 
it had, and Dr SLruUms case prevailed hut when the 
e|ue*slIon pul the burden of proof upon Dr Ntrntrm 
requiring 111 in to support definitely the Infallibility of 
the Bible he likewise found himself unable to Miouldor 
the burden sue etssfully This probably represents 
rnthu well the present status of the Ishiu between the 
UK tut interpretation of the Bibb and tla liberal road 
lug demanded bv modi in selence wltli ILs ideas of 
evolution and iis demund fm millions or billion* of 
past years for evolution to 
him work*d In 

T> ADIO hromleustiag e*on 
tlmn s to make progress 
month by month Not only in 
Hie nuttier of piogrum fea 
tuns hut In quality of repro¬ 
duction the radio hnmdcuatem 
have bun steadily improving 
In their services to the great 
radio audit no It seems onh 
vesterdav tlmt one of our edi¬ 
tors went to the' original WJZ 
station in Newark and de¬ 
livered a qmirfiiMmur tnlk on 
stb m e_ 1 lit other editors secured radio seta for the 
(Mtaslrm one editor borrowing an airplane receiving 
s< r salvaged from wool Anriy Junk heap It was a 
rare treat to later our confrere talk over the radio In 
the short spot* of two years this hronde listing business 
has become u mmonpluco Onlv a few weeks ago we 
hen id tla sum editor speak from station WOH in 
Ne win k No notural was the reprodm tlon on coir loud 
speHkir that we umld even laser when etur somewhat 
nervous confrere guI|HHl down a glass ot water' 
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Untangling Our Automobile Laws 

How the Motor Vehicle Commissioners of Ten Eastern States Are 
Working. Together Toward Uniformity 


By the SCIENTIFIC AMERICAN Staff 


\ V INC agreed upon I lit* nhutract proposition 
♦ bat our motor mIiIiU and trnlth lawn 
ought In I* upproxtmnt*h the sump 
thrnmrlmm Hie United States and upon tin 
mmrdJ one timl at this time they full 

--* fur short of mu h untformltv the n* \t 

point to 1 m dlstuimd Is obvious \\ lmt arc \u going 
to do nhnut It i 1 I hrout,11 v lint hm ni \ and under wlmt 
Juvludh Uon are \w to net k uniformly t 
Stveral muhrslnw takin tip tlit argument lu r* to 
urg* a 1'tdfiul automobile and traffic law in In Him 
nnert first Impression would U that Mu wn\ to imv* 
uniform law N to hnvr om law and that tin wav t*> 
lane mu law N to lutv* l«diralluw But more dtlilxr 
utt tonsidi nit Ion Mints douht ui>on the wisdom of put 
Mn*, tliN prnhhin In tlu hands of CongnsH 

1 ho na iiiIm rn of a slut* It glslahii a art of tuoop|HW< d 
twill 1 1< ul pm ties and In addition tin \ often dlvld* 
Hlniiph on tin Imdsofdtv \s miinih Hut usldt 1mm 
tliesi two (Hilnts IIkv ripnsint a faith homogemouH 
iindmrnpmt vvhoh, with Pit nMi al Inti rests throughout 
tin Stati In almost e\tr\ Instanti, a State Is tlrlur 
a limnufm luring nr an ugrl* ullurnl or a mining om 
Its major mad prohh in rnnlun dtsttmth almut main 
tenanu or dlstlmlh alauit original construe Man It 
product h gasollm orltdtnsnt (hi miinnfmtiln of nti 
totiuddli n Is m Is not om of Its major Industries Its 
large ilths art tmnlnal points so that (like Massat hu 
wits Vw T ork anti Pennsv Ivanlu) It pmfltH from 
through triak trnffii m els* (as with New Jenay and 
(onmethuM Its position with risinat to hiuIi trnllli is 
Niihstuntlalh that oeuipled in Htlglum In t 1 m war On 
iur\ mnjoi ijuisilon of polks toward earn trucks gas 
nllno muds taxis and ollui intnmutlvi problems a 
(him tut dedshm tan uMinllv Ik renthetl as to win is 
tlu 1 m st InttrtHtH of tin sink II* and n hill <un lx 
prtpand ami passed (U ding with am given iwlnt In 
nut h fashion as to const i si Hies* inttuxts Tla n whan 
conformity with a nation wide hglslnthe standard Is 
tk sired wt 11 lonsld* rt d and d* Unlit adlon can lie lmd 
tin oir\ rount and fnltnrt to confmin on noiik munts 


from this won Id Ih i horrible luMlge-|H»dge—an iithmpt 
to coniprtanlHt* lielwtsn irrecon* Malden Its puaxago 
would be undered dlflault or imposxlbli hv reuson of 
tla niimlK r of ntgall\e \otew that would la mss shI rated 
b\ tla nth r rt pugnanu of vnilous of Its prov IhIohh 

E l states If enmtid It would at 
(11 In wane km Mens and poorlv 
a uuld not la (tingress fault—II 
Inhtrent In n muntrv ns tdg as 
rs Our wlink i [Tori ought to Ik* 
kin ft lnsm^s that Invohe vmlunt 
haul \U\vpoluis out of (on 
gress rather than throwing 
them Into (ongriws as wt so 
often do 

Sptaklng K|w*dfkullv of the 
automohlk siumtlon we want 
substantial uulfonultv , hut 
we must fuu tla fact that 
oompht( unilormliv on all fin 
lures of tht law among all 
18 States Is not posnlblt Wo 
must ptrinlt cm h Stnt* to 
(U terndne for itsdf wheMier 


■ A LWA YS the danger is present, when 

/■A some proposal for legislative relief 
from an uncomfortable sdudhon u 
being freel)) talked about that the talk 
will exhaust the matter and there Will be 
no action The automobihng public how 
■ ■ ■ ever, at least m the states named in this 

article , has every guarantee that l/ie discussion of uniform 
moter-ve/uc/e laws will not end tn tall\ The organization which 
we describe has made tn two years a very large contribution 
toward uniformity If the tdea can but be introduced in all our 
statess and if ivt nu// but be satisfied with a gradual working 
toward the goal it is the best mean * for remedying the intoler¬ 
able conditions outlined tn the preceding articles of this senes 
in the Scientific American for January and February In 
futute issues n>e shall analyze the proMcm fuither, and show 
other means of promoting unifonmty and of dissolvmg the pres¬ 
ent tangle mto which traffic has got itself tn our most highly 
motorized states Tor the bacfygi ound of facts about fcdrich fhe 
present article is built We wish to acknowledge our heavy indebt¬ 
edness to the kmd cooperation of Hon Robbins B Stocckel 
Motor Vehicle Commissioner of Connecticut—T he EDITOR 


It (im or um not tonfonn on «u*h promised taunt 
Another major (mint would Ik th it of taxation The 
htshral <>m eminent ul reads infdnges rather lnrgdv 
UfHm the sour* os of taxation that are available to the 
Slates C3t rlnlnlv tlu proposal to rob the SiatpH of the 
latomobih lieens* tax would be resiNt* d to the last 
dltdi And so mud) of the muchlmrv of automoblh 
law and uutomohlle administration re\ohes almut tlu 
taxing and licensing powirn and proddure that a I ed 
c rul law with Staff taxation would Ih Impracticable 
It might he urged that the Federal (hnemment <onld 
admlnlHtir the law and collect tin taxis ap]Kirtloning 
these among the States The weakiasHCH of Hudi pro- 
**k1u 11 an olnlous hut wt nmv pans over them and 
Inuulrt nlMint the tnforcement and udmlnlstraMon of a 
l Mb rnl trafllr and tax law Under the * slating regime 
the stiti administration and tbe State courts and the 
Stat* pallet piovide an elTklcnt mmhlnerv for toking 
care of the automohlllst In his contmta with the tow 
Were the Federal OovemtmTit to take over this bud 
neHs, the statow would iverforet* drop out The Fpdernl 
Movtrninent would Ik 1 left holding Mu hag and an 


aplHKiilng in bederal court against nny nfTeodero whom 
he might arrest or nuiiiiiidiin? 

No control of the automobile U esHentially a State 
mailer Desirable uk U uniformity, it Is to be achieved, 
If ul all, by action among tin States Offhand that 
sound* hopeless It will doubtless surprise many read 
tr« to learn that steps towurd voluntary cooperation 
lietwetn the States June already been taken, with re¬ 
sults that justlfv an enthuMastk outlook upon the ultl 
mate poHhlhllltles The agency through which this prog 
res* lniH been mldeved Is one Unit has Itself grown 
out of the automobile 

lllNtorknllv the motor vehicle became u pr<d)lem In 
Stnti admtnlstiailon onlv with the Introdmtlon of 
litenses The attempt to keep up with the Indimtrv s 
growth has inn MilmtuntlaJIv parnllcl In all States 
fmposfHon and odle* Mon of the tax was orlglnallv In 
ihe hands of the Setrilarv of State, and that of en 
fori Ing the trallk laws betaine in tlu natural course of 
events n imlh e nmttir Ultimately the niilomohih 
Ucxnw* tiureau grows into a separate administrative de 
partment of the State under an ollkial holding houu 
such title as FomiaUsloncr of Motor Vohii les Once this 
lM>st has Ihhii crumd mm h of the nuuhtnery of ad 
ministration of the ordinary trntth laws 
grnvitat*s Into the Jnininhtm’H hip, Ih*- 
uiusH <(f the dose tie-up lietween Ih^nses 
nl when (onvktions betaiiNe of tin mceswitv 

>e relief "hkh ultlmntclv upriears of keeping the 

* (omplete uxortl of every car uml every 

tahort M drivir Hnd bcxuiiKeof the unforeseen coin- 

the taut plexItkH and rmidiltfttiims tTf the whoh 

Will be huslnesK of regulating the motor vehUlc 

ic how whh li falrlv demanil a single N|KKlnlired 

r in this administration 

um/orm The Motor Vehicle Uommlsstoner is 

n which slinplv foned to lie (smipetent—If he Ian t 

nbution * ,1P vpry 140011 IK-*** better of him 

i. and he umken way for u s\u<(ssor who Ih 

i a our j| 0 holds one of the most resixinslblc 
IVplaces in the State administration and 
tntolcr- Id* vtrv tenure of oillrc If It does not 
s series break him makes 1dm an extort In his 

iry In Held lie goes to the hglHlatun asking 

id show for <orrnin nuasurts and telling whv h» 

he pres- '(ants them and the law makers give him 

t highly wlmt he wants nn n 111 k ral bcuIo hecuust* of 

» tf *be obvious disinterest* dnesn and the ole 

ol ^l vlnus authorltv Ih hind his re*pH«t* More 

! ^acDi- j n un ^ ot j M r depurtimnt of the State 

\toccf(el administration the Molnr Vehicle Cain 

iDITOR mlssi*»ner Ikkoiiihs the oigm and mouth 

■ . .. ph*o< of theenilr* State with roforeiut t*» 

all things falling urnkr hla Jurisdiction 
Well uouldn t It lie a gfw>d Idea to get 
IIknc Motor Vehicle (Vmimlssloners from the several 
States together once In awhlh g(t them to dlsciiHH and 
agiee iijMin matters of common Interest, gel then) to 
take tlu results of stub dismission and agreement be- 
for* th*lr home legtsiatures i \\e have every now und 
then a mor* or lens Jn fori mil conference of 0*)vemom 
to attain harmony on matters of common Importance 
Wonldn t there be a \* rv large pnwpect of unravdlng 
a lot of the tnnglos now existing In our 48 traffic Iqwh 
by means of such confertnMH of the Motor Vehicle 
Commission* rs? 

There would i»e, most unphutindlv And as u matter 
of fact there Is. 

By Invitation of tho Tnx Ornmnlgsloner of Now York 
State (who discharges the functions of Motor Vehicle 
Commissioner, so far um they are discharged at alt In 
the Kmplre Stnte under existing luw), representatives 
of the motor vehicle administrations of Massachusetts 
Khode Jfilnnd, Connecticut New York, New Jersey 
TVnn»vIvanla and Maryland met on Sept 28, 1921, and 
drew tip articles of asHoelatlon under which, on Novem¬ 
ber 18th, the Confer* nee of Motor Vehicle Admlntstra 


will turn no Inllium* wlmtiur it|Kin the posslhllltv of 
(onformlng on nth* rs 

In Uoiunss tin *ust w< uld h* *piit* diffinnl AH 
lh« uirhd Inftrtsts of tin pm* ding paragraph and 
manv otluis vumld Ik pllt iiforkinl into tin one ring 
( oiiLri clonal dlsnisslnn of nnv |(rojH)H*d uniform auto- 
mohlk unit tralllt laws would d*grn*rate Into nn orgv 
of Ithkirlng and loff-rolllng \n\ bill tint might Issu* 


enormous new *l»riral and jndklnrv mmhlne w*»uM 
lum to he built up more Mum absorbing all tho money 
that could |K»Kslhl\ Im wrung from th* ntitnmohllist 
lust om jKdnt to IIUiRlrnU ihe Imprmtbnhllltv of this 
proposnl would the traffic officer become a Federal 
nprsilntee «ut*ddo (lie l*>ca1 jMiIlce forre or would lie 
remain n niunklpnt policeman, regulating ids busy 
street corner under Federal laws and regulations, and 


tors was definitely organised for business These artl 
cled set forth the membership of the Conference, they 
provide that each State shall he represented at e<uh 
nice 11ng bv one or more members of Its motor vehicle 
administration but that each State shall have n single 
vote (hoy create a President and Secretary of the 
Conference, and an Executive Committee, they provide 
(Cosftnwerf on pafiv 2H8) 
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Houses of Mud 

Old-Age Pise Construction as an Answer to the High Cost of 
Building Materials and Laboi 

By Juanita W Porter 



1VCK Kansas City in b> him the brut house 
In America to be built of a material uses! 
In huroi** for ages—pise*—the public 1 m 
anxious to know something about Uils 
substance Pise? whut 1 h It? Whut In Us 
origin Its Hiu»eurunce I1 h advantages us 
a building material—if It has any? 

the structure to be made of the pls£ In an KngHsli 
residence A model farm muy follow this experiment 
providing It comes up to the exiHitutlons of the IhjIIiI 
ett The house just being erected is one which promises 
much It 1* Old BnglUh in tyjH*, Is made of the. pisd or 
rammed earth, with a Ntone foundation upon which 
are laid split railroad tics Shingles of asphalt are to 
bo used for roofing A dividing wall Jn the grounds will 
be made of the same pise mutcrial <oj>ed with tiles 
Just whHt Is plad? It is merely tho 
French for rammed earth und rammed 
earth Is an exceedingly good material for 
building walls, walls for buildings hh well 
as walls for defense The odd tiling Is 
that Its very obvious merits should so 
fat have received such small attention 
The construction of buildings by Ibis 
method Is exceedingly simple, the earth 
being converted Into walls by means of 
molds made of shuttering, into which 
the earth is rammed b> means of a pisolr 
or rammer The rammer is of the great 
est consequence us It is on the skillful 
handling of this tool that I la firmness 
and durability and, in short the perfec ^ tart * 
tlon of the work, depends Although it 
muv uppeur veiy easy tit make- -and un 
amateur wop make It if he follows directions larefully 
—more difficulty will be found In the execution than 
at first seems possible 

A frame to hold the earth Is made of shuttering The 
plunks are light wood onedndi thick eac h ten fc»et long 
and fastened together with font strong 
ledges on eHoh side ninde two Test nine 
tnehex In hiighl Tlds mold is divided 
Into three divisions each of which re 
quires one workman Of these three how 
e\er, only one needs to In* u skilled work 
man, thus eliminating much exp< nse In 
to this mold earth Is i>oureil to the depth 
of three or four Inches It Is rammed or 
beaten with (he rummer until it In firm 
and hard and the rammer does not leave 
a print All water must In* pressed out 
of the soil Tills process is repented un 
til the mold Is tilled then the boards are 
removed and another tier is made on top 
of the wall Just completed A nlnc-foot 
wall can be made in u dm In fact the Typical sc 
building mnv bo accomplished much more 


of tlav All imKIjn fit fm vegetation arc suffuhli as 
well us hrh k earths Mmug earths with a mixture 
of gravel which for tint re inoU cunnit serve for nmk 
Ing t It lie r hi l< Us (lie m pottery arc also suitable 1 In m 
gravelly earths arc \u\ useful and the last plsO is 
made from them 

It Is obvious that i |h i son «xporiwued in humlfing 
pise must Nyicerlrilwnl if h isf In pan buildings made 
of Ibis mute rial So fust u litis method gaining ground 
in ('rout Britain that Improved machine r\ Is Iwlng in 
trodueed to do lIn nunmln* of the walls and this will 
ixiKcllre th« work Meanwhile the actual trillion of 
pls^ buildings presents w. little difficulty that It can 
l»e done hy unyom who has ihe strength to shovel earth 
and with! a rammer provided be will overtime the 
cure to his that tht niolds or boxes Into which the 




Start of a pia6 wall on a brick foundation At the back will be noted the molds 
in place for a section of wall 


Red I Is shovelled ate kept plumb and In straight lines 
Hie pioneer seltbr tun with no previous knowledge 
of plHi, ill i> wmk on Ins building tf la Iuih a well 
thought-out plan 

One dUlluilly In the usi of pis* seemingly has U*en 



Typical sectional mold employed in pi*6 construction abroad The heavy cross- 
membera make the molds extra firm 


Pis6 construction under way Ramming the earth 
in the molds until the moisture is pressed out 

that pise alters the much sought way out of he dtleimuu 
Official tom lament rojHjrta show tlmt In Britain raw 
limber is lmrtlly obtainable und seasoned timber dot's 
not exlKf Tin same N true of fJh*N slates corrugated 
Iron and every other form of legitimate rooting sub- 
stume And if Hum products can be 
found In tin raw ull the brickyards In 
Great Brit iln cannot half way supply the 
demand slnu 11 will l>e the years leefore 
the output cun equal what is needed now 
If those male rials alone have to be de¬ 
ls mb d ujmn 

Aiming the immlft nt advantages of pisri 
as a huildlng matt i lal nie Its extreme 
cla ipness Intiaimsf lultor mostly eun lie 
e mplove d Be sides thin es unomie advan¬ 
tage then N tht waving of trunsportution 
dial gts now smli a huglieur to biilldcre, 
since soil always In neat at hnml 

< omlort of pisi houses Mnn\ degrees 
the molds , null r In Mitmm i tlmn t \« u house's of 
hi i< k and warmu and eawkr to heat in 
w Inn i i han imv olht r 

Brio (i< ally fnde sti ue tilde lb lords exist of Iiouhhk 
I mllt nlmitHii icntuiles ago ami still in iwrfest preser- 
\at ion 

Knull expense of upkeep The doors and windows 
an the only pails riqultlng pdnt or replies mint 

_ Bun tie ally tin proof Slnu only tin 

lb mu s windows ami (b«*r (Usings ire of 
iaml*ct and ofnn mn i)u doors are con 
( re It lla u U llttb to bum 

Vriolhei wav in whieh pise makes an 
appeal Is Its mJaptahllliy to in my finished 
With «it In r sluuo oi fnsoi -the latlei a 
\»i\ im\p(nsl\( \(t In inliful tinlNh t m- 

plnud In 1 mini - i most 1 m mtlful e xh^- 
liormn la obi aim d Midi houses npja ar 
like fir moti (ostlv re^ldemss If a pe r- 
f(s tlv un idorne d building Is nee d* d mu h 
as a Imm In i (ouiitrv plan oi houses to 
lndd war stipplh h pIm with mi finish an 
xwers all nestis ( >r sti\h*e and dnrahllltv 
1 la same hulldin,, with i <oil of rough 
avy crons- grave) makes a moti sightly building Ht 

it \ c i y little a ride d ( ost 


rapidly than bv any either building prue . _ 

«bs known, ro it In clninael by the ptse 1 proponents mnoved namelv the loll* apposed belief that the work A Static or Dynamic AlOIlU 

As regards the kinds of soil suitable for pise' build- cemld be done only In (In warm season In Punadi i\ \a(ur< for Apiil JH 1 lot W It ( nmpht ll says 

ing, all earths in general Hre fit for the use when they where the climate is rigorous more thnn half the year £ that home witters still i out rust the siath atom of 

have not the lightness of i»oor lands neir the stiffness structures erecteel In cedel weather have been as fm l<wls and I nugmulr with the elvnunde atom of Bohr 

from ernekN and ns solid as those made In warm sea jf th* two allenmtlves wen marnulh exclusive* It 

sons The (onsensus of opinion however Ih that It is doe*s n*>t ses m to 1m realized generally Prof in in pis 11 

better to build plsf* holism when the weather W not loo says that any InconsJst* tic \ then may have leoen be^ 

cold thiiH eliminating an e lc ment of chance twesn them luis vanish* el e eaiqficte Iv with the imblleu 

In order that a test might be made by modem bulhl u„n ,,f Bedirs laid views on alomle ortdfs since s|hs- 

ers of this old ait a demonstration house e-ejnslstlng of ulnthms nlHiut e he mb d ((institution based on the Wufio 

six renmiH and a burn at tat hod was erected ut Build ttlnm e in lx translated dlre(||\ Into tlu language and 

ford Kngland several years ago The walls though IIS ton* editions of the rfi/mrmp atom 

inches thbk esmt less tImu *100 for the entire building T la fundamental bleu of I^wls is that non jm>1ui com 
us ngnlDHt the exist of brick wails which would be ?1000 Mini Ion ((insists In the sharing of e*hi trons latween 
A honae of tilts size eun Ih* built in a fortnight and It atoms In mu h i way ns to complete slahle ebstronli 

will last for generutb»ns The was no aatisf utory tonflgu rut Ions If the sharln* of an ede» tr<ai me*uns the 
tiint leading Kagllsb nr* bMectfl ho ve taken up the work sharing of an orbit and If the slulfit dent remit <*on 

of building pfft^ hemse s as one outlet and a \try 1m figurations Hre* those In width the groups of highest 

portant one, through the almost blank wall e>f building quantum number are <omp]e_ted as they are In the thtv 

pemdnilHm existing In 1 nglnnd tiHlay Indeed It is gases then the Be w la Mmgmutr tbesm e*xi>n*SHed in 

largely through huildlng with pls^ that then seems terms nf Bnhrs conce ptlons stHles that «ei( h corn 

nny ixnwtblllty of relbving the bousing situation In pounds are formed when some of the eletlionlc orbits 

those countries wbeie tin sliortege in himl>er bilek * e- lnsnml of nunmmellng one nm leus onh surround Ixdh 

ment find ahnewt «yei> material neesUHl in a house and tlurefetre help to (omplote the quantum groups of 

____ with the added dlftfuii v of the extortionate freight both It Is tip n im roly a nmtb r of llngtimlb alteration 

PM w# in tfe« ptocitfl of building. Tho molds in rates when those mute rials mtty be Recured drove build to Interpret in tt rms of a riynumh atom estmluslonR 

«Mflad kpvgrdfi m tb« cotwtniction progmtet em to seek some »nb*tltute It seems highly protmble which have been mu lied on the buslH of tlm Htuth Htom. 
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The Story of Steel-IV 

The Huge Blast Furnace, in Which a Fierce, White-Hot Fire Reduces Iron Ore to Pig Iron 


Hh morin'MJH tonnage of ore brought down 

T tho Jukes totalling In a nlnglc ve«r 5d, 
000,000 tome bun to be tllMpoMcd of quickly 
at tlie end of it« Journey J hat part of 
It which 1 h to bo turned Into steel on tin 

- J slums of I^ike MUlilgan und File In 

loaded Into huge stockpiles at tlx various Met 1 works 
and thut width la to l>e converted In the Pittsburgh 
district In trunafi nod b\ unload* rs fiom Hu cut ships 
dirts tly to rultruud tars 

The \ast tdetl (limit ar (Jan on tht south* m shoie 
of lake Michigan contains ilit moil liit-to-dutt plant 
In Ihe t lilted Static and lmudlt s tla largest amount 
of tonnage Ihn (la or* sieuuers intei ail artificial 
onnal ( fe* t fit 4 p and JVU ft it whit width esttnds 
4fi r >0 fttt inland flout tla lakt lla tat is dlsthargtd 
from the ships |>\ an Ilulttl unloitUrs of the t\jn 
dtstrllad In our March Ihmih whhh deposit it In a long 
trough pnialhl with lla tlot k Winking In tonjunc- 
Hon with Hum art bn Hoour & Mason trim lllng ton 
\ijir bridges Ihtst huge stmt turns art 500 feet In 
length and mill om tarrltsa 15 ion ginMmckct riiov 
dig the ore up fiom tlu trough and tain It hnck to a 
stotkplle stoiagi basin fiom whltli it is taken as 
needed to tla blast furnattM 12 of width aie arranged 
In a long line pirullt 1 with tla stockpile Tht storage 
jartl width Is 4000 r*H*t In hngth, has a capacity of 
5 000 000 ions width N until* lint to k*>ep the Gary plant 
going duilng r the wlntir months wlaii navigation Is 
miHia ndetl and no on i an la brought down 
Parallel with and 


Vh tin gast s mtir tlie stoves (Lwo Ktoves are heated 
at a time) n eciialn amount of air Ik ftd In with them, 
and tlu burning gases as they pass through, rulae the 
lirehrkk within (o a high b mperattm When the proper 
heat is rem lied tlie gases are turned Into tla adjoin 
log pair of stoves At the same lime tlie cold air from 
tlu blowing engines Is iuused to enter at the bottom of 
the now healed stoves ami, In passing up through the 
honivcnmb It taktH up the heat prcvloimlv gdven up 
bv the furnace gases, and enters the blast furnace at a 
high tempi rutin* Hms ustoring to the furnme a large 
mtaHure of 11 h heat 

The operation of tla blast furnace, as we liirve said 
Is continuous and tla tnnperutme varies ns shown in 
lla mcompunvIng page, from that of the molten Iron 
<1500 dLgrets) in tla luarth at Hit bottom to thnl of 
the (old fhuigc as It Is fed In at Hit top At regular 
Intervals tla slag and the hot metal aic mpuiutth 
drawn off Into large hunt's the slag 1 m Ing hulled away 
to he tiuslad and utlllml In the ament mills and Hu 
hot mi till b* Ing halihd to tht mixers and fiance to the 
BcHKeintr * (inverters or to tlie o|>en lanrth furnaces 
as will l>e descrilied In sulvsequent chapters of the pres 
ent series 

Referring uguln to the drawing on the uuonipanyIng 
page It should bt explained that lla two right hand 
stoves are Mng heated by the burning gnseH whhh 
are led in and Ignited at the bottom Ihe valves from 
the cold all pipe Just bt low Indng cloned At Ihe top 
of Hose two stoves Ihe valves o|nnlng to Ha hot blast 


Hftv seven 2500 to .1000 horsepower gas driven gener¬ 
ators and blowing engines 

Returning now to the process of reduction In the blunt 
furnates tile limestone Is used to ‘draw’ the silicon, 
sulfur, manganese, alumina und other Ingredients, ex 
<ept phosphorus, out of the melting Iron In this proe- 
ess there Is formed a frothy substance (which includes 
ashes of the burning coke und various products of com¬ 
bustion which do not t*Mcui»e with the gas) which floats 
on the top of Hie molten Iron Tills is the slug Prrntl 
tally all the phosphorus much of the sulfnr, about 
three quarters of the manganese, and more or less 
silicon will remain in the molten iron It is the alu- 
ndna, lime, und other ingredients of the ore that form 
the slag 

Coke Is used almost exclusively In the blast furnaces 
of rhe United Stab's It Is made by baking bituminous 
ami for 48 hours In closed ovens, two-thirds of a ton 
of coke Is Ing product d from a ton of coal The blast 
famine coke must have spetial qualities. It must be 
strong enough to sustain without crushing the huge 
burden of 1500 Ions of tlie load In the furnace It 
must be porous so that the hot blast mnv (mss freely 
through It It must l>e very pure and bum with very 
little ash Coke assists of about 88 per cent carbon, 
and It Is the burning coke together with the red hot 
blast as It comes from the stoves which completes the 
final process In the lower part of the furnace of melting 
the Iron and the slag The pig Iron us tapped from 
the furnace contains from three and one-half to four 

l>er cent of t u rbon 


bat k of the situ kpilo — ■ .... 

are twelve 550 -ton blasi 

furnaces ea< h provided 

with four hot blast 

stows these are U|e f) 

proxlumtely tla same /la 

height as tlie blast far 

nates and but little // firs, 

smaller In bulk lb // I vSv 

tWCtll tll( St CM k pi 1* // I _N 

cind the furnates Is a ft f _ 1 

long Mm of th valid y [ ^ [y| |j 

Htorugt bins In two * - hxp -"Ju/c * 

pnrnlhl rows on* for ** * 

aikc an*l lb* nth* r fo) 

tat andUmtspmt Tlu _ _ 

matt rial from Hast p ia 

bins N delinml Into 
i la trlcally opt rut* d 

Ion It s whhh mm lilt mat* rials to the furnute 
skip of which Haw is a pair to tiuh furnua live 
skips i un up an 1m llntd rullwav to th* i longing plat 
form at tht top of the blast furnace uitli nip <»f lla 
skip Im ing mule In sixty msonds iml its aveiuge lontl 
consisting of 7000 ihuinds of mi or UMM) pounds ol 
Ihnt'stont or U*oo pimmls of tnki (Vn its aulval at the 
top of tht fuiJiact I he skip aubamit It allv dlmhargis 
Us lo id Into i hopp* r at the tup of ill* fm n a * Within 
tht funiio* an two amt's tla mnhnts or tla skip 
falls ujmhi tla first tom whhh Is (lull lowi red allow 
Ing Ihe matt rials to fall up<m Hit siHond oi lovvti amt 
The up |m i mm Is Him drawn up staling tla e\lt and 
l h* low* r * om is low* n *1 dls* h nging tla inn It rials 
Into Ha fiiinm* This irran^t merit prtvtnfs inv 


In *»rly days the ermrmmj* uuuntjUn* of ufw generated In the blmrt 
furtiRts* escfteLtl Into the Kir Today th^no are used to heat 

the hot-blast stove* to run thr trms onutm** of the blowei house and 
In the Kit* onsrlnea of the elettrlc power Mtatfnn In thrw two house* 
are fifty seven 2600 to SOOO horsepower tea* en«ln« 


width Is sulwequently 
retiucetl in the Besse¬ 
mer converter 


X%<*g<a uatdim* 


OmihrA 

7 


»4*r 


SJewwt £n$tm Hew* 
t**4A*rv 


Diagram showing the distribution of Ihe furnace gases at Gary 


pli»e are closed and tla prudu<ts of Hit hunting gas** 
art passed out thiough the tall smoktstacks alM>\e the 
stov* s \t the same time the valves optulng from Hit 
<old all dm t at tlie Isittoin of the two left hand stoves 
ur* tqmn the gas valves Just ultovt tin in tire dosed 
the valves c*mtrolllng tlm ktnokesta* ks aie dosed, and 
Ihe vnhts o)ienlng to the h«vt blasi i>i]>es are tqsn 
In hivtng out th* (tirv plant, It was posslhh lo until 
i/e all the past c\(Hthnie In tlu stis l Induct! v and 
dTat targ* ttoncunltN ( hlef among thes* Is tin mill 
7allon of the blast furnact gnscs f*»r raising Hteim In 
b HI* i U s of hollers In o(h rating gas engims foi run 
nlng Ha furnme blowers, and otlur gus tngims f*»r 
<>p*iating gnuiators for Hie supply n power and light 
nml loi lla vast (»aiv (vliml Tlurt will b* seitue im**ng 


nnim** or me niowei nouw itna - 17 . - />, 

er *Utlnn In thrw two hou.c* WEtCr 11*0111 U88Ch- 

honwpower tm* *-nuin« line in Airships 

CT I^E cruising radtuB 

of airships sue h 

\ as tlie gun! navy dlr- 

\ lglhle Shenandoah ’ 

iatxs*| /"“"vi 1 *-ready In- 

_I I cieased In the light of 

,u> ‘n'«-ntlon ao« up- 
pronchlnK umiplttlon 
e*r as Hit result of month* 

_ _ of studv hv the gov 

ary t rnment h ucronautle ul 

and selcntllh exerts. 
Tlie device makes It 
jswslblt for the ship to bum up Its store of gasoline 
without Urns of wtight and without im reasp of lmoy 
umy This will result in tin saving of munv thousands 
of dnllnis worth of extensive helium gas that lifts the 
ship and will* h otherwise would have to l»e re leastd and 
wasted to keep It from rising to dangerous heights 
Cnsolim U ionijKistd of eaiiam and hvthogen When 
buintd Ha produds art curlxm dlovlele, earlHin man 
* vide and water vapor The first two gases escn(s Ihe 
last Is eondensed Sint e gasoline reniulies more thnn 
three thill's Its weight **f o\vg*n for complete combus¬ 
tion and since abeail a third of tlnil goes to form water, 
Ha weight of the condensed watei Is somewhat greater 
Ilian that *if the (irlghml gasoline This keeps the weight 
of the airship (onstnni and makes unmeessarv a lorn 


e stup* of Hit furnace gas* s 

Tla luinaa on** stall* d Is k* pi going continuously 
nlghl and *1 i\ uioiiHi b\ month and \(urbv voai until 
i* pah s Ih < i »m* m * * ssarv 11 it it in* furnat *h will* h 
luivt u l a oi d <*1 s* vi i a I v * in s continuous o|>ei at Ion T la 
drawing on Ha oppugn pa rt t ami iIn M vt whldi a 
(onipunhs It c v pi d n v*tv * It n i ) \ tlu ojm tallon of tla 
furnace* md (la pmass bv whhh the Iron is stpar 
Dial fiom lla on and mill did at the bottom of the 


our remit i m who like Ha writer, tcmunbti i ht time 
vvticn no ntbmpt was made to save th* itiormouK and 
valuable volumes of gas whleb lwair* *1 out *>f Hie teq* 
of the blast furnme s dip first attempt lo save part 
of Hasp g imps was to bum them uiul* nieatli steam 
boilers and seeure^ |M>wer for tlu operation of Hie blow 
e rs dr bv stuim engines, The laiesL development is 
that mriUd «mt at Duty Tlu dlagiam whhh we pre¬ 
sent gives Ha distribution now made e*f Hip furnace 


of the lifting gas whhh heretofore has boem u feature 
e*f long ttights In an airship without Hie condensing 
device, tlie eruft grows lighter as the voyage progresses 
* wing to tlie consumption of the liquid fuel This re¬ 
sults In the airships rising higher and higher until in 
the Inttrtst of safety some of the bnovant gas has to be 
liberated This reduces the reserve buoyancy if unfav¬ 
orable conditions are men and so curtails the length 
of nights 


fmmu t I la air f*u < ombustlon Is Inirodua d at 
tla bottom oi Ha luinmtH thiough *i werh s of water 
KHihd tuvcris which *idar tla furnace mar th* top 
of the ht util An enormous quanlltv ol air N rnpilrod 
for cadi furnace and this in supplied hv luu* bh*wlng 
engines located nt a dKtuna from tlu rnmaets The 
air enters at an averag* pressure of 18 iK*undH per 
square Inch 

r l ho hot furnme gases are led hv n lurg* pl[»e from 
tla top of the furnace Into a dust aildur and after 
Is Ing dcanesl In a wiislur Hu v arc led through the 
hot stnyps, of which there are four to each furnace, ns 
shown In our wash druwing and in the Une drawing 
on this pnge The stoves are cvlindrleal plate-steel 
structures entirely filled with a honeycomb of firebrick 


gases, of which the twdve furnace's at (Jurv produce 
tary hour *10 JOOOOU < able feet Of this total amount 
,80 |>er cent Is used In heating the hot stoves The steam 
]M)wcr plant ukch 7 "* pt r cent The primary washers 
for the hot blast stoves and the secondnrv washern to 
dean tin gaN again lufnre 11 goes to the gas holders 
lists 2 8 |*r ant of the gas Then the great blowing 
engines use 15 per icnt, and the remaining 45 per 
cent Is available for running the gas engines In the 
electric is*wer station The gns as purified has an 
average heat value of tK) British thermal units per cubic 
foot and it Ih estimated that two and one-half times as 
much power can lie derived from n given quantity of 
gns with gas engines a* can be secured with boilers and 
steam engines The blast furnace gag serves to operate 


Airships of the future equipped with the compensa¬ 
ting water ebndenmiUon device will be able to carry up 
fuel In quantity only limited by the buoyancy of the 
craft and the requirements of spate, nnd will ho able to 
burn It without releasing u compensating quantity of 
the precious helium gas 

Water condonation apparatus will be Installed on 
the "Shenandoah/’ formerly the before long 

flights through the polar regions or elsewhere are at¬ 
tempted, according to present plans of the government 
experts. If the airship of commercial type the M ZR-8, M 
which is now being built for the United States by the 
German government, is successfully delivered to this 
country, It also will be equipped with the new In 
vent ton 





TYPICAL MODERN BLAST FURNACE GROUP, SHOWING THE BLAST FURNACE, IN SECTION. WITH ITS SET OF FOUR HOT-BLAST STOVES 
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Our Psychic Investigataoli 

A Summary of Results to Date, and a PJ^ja for Better^Mediumistic tiooperfition 

By J Malcolm Bird 

Secretary to the Sciential Amejulais Psychic Investigation Committee 

UH February Ihbuh carried a sum make gnud on her threat of six months ago to mifr ore equally poiltlve that the medium may b#rendered 
rnury of the conclusions rcu< bed to for libel completely Immobile without the slightest prejudice to 

that date In our Investigation of thf So much for Mrs Y Just a word of humorous hack any materialising powers which he may poase**^ With 
ele< ironic rt*a< tiuns of Ahruins This fire from Mrs, Tomnon, the medium who "ran out on oar best respects to the proponents of both these theo- 

wuk wliollj In order AU eiettronh us at the last moment According to advertisement* fti ritfSf^pte are unable to find the slightest Justification fhr 

pnatltlomrs im doing the wime the Chicago paper*, Hhj^ia doing business at the o|d * < ftBJCKtegoricaKoplnlon on the point, Which We befleW 

thing In nubNtuntlHlK the same wn> HtnnAar’phone for an appointment jgt the end of Stir covud he settled only by patching tTjpfihtine tnpterlgHa- 

The question of personate fraud thm2fncb irfsertlon Is found a worn of warning to the Ing medium (we assume fbf tlaspUrposeg q{ argument 

enters so sllghtlj tint t ronclusiuHH frithful 'Pay no nttmtlon to false storie# of Jealous that there Is 9u cfc* and trytnglt qUt. 

drawn from experiments ullh one dlsdplo of Abrams people or publications Mrs, Tom son s seomes in New We were qultiffiyart of the objections, from 
may fairly b< charged or credited against another Hut York were great triumphs. Proofs on tile in our free side and from the other to thftjferocedure which w* 

4n the p*\rhk field, each medium Is an Indeiiendent reudlng room" adopted In our four sittings wiuf Pecoraro we 

problt in \Milh a single swressful demonstration would Ho that’s what’s the matter with us—were jealous! had complete fr«?dom of action, we should have adopted 
be Hullkient (o show that (he objective phenomena of Perhaps, some day we shall seek a cure Ln Mrs, Tom- many of the devices whith are suggested by our coma* 

psyi lilsm otuir, one would neM a large number of ex sons free reading room pondents and many which they do not appear to have 

[KrlnuntH wlih a largi mmilsr of fraudulent ojieratorN < nndng down to tiie Pecoraro case, we must present thought of We should have tried the efffett of sub- 
cuw ring a uldq rnngi of pluimmeua and including no an allhl for Dr Vecchlo We slatro that If Nino won stltutlng fine sewing thread for tbejtapes and wires, 

doubtful cams whpttur hefoie ont would i>e justified our m^ney, Dr \ooUiio expected to l>e the beneficiary We should have tried the effect of the medium 

ln drawing a negative lomliiHiou This was based upon Dr 1 editin'# remurks to a New in his place with sticking plaster, etc We should have 

Nevtrtluhss, It is posslhlt to nview ln some sense Jork Times reporter mnde In our otfict and in the tried the effect of a wire and of a tmtflle #cr*6» be* 

what our psythlt Inwall gators have accompllsht il ln presents of membt rs of our stuff Dr \ lhx bio reminds tween him and the apparatus* W* should have tried 

flftiM .11 months, and to muk< from tinlr *\|>eritmpH a us that this interview was given ln Ninos presence, the affect of handi ufftag him to his chair We stttwld 

f< w remarks of gent rul upplb ubilltv But first we must and was punctuated bv conversation In Italian between have tried the effect of putting him Inside a muslin 

UNjkim of a few loose ends from our Input cases himself and the medlqjp He grants that h* turned to bug and Mtneuring the apparatus with black cold-cream 

Our brief uguinat Mrs Y tin Hovurwrltlnj, lady, as the reporter und said ‘T have won the money, and (made so by addition of lamp-black— 1 ‘rendering it a 

glv«n in oqr December Issue was con\lining enough to I Jfnnt it * but he states that, he was translating what fearful Ad wondtrful mess) , the expectation would 

most ruidors, but of tours* then wen those preimrcd Nino had just said to him Dr Viechlo feels that tlie then be that if the phenomena are genuine the Smear# 

to mm ml or reject It One of these was would be mainly *n the medium iwftde 

the bag whereas irthey were done by nor* 
mal use of his hands through the fabric 
of the bag, these #mg&Hg?w>uld be entirely 
on the outsiricurf flpflSEg And we should 
huve tried a iS of otheTthlng# which We 
do not consldfr Jt expedient to put down 
in black and yvhlte at this stage of the 


One alwavs cotag* to the place where one 
must chq^ee berwqm the abandonment of 
the comb (Ions ^yhlch one you Id desire, and 
ftlumdonme-nt the entire in\estlgatlon 
With Mno wf cmne to this point early 
and often, whenever any proposal was 
advanced to vary 
those to which the 

In his routine sittings 4 wlth his friends. 
If we had felt impossible to proceed 
without the desired conditions, we should 
not, of course have waived them But 
I he saovtQpe of these concRtl^ps involved 
merely our own inconvenience and a cer* 

or* In good fullti As 11 remilt of till this v w r t4l,n ft bio\mt c# pretislonof procedrfre, all 

su Ai thur now Ktut*s in the columns of l Uiht that statement as publlshcMl reflectH strloush uimn him and hecessurv Information to determine the character of the 

his doubts are resolved and that \v< are <ntlr*lv Justl though we ure inclined to think that at its worst It* manifestation# could be obtained In theVay we ob- 

thd in our com luslons and to us lu wribs In part would merely lndhate that Nino Is » sort of ihshv M talned It Hr r 

I am foried to ttu conclusion that your judgment the dcators we are very glad to present this imx|Bl- Ffirther sitting#, however, rt£6rding wjklch we ex- 
hus Usm *s>rrect I am hound to ml us counsel for the ml Ion pressed a provlalonul vvllUngness, atf nrttfjnf\|lng else, 

d*f<nc( hn far us 1 honcsih run hut I am equully At other |x>Ints In our story, we criticIwd Dr Vec- There will obviously be no jfrof&ftt all In sitting some 
bound to admit It when I find that the case Is Inde- chin’s conduct where we felt that such criticism was in more with the same old silty hrvangement of Nino’* 

feasible I mu now grateful to ’vnur Oommlttw* for order Dr Vecchlo Insists that he Is a scientist and an arms and hands. Dr Vecchlo falls to see this, falls to 

having cNpoMii a wrong one T Imp* u rigid one may ImesttgHtor, Interested only In the truth One present at understand the necessities %f ^dentlfk: Investigation, 

«‘v>me \mu \\n\ the seances and not having heard this would certainly falls to realize that In the end the investigators must 

sir Arthur lam bexn accused of blind credulltv His take him for a vorv arrive protngonist of the medium have their way or abandon the matter He talks and 

own diiiim tc ri/iiilon of Ids altitude us that of volun Hut we are prepared to believe, mid ln fact we have at writes only of the conditions under which he will 

teci coiiriM 1 fnr tin definec will \w sutllchnt refv^tlon all tl(M| Mlewd that this Inc-onslntency between "allow" ns farther sitting#. So we have very definitely 

of this and compute Justification for his Hlowness to speech nndyict Ion Is mi intentional on the doctor’s part told him that there won't he further sittings with Nino, 

arevpt Hi* In pot Ii**m1h of fraud In any then case and He feels that our unfavorable coin men Ih upon his be- that this Chapter is closed, ^ 

his en^ermsH to h*^ thut cvcrv jwisslbk ground of havlor might t>e taken by our renders ns nn attack up* If one examines our experience of the past fifteen 

doubt w thoroughly tbrtshefl »ur ITU statement in on hU good faith so we hasten to repudiate any such month# In search of a generalisation, cme must be struck 

this case ought to dNiMtse of all excuse for failure intent V\e lmd no idea whatever of charging him y\th bv the lack of quality In the mediums who have cmne 

pro(M rlv t« appraise our evidence ngalnst Mrs Y amthlng more serious than extremely poor Judgment forward "Mr X" was unknown outride the section 

Be spread (lose facts upon tfi* record with no de* On the Pecoraro tnse we have had more cmumeuA of Petmsyjvanla in which he was operating. 4, Mf* T** 

sire to Imrans Mrs Y hrft rimplv Ihs ause she drives from our readers than on nny other and this comment is fairly well known in spiritist circle* te the Vffldle 

us to It On flu npptartmft (, f s l r Aithurs long eri- is alnwwt ovenh hnlanc-ed Half of those who wrl# West, if only because of her conviction «nd expulritm 

tiqui. cd our findings and UHinj, this uk her sole text the blume us for not tvlng Nino up tighter and the other a# a fraud *ome yedr# ago, but her name meant HOtb- 

Indv ‘(ImUtngul us to grunt a review of her nine be- half blame us equallv for having tied him so tightly !ng to the gmeral public Neither did Nlfto Pecoraro**? 

fore a Committee whlrh should chosen in half hv Presumably this would Indicate that the way we did oftd from the flplrttuallat viewpoint hi* work la very 
hersrif and should sli in her home city she has used it was approximately right, but even #o, a few word# crude. Mr*. Teuton has tome place In th*public mind, 

tals clmlltmge us a an uns of gifting her n«m*imd ours of explanation here ar# In order but not one ofjpflch ihatla Ukely fcd boaat 

In ttu pujs rs and nlu promlw « In the ivent that we Those who writ* letter# to os on this subject are Compare tHfefll name# with tbote of Wllllmu Hope 
de* line or Ignore It to go still further In this dlmtion blessed with n fund of positive information which the and Evnn Powell, of Prtu SUbCft and tb« BchltetdeT 

We regard Mr Arthur’s iKMpt»ince of our original ver* researcher muy well enw The one group state cate- brother#, Of Hrto and Fr&nek KJu#k) f of Ada Boklonct 

diet ns « complete answir to this ‘ oh alien gt and take gorlcallv that the nmterintlring medium must have tmd Mr# Wrtedt and the^jOttaona, Plainly the **jpa- 

this mean# of making plnln the futts in the case If q decent degree of freedom within his bond#, or the diuma" who have come before ua are ffcr frtfl^tbe 

Mrs Y want* redress, we fear that she will have to materialising frftres are absolutely Inhibited, The other 4 ^ (CtmHnwsA oa oaoe tPi\ 


*the conditions from 
ffipdlnm is accustomed 


game. 

One never hrfa absolute freedom of ac¬ 
tion in dealing pith a medium, however. 


Sir Art Inn Honan Dmle Th< obvious Im 
of spiting down on th* jirlut**l 
pau evert last <1**1 u11 left Sir Arthur with 
out cirtuln fuels which tumtd out to 1 h 
of eswntlal iMuilng uiwm tin* tpiestlons 
whhh ur*mo ln Ills mind lb no* lit found 
our report in Home roH]*stH Inmmph ti in 
others u hit self cont i adl< toi v ind h* Mr 
that our prortdurr and primps u]vu> tmr 
i t omltiHlon^ hu<l in hoiuo (Siints vlolutod 
(•oinimm m use 

One mIwuvh exi»erts Sir Arthur to make 
Ids opinions ojKnlv known and this ho 
did with lengthv * rUiqm h in tht Nfir 
1 ork Itnns nmi In /1 f/fit Hu Dm don splr 
lluiilNlh wiHklv as will as hv dlmt isvr 
res|»oiid( lire Jit ]d\Ing to I lit piintultom 
m*nts In pilnt and to tin dlmt lettei in 
kind w* wore ahk to Niippletmnt Sir 
\iihurs kimwkdM of flu nisi and hv 
IdiuHeP unimtlud data of Uarlng FI 
nnllv tin imdtum was so 111 advised hh to 
write hi him making statements whhh 
tmixt mstssurliv h* falsi if \\t omsehis 


-Sk« 

XT HAS been a matter or severe disappointment to im 
that, to date, our psychic investigation has attracted 
only mediums who have turned out to be of small 
genuineness or none at all. In order that there may be 
no material obstacle in the way of participation by any 
medium of high caiiber, we now make this offer. To 
any such medium we will pec ure passage to New York, 
maintenance here for the necessary period, and passage 
home; and in the event tjhat the medium accepting this 
offer fails to win our $2500 award, the money thus dis¬ 
bursed need not be repaid. The offer applies to the 
mediums Hope, Powell, Kluski, Erto, Willy and Rudi 
Schneider, “Stella Frau Silbert, Mrs. Deane, Miss 
Besinnet, Mrs. Wriedt, ahd Jonson; as well as to any 
unnamed medium who proves worthy of consideration. 
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A Tjlwt o H i of RecorADlmoiioioM ■« «irum«ov 

- f Jlr Z ilMttnC-n-poaar^ 1^73 

IITIUT parporti'-Jft bfl*' «fe largest * and most * The rede 
V Vjg^iTut rertecOT* tehidcop^ln Europe has flEg uifllng 
(e&dg§$ta4& contracted by the Zeiss fiun of Jemi tier ^manio the 

nt* Wft1a»A installed at one of the principal Oernthu ranged ald< 

ota'jf’VAtofto, that of P*»u BttM*berfr near Berlin ing th£ tel 

I Ilia I* surrounded b* a lmge^iufcolu thirteen meters in nil dlrectlo 1 

intenul dJlipeter, lotnting round Its axis and < ompriw- 
Ing a s|ptthree meters wide Apart from the principal 
mirror tf90 millimeters In diameter, tin re ur* two npnh ope 
auxiliary mirrors used alternately, according us the I whose \ 

teleaco^e Is employed either on the Newton or on tl^c b> engines 

Ouwegraitt system, the. focal distance being 8 4 meters lorumnco c 

m the former case and 24 meters In the latter Pro markable n 

vlnlqjft is rn^de %r*jmuftl and photographic obsery attorn under Ideal 
as *£ s»r £pectrot**(ple Kaork w hen inout 

ThlftmU^}lar> mirror use* w4th4fr« Newton system \ui\lng co] 
Is t® the front end rnul Into timhxtH of the tube <n HO tha 

b> uMwll of two start"^Iiuls In Its Interior This Is a in eflklenr 

plWW^nqSrrpr of elliptical outline <400 x infill most uone 

maters), the fitting and attachment of which with n tluon and 

sptvetfC&I balancing weight Is visible In the second pic- The sliro 
tore below to its 1 ngli 

When arranged on the Newton system for photo with the w 
graphic work, thtadapter is fitted with cnma-sllde and to the out( 
two BpeclroflC f^ i Ny ^thua allowing the daily motion of fore-und h f i 
the Instrument to be ihocked most accurate U This propeller P 
front dihl of the tube can lie Imparted unv rotation ( f the him 

tmind its axis bv nutans of a hand wheel visible at the fiu ts theie 


s^rumafL There Is also a mechuhCtaWk fine adjustment 
indepe»d?ht of til# other and simply Actuated b\ means 
of a hand wheel £ * 

♦ j^he reflecting UIihioim U fitted xjftjfe u double svstem 
wBrfuldlng and ha laming u\e8 The lmlnnclng axes 
^mititle the movable parts <f the telescope to he ar 
ranged aide ways tn the stitimnrv column thus nllow 
lftg th£ telew o|k tube luitut freenews of motion In 
all directions 

Shrouding the Propeller 

T HE open tvpL if stuw jiopeller 1 h an Instrument 
whose principles of d Mgn have long l>een known 
b> engine*™ lodav li Is p sslble to pntllit the j>er 
lornmneo of a correctlv d dgntjd open M_rtw with rt 
markable runimuv, pmvidd ite perfoimantt Is nmdi 
antjpr Ideal or Lahqrikton t mlitionjk Rmh a progtilcr 
when mounted on a slilj ml sent to sta metis wiili 
\ai\lng conditions of \\i rl toUHlontly vqrvlng draff 
»b mo that It usually txs a **s necesaan at Bonn loss 
in eflklenrj to use a t v jh if propeller width Is the 
miwt economical compromise Itetween the dUtales of 
tluorv and of practice 

Ihe Nhromled pri ]m Iki h is been design* tl according 
to Its I ngllsh manufattui 11 tu make Its own < mditlons 
with Ihe water ihe shr ml consists of a bund fixed 
to the outer end nt llu blades, and this hand lum a 
fore-und h ft tHisr so that tlu stream produced bv the 
propeller Is confined In addition the working pitch 
<f the blades Inti easts Owing to thesi two 

fnt ts theie Is h m gului at t It i it Ion in the stream act eel 



The shrouded propeller, which thrown all the water 
directly astern, without any divergence or centrifugal 
action 

It st b\ Its surface fib ti m \notJui < hjeeilon fre¬ 
quently raised 1 m that the sliioud should Ih fixed with 
the pnpclhr rotating within it But such an arrange¬ 
ment would Im_ unsound hvdruillcnllv in im unt of 
txccsshc t ttdv b ms* m In piaetbe It has Ixxn femnd 









<• 



S" - 


Left The doubt* »y«t£m *bf BWidlng and Unliinrmp *xe* ( enter Thr auxiliary mirror at the fnnt vhtn the tHeatoix. Ih u«hI with Uil Newtintan nrranwmonl Kwhi The »tt up Tor I h >tour»i>Hlc 

work showing the adapter with it* mma-nllda and tw *p4 rt -oBtopc* 

Three views of Germany’s newest and largest telescope, un all around astronomical tool of unusually wide range 

a V 


underside of tli^ tAfimotie Atiun enabling tlu adapter 
urrangement and the weaieher of 100 millimeters open f 
Ing nit aided above to lie roadllv attained bv the nl> 
server Flect^cal button swltcheH visible to the left 
of the udnptvyr controhj^u* fine adjustment of the In 



Waodta SdU in tk« Oregon Inabtr umpn 


ti|Km A typicul oi*n pioiielhr with u shroud fitted lo 
It would nor constitute a satiHfactory pnipeller It 
would l>e Hti laige that It wt aid overload Ihe engine 
ihe Him aided pi< taller usuallv liclng made 10 to V> r^ r 
cent smaller in Hh determining propoitlons thun an 
often screw fttr tlu sunn installation Again suth a 
propelkr would Ioho nmtli tf its efflUentw It Is stated 
that llu shroud of the new pi< i>eller takes the place of 
tlu* surfuiv of teuilng and biles whUb In the usual 
»*<_rc\v Hurretunds the stieim of watir dlrestlv ae ted 
u|n>n 

The fllstlngulsblng feutun f this shroudeM sne_w Is 
tlmt it euuscs all the watu mted u|M»n te) l»e thrust 
ustern Instead of in u dlui^ent direction <li« luttor 
effect being elue to ti eentrlfugil fow*e Tills jrffwluees 
the subject of ullp nml It is statwl that it pre>|Kller 
whose ndvanev through a solid nut would Is* about one 
and a quniter tlmea that of tin actual forward aelvunee 
of the ship is gtnerdlv sja* eking more cttUient thin 
one With less * slip In this ^nne the shrouded pro- 
pwUer 1 b loss wasteful In attaining the requisite value 
oflfilp than are open strews 
Another advantage of the shrouded projtelUr is ivl 
dent when working under v»n shallow conditions feu 
it la very much le*s llkeh t< break water than tin 
open ser#w It alsf> d«veliqs the merits of the broad 
tipped blade wltheiut Ineuirlng vibration It obvlntes 
‘squatting ttt the stem and leaves n relntlveh smooth 
propeller wake the lattu Ulng ft verv vnlunblc ut 
tribute In the caae of vesm Is operating In canals an 1 
other waterways of restricted urea 
The commonest object U n to the shrouded propeller 
l« that the shroud occasions increased frhtlon dm to 
its dg»g However it Ih claimed that* considembly 
more useful effect is produced by the shroud than Is 


dial if an\ si lid obj«s ts tt mu ts m t >o I irg< lo 
dm u|m tlu* <qttn(ng tln\ an lbrown off In short 
In muting tlust billions the pns f < f tlu pioj>eller 
Is In the piopulsun i»nd tlu sbion led pro|nlUr Is 
staled lc have imluml lowing ltsnits Jl\c jier cent 
Itetter limn them ntlalmd with tlu best oihu prop*.Illr 
avallahli 

Wooden Rails Where Wood is Plentiful 

F lltlMI It (ontlimaibn of llu rumor that Ihoit n 
notlilng mw andii the sun umies ti» us ( ul of tlie 
w oo Is if On g n A Iuim liinihi ring unit ni in the 
interior of this Slut* nqulilng shut lint 1 tgglng rail 
raids ri a Uinporirv miiiiu <n i rulhir Ills ral stub 
laid ililw down using wis den i dlv 1 or this purpone 
big ftlonk* six In< lies sqam win imploMit and the 
<urs wen (sjulpiwd with * lid lulcbtr tired wh*x*ls ihe 
fiungc cff»Hi tnlng obtalmd bv a separate inner wheel, 
of lurgi r dlaim lei and flat surfau bolted to the wheel 
that In a™ iq>itn tin tip of tlu rail We git tlu im¬ 
press 1 >n from thi pltiuu In th* first rolunm that theae 
inmr membois din r run b the uxb at all nvu lapping 
tlu main wheels uunh bv a -mflhluil nut gin to tarry 
llu In Its bat if this wc art n t <i 1 1 iln f>ur Intro 
dtulory nniirk ar)^ from the fact tlmt tlu \uv first 
i illri ads Imck In*the davs when Stepbensi>n ami hH 
cinttnqMuarles were mopkcvlng with the Minin engine 
iamb as OWs and Ilavnes nnd of bus wmc monkevlng 
with tlu gas engine In the emlv nlnelbs wde luld 
with wiodm rails- ind tlu v wn»nt inv vi\(mli 
square rnllK cither In fact the wooden rail goes right 
lm<k to the du\« when tin present fumflnn of tl»e 
liK*omotlve whk dim hargul bv the bumble mule Its uwe 
In the Oregon woods Is therefore a reversion of much 
Interest 
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Bow view of “ZR 3,” now near completion, which will fly Stern of the ship, showing strong construction of the fins. “ZR 3” Is to be used purely for paa- 
from Cm rmany to America this spring senger and light freight service 


Largest and Fastest of the Zeppelins 

New German-Built Airship for the Navy, Soon to Set Sail for the United States 


IIIMlti N now upprnat hlug eoiuphllon at 

T the \unkM i»f the /t»p|>Hin ( mnpanv nt 
V riedrh huh a fen an airship, known for 
thi prestnl an ’L Z 120 which Ih to be* 
Come the propel 1y oT tlu United States as 

—- I p Urt 0 f tin n paratlon payments The 

ship hus been built to the limit of sl/e Imijosed by the 
Allies, that Is to wi>, It 1 m not to ixocul In size tho 
lurgest of tho Zepitcllns built during the wht Although 
the lines of the ship ure similar to thorn of the lutest 
wartime Zop|iellDH It contains some modifications sug¬ 
gested by the iqieratlon of two passenger ships the 
Bodensee’ und Nordutern which were built and 


truli heaiirirut object The most striking novelty at 
leftHt to tlu Americans who have men the military Htr 
ships “It \4 nnd ' Shenandoah, Is the large pOftHcnger 
and navlgHtor car whhh Is attached to the underside 
of the hull some 90 feet from the extreme point of the 
bow 

Unlike the cars of the two airships above mentioned 
width are supported some distance from the hull by 
struts and wire cables, the framing of this car Is 
riveted or pinned directly to the framing of the ship 
nnd therefore niu> lie considered as forming an inte¬ 
gral part of the main structure We present nn en 
Inrgid plan and a longitudinal seilion of this cor, 


Hunt on tlu right Is the rndlo room, which is entered 
h> a door ronnorilng with Hu* na\igHtlng room Astern 
on either side of the passageway are the seating ar 
rangementfl for passengers, which ure generally similar 
to those found In a Pullman car The seats are so 
arranged that they tan be made up to provide upper 
and lower berths nnd there are curtains which can bo 
drawn to provide the neeessnry privacy for each com 
part men t Abaft this seilion and shut off from it by 
a doorway are several toilet rooms, while on the oppo- 
site side of the passage Is a buffet, kitchen, etc The 
<*«r Is lieattd bv means of a propeller-driven dynamo 
carried on a hinged strut, which Is lowered when the 


operated in German v after the Armistioi 
lurgest airship in existence It has a ca¬ 
pacity of 2 472 IKK) cuhh feet of gas tlu 
length over ull is 05fl feet nnd the dlam 
eter amidships Is 90 feet One of Lhe con 
dltions lrn|K>sed bv the Allies wlitn this 
ship was turned over, was that she should 
not be used for war purposes Hence she 
will be delivered to our Navy Department 
with the understanding that she will be- 
used only for 1 be di v dopment of com 
merclal n\ lotion und in evja rlnit nta 1 
work to promote the gem ml advancement 


It Is the which Is about 75 feet In length bv 17 feet In width heating of tlte car Is necessary, and can be drawn up 

against the body of the car and out of the 
wav of the alratream when heat la Hot 
required 

'lhe motive power of the new ship Is 
the largest ever Installed in an airship, 
und It consists of five 12 cylinder, May 
bach engines specialty designed for air¬ 
ship service Each engine is carried In 
A comparison of the outlines of the "Shenandoah” (dotted lines) and "ZR-3” own enclosed and streamlined car 

(full lines) “Shenandoah” measures 78*/ 4 feet by 680 feet "ZR-3” is 90 feet 1 ° ur of them are mounted on opposite 

by 656 feet p,(leH of the keel und the fifth Is carried 

aft Immediately below the keel Each 



of ulrshlp corthtnutlon and navigation 
To enabk our readers to JudM for thinrnclves the 
difference In the slw and form of the two ships we 
present a drawing In which the profile of one ship Is 
pluccd over that of Hit other, Shenandoah luMng 
shown in dotted lints and the new ship In full lines 
It will be nothed that tlu new ship Ih of blunter form, 


ut Its hugest dtaimter It D stronglj constructed of 
built up aluminum girders similar to those used In tlie 
main bull nnd thtsf girders nrc rigidly attached to the 
nmln and Hecondnrv frames of the ship Forward In 0 
tlu bow of the enr Is the Captain s cabin or navigating 
room, whose Interior resembles somewlmt that of the 
< annul tar of tlu “Shenandoah, as whnwn In our 


motor develops 400 brake horsepower at 1400 revolu¬ 
tions per minute, giving a total 2000 horsepower 
for the ship The engine* can be reversed, and the 
reversing and starting gears ore both oj)erated by coin 
pressed air The Majbuch motor achieved a great rep¬ 
utation during the war and the experience thus gained 
has Iieen lneorporated In the present motors, which 


and Is moit rompletelv smumllned that Is to sa> there Fcbiumy hsiu Forward Is tlu steering wheel with the differ from the war motors chiefly in their ruggednees 
Is no section of tlu hull wlurt the hull is not curved, compass in front The elevator control Is to the left, and strength All motors are directly connected to th© 


ihe streamline form mnnlng unbroken from stem to nnd on the opposite side Is a charitable Pnsslng propeller The notable difference from the war type Is 
stem Hhe Is 24 ft it shorter than the “Shonnndnnlithrough a door In the after bulkhead of this compart that, here we buve twelve cylinders arranged in 
hut is larger In dlnmeiu bv 11% fwt The fins and meut, one enters a central passageway which leads V form Each cylinder has one Inlet valve, two exhaust 


urlltal nnd horizontal ruddi r© art ptnml 
further forward, nnd their construction Is 
noticeably more rigid 
The framework of thi new ship Is slml 
la i to that of the “Slunandoah’ us de- 
Ntrlbed and Illustrated In our Fehruarv 
IsMue, and the material of construction Is 
an aluminum nllov somewlmt similar to 
tlu duralumin of whh It tlu “Miennmloah L 
Ik built The polvgonnl frames have 24 
sIcIch nnd the wholi Hkeleton ionslsts of 
alurnatt main fraim* with Intermediate 
stilmrdlnati frames The mnln frames 
are bru<od with wire cables am^lhev ari 
tied together with tlu usual longftmJlnnl 
girder© The outside covering of the hull 
consists of a cotton fabrk whowe thick 
m*HB varies according to the stresses nt 
the particular part of the hull where It Is 
employed, and It Is “proofed with several 
coatings so us to give It a ©month surface 
Tlie paint used contains a certnln amount 
of aluminum ponder which serves to give 
the hull the dull glistening effect that 
renders an airship when aloft mull a 


rtlnflvtlv through (he full length of the «ar Tfie first compart valves and two ©park plugs There are four Maybach 



Plan and section of the car containing the pilot house and the^passengef 

accommodation 


carburetors carried between th© two rows 
of cv Under© Boch magnetos ar© used, and 
the ignition works in either direction of 
rotation The engines are started by com¬ 
pressed air, and It Is claimed that a 
large starting movement Is secured on & 
very small consumption of air 

The fuel tanks are divided into working 
and storage tanks, the former feeding by 
gravity The storage tanks can cajqry a 
total of 17 tons of fuel* For the Journey 
from .Germany across the Atlantic to 
America, 30 additional tonka are being 
l>rovided. 

The accommodation* for the offloers and 
tqpn include a cabin for the Commander, 
two sleepfiHt cabin© for tbe officers an 
officers’ saloon with dining accommoda¬ 
tions, six sleeping cabins ^for the crew, 
two saloons for the crew, and two aets 
of lavatories^ The whole of this accom¬ 
modation Is provided within thr hull 
along the sides of the Central corridor 
which runs the full length of tbe ship 
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AU of the cooking, both for punsenger* 
and crew, It done electrically, and U 
should be added that In addition to ihe 
accommodations for officers and crew con 
tatned within the ahlp provision tu also 
made tor baggage, malls and cargo In JO 
compartments arrongod along the lenglh 
of the central corridor with the barom 
eter at 700 nun the air and gas tempera 
ture at 0 degrees Centigrade the air at n 
humidity of 60 degrees, and the \esacl 
charged with two and one-half million 
cubic feet of hydrogen having a specific 
gravity relative to air of 0 1 the weight 
and carrying capacity of the new air 
ship, as given bv the builders will be as 
follows 

lifting effort, 80 0 tons gums weight 
455,toim, useful lift, 44 1 tons speed at 
full power, 7*5 8 miles per hoar normal 
speed, p t engines 67 miles per hour speed 

4 engines, 62 miles per hour sjshmI, 6 en 
glnea, 'VV mlleH per hour radius of uctlon 

5 engines full jiowtr for 46 hours 7480 
mile* radius of action at (ruining sfteed 
for 7# hours, 7121 miles 

The Food of (’orals 

A Of OHDINO (o I>r T W \ u ugh iin <if 
iNr 0 S Umiloglnt) Survcv, the 
builders of (oral reefs mid Islands are en 
tlrely meat eating animals In (\|»eri Thin view 
tnents cotnlucbMl hv him In the Torlugus 
In the (Julf of Mexico coral* |*rNisbntlv 
rvfuwcl a vegetable diet but even water liens wire not 
swift enough to dodge the tentuelCR of them carnivorous 
creatures 

Tiio living coral l« a brum bed eolonv ol Individuals 
all connected togellnr and having thilr soft- ladles en 
cased In utrong ceils >mli Individual Is little more 
fhun a stomach, with a mouth surrounded |»\ tentacles 
and sheltered In a little tup of the Ihnv skeleton within 
which the whole eolonv Is emlosod 
I>r \uuglmn deserllHs how whin a litrU Ikh f Jules 
or a small bit of meat, unimllv crab lUsli or lish was 
offered the tentacles nt Die outer edge of tin eolonv 
would Is gin to ttpiKMir Then tin stimulus was Hans 
mitted to other members of the colony until lh< surface 
of the HjieUmen Intel oj>enwl out like n beautiful (lower 
Tills vendition seem* to Incite He that the coral enhmv 
is hungry and reudy to capture food 
OoralH have special mechanisms for catching food 
Including tentucles containing stinging cs Us and cilia, 
or lmlr like extensions of the outer Inver of iln soft 
tissue which In remmnse to certain stimuli l>eat toward 
(he mouth aliening and In response to others boatnwav 
from It The outer surface also secretes minus Jn 
which imrtlelefl of food nmv be <mlK*dded and this 
mucus Is moved hv the beat of the cilia either toward 
or nuny from the mouth 

Muny different kinds of food were offered the corals 
but they took only animal food, A pUre of diatom meat 
was idaeed on one side of the oral disk Is tween the 
tentne lea and ihe mouth, nnd a piece of crab meal on 
the other Invariably the crab meat was seized and 
swallowed while the diatoms Induced no reaction ex 
cept ultimate h to lie removes! from tin siirfatf ISei 



of a midship section shows the framing, the system of ' 
one of the gas bags inflated with hydrogen 

Kind of pun lv v»ge table bod was taken bv unv one 
<>f the 1 numerous spec h s Investigate. d 

Winn hunger is uiilnh satisfied the te niuv lm ie- 
lrm( and tin t lltarv motion reverses and pal tides of 
food ire moved avvav toward the outside edge of the 
e edonv 

Vt the late of u pw it d growth observed In llu reefs 
eff the West Indies n would take from i\\\l to 7620 
vears for (la formation of a reef 110 fen f thick in one 
of llu “Imh Its examined while anolhn could build the 
s Hue llih kne ss iff ie e f in iSOOwnr* while seam of the 
Polth forms grow still moie rapldlv and might aeeom 
pllali as niUe h In 1000 ve ms 

Filter-Passers Living Beings Smaller Than 
Bacteria 

I T seemed tei the piemen rs who first sighted the hue 
te rl i—-thoxi minute fungi distant cousins of ihe 
breukfist mushroom— that thev Imd attained their 
Mad and that 1 if* could n<*t live In narrower <onlines 
\*t todav we hear of living ereutmes far snmller than 
most haeierla hut of w*n greater Impoituiirc in (he 
luvoc they work 0 j tlie human rue e To this group of 
living meUMds has l**n given the name of b liter 
pnsMis and although thev have balfied reseurth from 
1 he time of Pasteur to llu present, H Would seem that 
now ii t least wt are in ginning ro understand more 
almut them 

Among the disease's IxlhveU to la enuscsl by them 
nn Ibst and most Impoitant in Its unlvirsalltv In 
(lutn/n hut small jn»\ hvdropholdu scarlet fever and 
measles arc ulso atti Undid (o t lx same group of nrg m 
Isms as arc foot and mouth disease in the nnlnml 


world and dlstemi>er In dogs Even the 
plunt world suffer* from them for mosaic 
disease in tohucco plants is due to them 
All these disc‘awes urc verv infc< tlou»—-In 
finitely more net, for example, thun the 
huetc rial disc use Uphold fever which can 
oulv he eoutrmteel b\ ‘tiling Infected ma 
terlal or Injecting baeteiJa 

The size of a filter jmsser 1 h emphasized 
bv the piopcrrv from which It 1ms derived 
Us name*—the jmwer of passing through 
a filter Tin filter* used b\ the cureful 
housewife to purifv her water supply, nnd 
by the bacteriologist lo rid the fluids with 
which la woiks of Imctcila are of two 
kinds I he Iterkefeld filler Is made by 
c canpresslng an c arlh » hit h consist# of 
tlu fllntv skeluon of a microscopic plant 
known as a diatom- an earth wideh 
Is also uscsl as a tooth powder It hits 
Iteen estimate<1 that particles as large as 
a five thnuNjiiidih pari of i mllllmeter can 
puss through lids title i In some Instance* 

I la second kind of filter the Chmulier 
land Is made of unglaml i>or< e lain and 
ha-, muc Ii small* r jM*r(M Anv particle 
width pusses! through It must la smaller 
than a Ivunlv thousandth part of a mill! 
me te r 

J veiv filter passe r can p ihs through n 
Heikefeld filter some cun negotiate a 
wiring and < humherhmd and om his lasn described 
—tin organism responsible for mosaic 
ej|se*ast In fobuteo plants which Is even 
said to In able to difiiiM through gelatine 

Flltc r pasHt rs however ur* not too small to be seen 
The trouble Is that when a tlulel such as a nasal weere 
tlon from i dog with dlstuni* r Ik looked at hv these 
sjscial means so much is visible that )! Js not possible 
to distinguish llu fllterpnsstr from ollar unimportant 
pai He U w 

I veil a buebrhun Is not ens> to Identlfv If examined 
In a sluti of nature It must first l>e stained with 
aniline elves and the aniline d\es themselves consist 
of relatlVelv huge puiltehs St lining filtc r passers lm* 

1 bereftut not pinvul helpful—the particle** of d\e nnd 
the organlHins themselves are loo nearly of the same 
sj/e 

On the other hand In dlxluh|tcr Inflmnzn and 
rabies, to mention ohlv a few dlsutse* tlit objects scon 
do not resemble bacteria Thev are tln\ spooks—that 
Is all (bar can U sulci of them 

ITow then do we know that thiwc little objects arc 
alive 1 And If alive how can we lie sure that the\ 
c nisi t he ellsc ast * 

life I* nlwavs difficult of definillon Tiu answer Is 
that om vfrv slgnlficunl prninrtv of living matter I* 
Its power uf reproduction nnd that on tin establish 
nant of that feature In filter passers the whole theory 
of their nature re sts 

If vu can grow Ha filler passe j take a Uhv morsel 
of tlie growth ami glow II again ami iguln on suitable, 
soil, we piove lint It Is reproducing Itself am) Is alive 
A olplno an Italian se lenllst has grown tin filter pnnser 
which causes ocew fx*v Nog la III a Tapamsc Imcterfolo 
gist was the first to grow a filt* r passer in Iftld—the 
organism ol Infantile purtiUsI* 



‘ Takv 



jntii/; r r" ■ ■ 


The strip can carry 17 tone of fuel Here we eee a dozen of the tanka Buepended 
within the keel itmeture. Thirty extr* tanks are provided for the ocean trip 


VLjrornu 


■ iu&g 


One of the five engine cars. Each carries a 12-cylinder, Maybach engine of 
400 horsepower Maximum speed, 75 miles per hour 
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Our Abrams Investigation—VII 

Queer Adventures and Queer People Met in Our Quest of the E. R. A. Truth 

By Austin C Lescarboura 

Secretary of the Scientific American Abram* Investigation Committee 



ISUAldZh If vou will a dark'mil room 
ii U>} naked from the waist up si undim. 
In the cenUr of the room on a pair of 
iiieialUr plutcs, nnd wturln^ about Ids 
liuul a rntlur linpressivi Hirap which 
lurries an eltxArodt u collection of crude 
clettrlcul apparatus on n mnrln tnhli with a maze of 
wlren a pate diagnosthIan sitting In front of the 
hoy and stroking llit luturH lain ahdonun with a 
khtHN rod A sum!! ]>Um_c of blnttlnj, papt i containing 
a tln\ blot of IiIimmI Iiuh lux n plat i d in a receptm le 
known an the dvnmni/t r and a horseshoe magnet has 
been brandish'd ow i I la mm hum pai Is of tin apparatus 
and over the luadMar of the width Die swit'huf on 
the apparatus have heen sit to a 11 rtiiln jtolnt, us 
acHuiaidv as their lllnis\ constnicllon jurinits 

l , n k sentlv the rod soiiih to Ntkk or j,ro\v htuv> 'Tver 
utii |MirlIon of Hu \ mi (It s ahdonun Tin dlu^nonth lun 
flames at the silting of (la sultrii'**, and calls out 
to the assistant standing will) pad and pint II J>lmln 
I shed resistame is ohms The irude 
switches art mljuslt d ataln Mon Hlrok 
ln^ of tla alMlomtn \ H r » r j plus t> 
width 1 1 niislaiid Into \oiir lunMnige and 
mllH, naans tla Ho-rullid Ulnutor} rnt« 
of 5 r > repnwntiiik mqulnd s>plilllH tt 
ohms A m w sitting of tla swltthes 
More stroking V It 41 I ohms whldi 
translated naans vlhrator\ rati M or 
talieri mIohIh t ohms And no It goe* Ix'st 
we make unj irdslakt about It, Id us lie 
reminded ihut tlum diagnoses iippl} not 
lo the >oung mun who submits to the 
(arevseis of tla glass rod, but lo the \h r 
hon from whom the blood In the d}na 
mlistr was tak<n 

\\ ert It not for sm Ii high sounding l« ram 
us aI hralotv rati and ohms we might 
tnkt lids inllrt mi m to repawnt the mu- 
dle\ul ahhemlst at work Or again It 
might m* will as u iltual ui soim simtg* 
trltie luttiubd to dil\e awa\ evil spirits 
C*>itnlnlv It does not lit In with tla' prtmnt ako—the 
age of the electrh light ladto \ ra> phonokraph 
steam engine, wondt rful inmhlmn 

\et litre is a diagnosing tei Unique which lias lieen 
gaining ground litre is a rndhiMl of learning wlmt 
Is wrong with suffiring Imnmnltv wlddi has l>etii 
gaining iMipulurtl\ during Hit past few \turs e\er 
slntt tme Allxrt Ahrains a well known dm (or of Sun 
l'rmidseo annoumssl to tla world Ids dtsoo\er\ of the 
rudlo-actldtv of human hhaal mid a m w im Lliod of 
diagnosing and combatting dlscasi Here is a method 
that has lx*cn (hjkiuhmI b\ ninmnais doctt>is and mar 
doctors who have abandoned their vntt<rin medteo, In 
which they had such faith In h\ gone dajs 

Finin one iml of this big (immrj of ours to tla 
other wt lm\e these atwlomen stroki rs ut work Most 
of (lam are working in (hi ojtcn quite proud of their 
niHsUry of the new technique The\ tall themselves 
ERA prut idiom rs—hlei tronic Reactions of Abrams 
pradUloners whin given in full Then, more startling 
Htlll, we hn\e mnnv ph\slcinnN engaged In this abdomen 
stroking In the obwnr* corners of theJr offices nnd 
homes, far rtauwed from the pr>tng e^esof the world at 
large Them art. tht nan who lusltate to connect tholr 
nanit's with the 1 K A immiuenl \et hn\e < nine lo 
believe that, after all in the deepest IntrhncJes and 
nil but hopeli hh ln< onslstt nth s of tills entlrt mess, there 
inn} lie mmim thing fundamcntallv true and highly Im¬ 
portant Many a iHgnltled doitoi has nn Abrgms out¬ 
fit com*e«le(l somewhtre about Ids isUbllshuunt which 
engnges his spure moments and glus his ulrnirh tired 
mind plent\ to think nlsmt Again there art min of 
wealth nnd with mhtuturous ndnds, hard ut work with 
the L It A, apparatus endeavoring to find out what 
this orude stuff reallv does and how It docs It They 
ure si sibling tens of thousands of dollars In this work, 
hoping perhaps against hoi* that here we may have 
the whole set ret of that intricate thing which we call 
health Then too we hn\e electrical engineers und 
phjslclHts men whom wetwnemmeto look npon as cold 
(ahubittng uantalltles (bidding with the V U A tech¬ 
nique—dabbling, we sn\, liecnuso they cast aside all 
tlulr told labulatlng wu\x when thev work In E R A 
methods and accept the most obvious piffle width even 


tht untrained luwuan would refuse to lake seriously 
The adventures of Vlice In Wondu rland are tame In 
comparison with thos* of an Investigator In the land 
of h K A We ure prepared to make due allowances 
for tin tktlon of the former, but when it comes to the 
latter we are dealing with the cold realities of 1924 A D 
Wlmt doe* it all mum? In brief, we are told that 
Dr Albert Abrams, recently deceased, discovered that 
human blood, e\on so little as a drop of blood gives 
off radio-active emanations or waves of some sort, and 
that these emanations or wave* can be tuned In by 
means of crude rheostats und detected by the sensitive 
nerves of the human bod} A perfect or near perfect 
H|KM_imen of hunmnlt} serve* as the detector or "re- 
ugent/’ ns be or Nhe is called in E It A parlance 
Vurious sittings of tlu rheostat switches represent var¬ 
ious diseusc values and thus we can determine whether 
the blood 8 |xm I men glu^s off tuberculosis or (urclnoma, 
malaria or sartomn mplogenic sjphllls or diminished 
lesistante «mh nnd so on And wlmt Is more, we 


O UR Abrami tnvesltgaiiotu though are itdl unable to 
find any electronic practitioner who will undertake any 
sort of a set test proceeds apace We are non? making 
systematic tests with independent phystetans who , as a matter 
of possible scientific interest and Without tn any committing 
themselves , have mastered the electronic technique Reports of 
these tests will appear in an early issue fn the meantime, as 
the seventh installment of the senes 
which started last October, we describe 
here some very damaging pcr/ormancci 
given in our presence and out of it by 
electronic pradifioners who Were rash 
enough to attempt the, apparently less 
tncnmmatmg Vemorufrahon" of their 
technique —THL EDITOR 


tan also dt termin' the 
quantity of emh dismast in 
the drop of blond although 
nil the while the patient 
whose blood Is lx Ing listed 
iiiiiv be thousands of miles 
aw ii} Tbt lati \llurt 
Abrams went e\en further 
than the mere testing for 
diseases his dluhul re- 
|M)rts told of how he could 
dtUrmlnt the religion and 
racial strains of tla blood 
nnd deteit such matters us 
a will to deceive an im Ip- 
ient love affuir, and other 


>9 





Typical E, R, A* diagnostic equipment set up and 
ready for use The reagent stands on the left 
ground plates, facing due west, with the proximal 
electrode on the forehead 


deeply rooted human emotions. At a pinch the blood 
specimen could lie done away with, and In Its place a 
specimen of hundwrlting could be used In diagnosing 
the case by proxy us It were. 

All of width hinges on one fundamental claim When 
the electronic energy or whatever It mav be flows from 
the blood Hpetlmrn or hundwrlting spedmen through 
the rheostats nnd to the human detector It U said to 
(.uuso changes In certain areas of the abdomen In which 
case the reattbms us they are called, make known 
their presence by a dulling of the percussive note 
Again, if a glass or hnrd rubber roil Is rubbed over the 
proper ureas. It will stick or become heavier when the 
reactions take plucc, so it Is claimed Still again, the 
reactions mav gl\e rise to a eertuln roughness of the 
skin whlth can lie delated by the sensitive finger tips 
of the skilled ERA diagnostician, so It Is said 
Hnall}, we ure assured the reactions mav cause the 
proper areas to blanche or whiten, so us to form ft 
marked patch quite distinct from the pinkish appear¬ 
ance of the rest of the uMomen 
It is on these reactions In the reagint or human de¬ 
tector that this entire ERA* technique rests Time 
and again T>r Abrams und others have endeavored to 
work out electrical or mechanical substitutes for the 
human detector but nothing bo far bus heen found as 
h\|>er sensitive ns the human nerves no matter 
how elaborate nmv lie the dlngnontU equipment, no 


mutter how Impressive may he the charts and curves 
presented by many so-cnlled electronic investigators, 
tlie foundation Is always the mysterious reaction* in 
the human reagent or detector 
For six long months the Scientific American Abrams 
Investigation Committee has been seeking objective 
proof of these remtlons, fully realizing that here wa* 
the true starting point of the entire matter Burly tn 
our investigation we came face to face with the percus¬ 
sive method of eliciting reactions, but were not deeply 
impressed limmse of the ease with which the effect of 
dullness could t>e produced, lntentiunally or quite unin¬ 
tentional!} The sticking of the glass rod or hard 
rubber rod next tame to our attention This seemed 
more substantial And, wlmt Is more, this seemed to 
be n method whlth we might trj ourselves, and thus 
become convinced of the existence of the reactions. Then 
came the sense of touch method, which wo could alao 
try even though we were assured thnt one bad tQ be 
skilled In this technique to feel the difference tn the 
texture of the skin On several occasions attempts 
have l»een made to show us the blanching of the akin 
Hie sum total of all these efforts on the part of ear¬ 
nest K R A and other electronic workers, as well as 
ourselves, la, so far, a total failure We have been given 
absolutely no proof of the occurrence of these reactions 
Once while working with other Investigators like our¬ 
selves and serving in the capacity of reagent, we had 
the distinct Impression that we felt the reactions In¬ 
deed the writer Immediately notified several leading 
ERA men to that effect 
Upton Sinclair, In hU latest 
article, mentions that fact, 
which only goes to prove 
once more that this Investi¬ 
gation, first, last and nl- 
wn>H, Is sincerely Intended to 
get ut the truth However, 
subsequent experiments and 
tests with the same men, as 
w< 11 as stroking our abdomen 
with a plain stick In the 
quiet of oui home, without 
extraneous Influences of any 
kind to produce reactions, 
caused u« to deiide that the 
reactions originally felt were 
merely the reflex action of 
the sensitive solar plexus 
when subjected to the heavy 
pressure of tho rod We Use 
the term “heavy** advisedly 
No gentle tickling is the 
treatment to which the elec¬ 
tronic reagent submits, but a 
dmldedh vigorous massage 
A colleague possesses sensi¬ 
tivity of thenbdomlnal nerves 


so extreme as to amount to a family joke, and he 
found the attempt to act ah reagent so punishing that 
he was forced to abandon it In short order It does 
not seem possible that such vigorous application of an 
external stimulus urn he without Its reactions, apart 
from anything electronic or otherwise mysterious. 

Do these reactions really take place? Or are thqy 
nothing more than a bald fake? Both those questions 
have received our careful thought, and our observa¬ 
tions havte been directed toward answering them. At 
present we aw prepared to state tentatively, always 
reserving final Judgment in the event that we are 
given proof which would cause an immediate change 
of opinion, that the reactions are not objectively real, 
that Is to say, they cannot be detected tn any way by 
tiny person other than an E R. A. diagnostician or ana 
with strong E.R.A, convictions They cannot be dem¬ 
onstrated to a person of an open frame of mind. Just 
as certain psychic phenomena fail to impress the aver¬ 
age person Even the great Abrams insisted that the 
will to believe was a prerequisite In this work. Very 
significant, that I 

Yet we are led to believe that the reactions are not 
a bald fake They could be teadlly fak*4fc true; hut 
there Is sufficient evidence that the usual B. B. A, diag¬ 
nostician firmly believes he Is getting the reactions. 
Whether he is percussing, stroking feeling or seeing, 
(Co*ti***4 on p»pf> 978) 
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In Mimmor all the wood necessary for mtmmt consumption u well n for tho coming winter u 
1 dawn the Hver or brought in cars from the forurfs 1 he log* float dawn the riven* nnd inch 
‘tea out 1U own too* by Impounding all tho log* and then latting those of other mills pass out 
t •OHjoaJW Wting gaps. The loti* ar* 12 14 or 16 fort tn length Those kwi are taken a* 
I and cut into four-foot lengths by mrar.n of news tn what 1» called the dasher mill The 
r are either Used Immediately. or err led to the stacker which plica them In the huge *tnrau«. 
plle much m this urn containing AO 00 0 cords 


(«£) The log* at 111 having their baik are led to tho barking mill as shown in this view here to 
have the bark removed This proem* involves the mtr of thi“o« drums made in sectiont* that are bolted 
together Each drum U 46 feet long and M foot in diameter 1 he drums revolve at the slow speed 
of seven revolutions per minute and each drum requires 160 horsepower to drive It- The logs intro¬ 
duced at one end uf the drum a re turn hied about to wear off th< bark and then ejected clean from 
the other end to bo carried to tho wood pile nr to the chip mill or the ground wood mill for 

current Us 



(i) About every tbnv hours the grindstone* must be rr*urfneed so that they will not become glased 
and thus lorn their grinding etfirkney Th< re are two kind* t f woodpulp which nter into the 
manufacture of newsprint One I* mcchnniral pulp made bv grind) he wood Into pulp against 

revolving stone* aa already shown The other l» chemical pulp made by cool ing the wood chip* 

In dihits acid baths under pressure Th< chemical pulp known us sulfite is the one used In enmhina 
lion with ground wood In the manufacture uf newsprint A pulp mixture of nhnut I per rent pulp 
and d# par cent water Is now prepared and dolls err d Into the hood box placed at tho head uf and 

atr»*a the full width of th*. papi r machine 


(6) Ground w< 
pound*. The nr 


d wood Is produced by forcing the wood against grindstones each weighing lO.OnO 
it small logs art fed Into a reservoir in an upper story of the milt and are forced against 


Pounds. The small kgr* are fed Into a reservoir in an upper story of the min ami are rorceo against 
tha arindatone routing at 240 revolutions per minute water la trvdy used not only to remove th 
ground puJp*wood, but to prevent burning and over-heating the grindstone m> that It will not burst 
A hydraulic cylinder force* the logs against the grindstone After the wood is ground It la known 
aa Aground wood or * wood pulp II Is then ready to be mixed with the sulfite pulp to form thi 
mixture from which paper Is made 



IS) From thajwd box th* diluta 


la allowed to flow evenly onto an cndlew wire, belt made of 
M to 70 to the inch. Tna endlaw screen of wire moves for 


a wire nmhed from 60 to 70 to. the inch. iTta endlew screen 
oaoUwtlhg movement down a slightly Inclined plane at a apt 
uTinmamanti spread the inJn evenly for mpr* uniform matt 


as high as loot) 
or felting' of 


Ibece aa the water 
pert to the form c 


movements spread the pulp evenly tor more uniform matUng or f el tin 
vaterdraiiu away through the wire. leaving a deposit of interlaced and 
vm of e wet sheet Suction boxes along too path oTtravel »u^ <m t *m 


rotor aa aho 
tooMim <wt i 


ta the form of e wet sheet Suction boxes along tho path or travel sues out sim mo™ 
, wmiIb «bsot loaves the wItq screen to pass between two rolls called the much 
• t t« M,J Tho^ mS!r roll(notihown) Is covJrad with felt and gently *qu«w*c* more 
against tl^lower, ^AJ thereon elusion of toll process the watery pulp 


(61 And hen we mmth the par«r machlm thiouuh which the damp sheet now runs, on a woolen 
belt from the wire urrctn on through a serl * of press rolls which remove much of the icmsinmg 
moisture At this stage the sheet of pnper still contains from flfi to 70 m-r cent of water The sheet 
now passes over u long series of heated Iron cvHndor* which dry the sheet It then PM**" 
vertical stack of smoothly finished stoel rolls of smalh r dlamrttn- called .calenders, which vlrtoally 
Iron the sheet smooth This machine in thi plant of the International T«pir Company at Three 
Rivers Province of Quebec measure* Z77 feel long and m*k< ■ 950 feet »f paper measuring 152 
Inches wide in one minute Th * paper Is too wide fur the requirements of eommcire hence It U 
rested at full speed and Is afterward taken by the winder to be out and w wild into hard roils 
uhlrh arc wr*pi»*l and shipped tn the hungry presses of the publishing world 


FBOM LOO TO PAPER: A BRIEF VISIT TO A GREAT NEWSPRINT MILL IN CANADA 
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Saving Dollars by Salving Scrap 

How the Multitudinous Wastes of a Great Railroad Are 
Converted Into Cash Values 

By Charles W Geiger 



The rail straightener in the Southern Pacific recla¬ 
mation plant 


ODI RN rullnmd etllc Ipjiov methods are 
well i m mpllllc(I In tin way tin Southern 
Pailth Railroad Company avoids waste 
In the u m of materials by the utilization 
of w hut was once distiirded as worn out 
und useless Manv purfH ttint mi^lit have 
nct|Uiitd a new lease on lift through itr) little atten 
Mon wire forintrly relegated to tin setup pile Waste¬ 
fulness wmh accepted as a matter of course and It took 
n keen sense of jHiNonal resiHmslhlllty to oxurcome the 
deep-rooted habit Tin actual custodians 
of the eoinpanj k prop* rt> are the tin 
ploves and wluiU vt r la nt fits om also 
benefits the other V conscientious tin 
ploye exeiclscN tart In removing and rt 
placing partn to avoid breakage does not 
at hi ne the tools or mat bine* on width h( 

Is working and endeavors tit tot maximum 
servhe out of cvtrv article the company 
furnishes In othir words ht coojsrates 
Math of the matt rial collet ltd h> the 
supply trains Is not snap at all hut 
merely slightly worn or dt formed, so as 
to ho unservlet aide Specialization In tills 
work has treated anti built up un Ini* 
pnrlnnt ihpnrlment the sole object of 
which Is reclamation The Southern Pa 
elflc Company (Pat I tic system) during 
10*21 would have had to draw $N72 0<)0 
from its ti casein to purchase ntw the 
volume of material reclaimed In that >eur 
Tlie oonipun> saved $7 D 500 05 on Its 
Pm 1th SvHtem during 1022 through tin nee mutilation 
and reclamation of worn and discarded material 

As reclamation was an tntlrelv mw Held It was 
necessary to construct special machines adapted to the 
work to lie done lor (Ids pur|H»« scrap parts were 
used and tin apparatus entirely home made A bolt 
stralghtener, for example was made out of an oil 
wheel boring mill that bud hc'on broken anti scrapped 
The crooked holts or bent rods are Inserted lietween the 
A shaped Jaws width alternately open and close They 
are adjustable to take nnv diameter material from 
Inch to IV* Indus Material Is fed Into the Jaws a few 
Inches id a time and rotated appearing on the opposite 
side straight Tin Isilts tire tut to length In a lionuy 
made alligator shear, and rethreudod 

A nut umover of novtl constnatlon Is being used 
Tlie shank of ilu holt Is grlpi>ed In the vise Jaws while 
the nut is furred Into the hell mouthed chuck width 
rotates In a left hand direction As soon us the nut la 
free of the bolt It drops out of the chuck One chuck 
will handle three different sires of nuts 

Plj>e 111 tings track holts mils dt pass through a 
'rattler The revolving drum Ik one-third submerged 
In distillate width In the course of twenlv minutes 
thoroughly remove* dirt and stale Tla dram Is then 
lifted b\ a small < rune and the contents dnm|>ed onto 
a Stirling t«hh which Is Inclined mi that the distillate 
chains hack Inin the lank While one charge Is being 
rutthd the preceding one Is being sorted Into travs 
according to sire and kind Gages are provided hut 
< \I>e rleuocsl operators ran l\ need to ust them Nuts 
are rttupixsl on a six pointed tupping machine washers 
and other small parts art lendv for use without further 
attention The distillate not onh tkaiw and brightens 
the pans but atts ns a preservative against further 
rusting 

Iriuk spikes are handled through an oil furnace b\ 


gravity, being dumped into a hopper and fed through 
the furnace uh rapldlv ns they arc extracted from tho 
Iwdtom While hot the spikes are dropped Into tho 
home-made straightening press. If the heads are nut 
of allotment they arc gdven u light blow with a ham 
incr dht press is double-acting ho that the Instant the 
finished spike Is released the center block starts com 
pressing the spike just dropped into place on the oppo¬ 
site Bide, thereby saving air and increasing production 
lids machine straightens 2000 spikes In an eight- 
hour day 

A grimier for rcfaclng (he stcnin Joint of Klinger 
water glasses consists of nn abrasive disc which rIowIv 
rotate's the outside edge of the disc Indng slightly 
eccentric ’■Ox. glasses are mounted with IkvpI Hide 
downwards In the small holding c lips which are 
weighted b\ tla hinged loud on the back of each The 
eccentric above referred to actuates rollers, which 
transmit motion to the glasses causing a swaying 
movement of fifteen dogm* thereby eliminating wear 
Ing grooves or ridges No al»raslvc Is used other than 
Ihe glass itself, nnd water The output of this mn 
chine Is eight glasses i>or hour and the machine once 
In motion requires no further at tent Urn 

A machine has been devised to strip scrapped dry 
cells The rtnc and brass removed are sold for scrap 


Rattler for cleaning fitting* against possible re-use 

and the wax Is made Into sealing wax While the snv 
Ing In this Instance Is not lurge It more than pays for 
labor and other costs and keeps the right of way clean 
of such rubbish 

Sui>erheutcr units are reclaimed hv renewing the 
letum trend or applying' new hall Joints The trends are 
formed out of scrap and are welded on to tlie extremity 
of the unit making one continuous pli** Tlie ball 
Joints ure turned out of bar steak A projecting lip 
engages the end of I lie unit pipe holding the work 
c-entrnl during the autogenous welding process Tlie 
unit Joint Is finally | toll shed with a carborundum cloth, 
held In a cup-shaired chuck, attached to an air motor 
Gages ure used on all points and seats to Insure proper 
contour Whin finished the unit Is tested to 250 pounds 
hydraulic pressure 

The foremen and employes In charge of this vast 
Held of reclamation ure continually striving for new 
and letter methods of handling this work and of add 
ing to the great savings which have already been no 
compllshcd Tin v have a weir + merlted pride and satis 
faction of umnupltshinefit which comes to all those 
who ure making "two blades of grass grow where one 
giew before 

In many Instances material discarded bv one de¬ 
partment of service Is used hv another department by 
means of which large savings arc nffected 

Scrap carpet Is used fm making coverx for foot reels, 
dust guards und hand protection pads for employes In 
rolling mills foundries and scrap docks 

Scrap rope Is unwound tend used for binding eorh 
imnj shipments In place of twine 

Sediment from acetylene generators Is used In place 
of lime fo» whitewashing parishes and In place of 
lime In (he steel foundry 

Tarltne a hv product of Plntsch gas plants, Ih used 
for painting underframes of curs, displacing the high 


priced paints which were formed) used for this purpose 
Scrap cur roofing in made Into tinware smoke Jacks* 
ventilators, shop lockers, etc, 

Scrap 1 m» 1 hr tubes are used for a number of purposes. 
When threaded or butt welded together they are used 
for water drain lines (after dipped In hot anphaltum), 
for air lines, conduits, etc, for manufacturing of loco¬ 
motive pilots, in making freight car ladder*, and in 
making washers by battening out nnd punching, 
washers being made by one operation. 

Ball Lightning 

I N a recent address before the Institution of Electrical 
V nglneers (British) Dr G C Simpson discussed the 
question of hair or globular lightning Dr Simpson 
tana to the conclusion which In now very generally 
la Id that this is a real natural phenomenon He 
summed up the characteristics of hull lightning as 
follows the Innly or ball Itself, which U uhle to retain 
its Individuality ns it moves through the air, apitears 
to Ik composed of gus or matter In some novel luminous 
condition lhc ball* appear to exist Independently of 
any huge electrical Intensity, for they have been ob¬ 
served within dosed rooms where luri*e electrical fields 
arc lmiMiHKible and have also l>epn observed to pass In 
and out of parallel lehgraph wires. They appear to be 
associated dlredly or Indirectly with 
large quantities of energy, for they have 
been observed In explode with violence, 
and have also been seen to fuse the over¬ 
head wdre of an electrical tramway 
No satisfactory explanation of ball light 
nlng Ims, however been offered Dr Uus- 
hc 11 Hays (globular lightning seems to be 
a brush discharge taking place at the end 
of a column of air of higher conductivity 
than the neighboring nir ’ lie then points 
out some of tho dlfiirulties of this expla 
nation to which others um be added In 
fact, there Is reulh nothing very similar 
Iretween a brush discharge Hnd the ball 
of glowing gas so freeiuontly described 
The opjy pin sit a I phenomenon yet pro¬ 
duced In a laboratory at all approaching 
ball lightning Is the active nitrogen 
studied by Lord Ravlelgh In this case 
we have a mass of nitrogen subjected to 
un electrical discharge which continues to 
glow for some time after it haa been removed from the 
field ]>»rd Uaylelgh however is unable to accept till* 
explanation of ball lightning, nnd nil that we are uble 
to suy Ih that active nitrogen Is the nearest physical 
phenomenon to hall lightning vet produced In our lab¬ 
oratories Rail lightning appears always to be asso¬ 
ciated with a thunderstorm, and U Is jHwsible that the 
intense discharge of a lightning Hash cun produce Horae 
atomic change in the nir or rain through which the 
discharge passes If thlH is so, the glowing matter 
of ball lightning which distinguishes it from others, 
ninv he In a stale otherwise' not met with In nature 



Some of the items Out might have been jnnked, 
but weren't 
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Shipping Milk in Car¬ 
load Lots 

O RDINARILY milk 
reache# the railroad In 
i In lined cans carrying from 
un to fourteen gallons, and 
,.< 0*8 aboard the cars in these 
sime cans. The 1 neonvml 
<mes and dangers of this 
s\stem are too obvious to 
lequire cataloging But In 
itit ubwentc of Hpcclully con 
structed tank, cars designed 
for ihe transport of milk und 
nothing else, the milk tan 
is an unavoidable feature of 
the shipment of milk 
\ Chicago manufacturer 
imw offers a car for milk 
shipments which Is really a 
thermo* bottle on a heels 
I \ternnlly, It Is un ordinary 
iHixcar, forty feet loug In 

teinalty, it is two big tanks, end to end and occupying 
(he entire length of the cai, plus a brine rrfrlgi ruling 
system The floors uie waterproof and nre curried 
suillclentlv high up the sides und ends to prevent wutei 
from getting down and rotting the under sills Juntos 
are provided so that tin cur may lx? conveniently 
flushed The refrigerating system is such ns to Insure 
a uniform temperuture throughout flu car Lath tank 
is equipped with recording thermomeUr, motordihen 
propeller agitator, contents gage nnd 
other fixtures and the tanks art mounted 
fu a three-inch bed of asphalt to control 
vibration The cuputity of the tunks Is 
UHH) gallons hence of tilt cars, 0000 
4n interesting feature is that in a full 
shipment of 0000 gallons, there is a gain 
In milk dell\ery of flOO to 800 ihmhuIn 
T his represents the milk that udheres to 
the Inside of the cans and has to !*■ lost 
In the washing process with the tank 
cars the total adhesion is less than one 
quart It need not be emphasized that 
ihe refrigeration is vastly more sallsfac 
torv Tlie tanks In the way, me of 
enameled glass which accounts for their 
low coefficient of adhesion 

Log Rafts in the Open Ocean 

L OO rafts tire almost ns old an logging 
J Itself but it in not every dav m even 
cvcrv year, that rafting is indulged In 
upon auch u scale us that shown In the 
accompanying photograph Them three 
huge log inftH, tied together structurally 
far more Uusely than is the case when 
only rivers are to be navigated, have etna 
pleted a IGOO-iulle voyage in the oj**n 
waters of the Pacific, ocean, from British 
Columbia to Sun Diego They art clgnr- 
shuped, upward of 900 feet long, and con 
tain millions of feet of himlier Lushed 
together with ponderous chains, each raft 
was towed by u sea going tug The trip requires a 
month and is attended with all sorts of dangeis It is 
not umisuul for the tug to be obliged to cast its tow 
loose, returning to pick it up In a calmer sea The 
utter Impossibility of the rafts winking makes it per 
mlsslble to do this more freely than In towing of ihe 
more conventional sort Our photograph, taken from 
ihe air by a pilot of the C S Natal Air Station at Sail 
Diego, shows two of the rafts side by side, with the 
third partially broken 
up Somewhat better 
f ouceptlon of the 
amount of timber In 
eiuh raft may be got 
from the latter than 
from those which nre 
at 111 intact 

The Danger to 



The milk Uink car In entut ruction ahnwlmr relume »lie« .[ ami Lank Ihukl End vl,,» ,i mill, m ear <> tvlu 
^ cnulrolu that, record ami tihuIrUi the tcnu,< ralurc nnd tht condition of thr milk 

Glass enameled containers for railroad shipments of milk, which put this commodity on the same satis- 

factory shipping basis us oil 

well known nnd even active 1 umiu of Plant InduMty 
Tl« eel worm N no orgaiilhin scarcely a twentieth 
of an Inch Ion* whin fully },iuun tlint cause** u disease 
which shortens the life, of the crop bv several ymrs 
mukes frequent plowing nnd replanting nccosHiii\ and 
liduces the yield l ndc r tnyoi dde conditions ev|ierl 
minis indhuie that ihe alfalfa eel worm ma\ Injure 
ud white and ulslkc cloveis huekwheat I ngeli^li l>eus 
turnips and even potatoes, as well as alfalfa 



Three 900 foot lumber rafts thal made the trip from British Columbia to San 
Diego, via the open ocean 


Ak manv ns 200 eggs umv Is luld by one eel worm 
the young being nlxmt a tenth the size of the adults 
I nder moist conditions these migrate or are mrriisl hy 
irrigation wutei or other imuns to new plants They 
penetrate the tinder parts of these plants and grow 
to mnturltv within the plant (Issues, causing swellings 
and abnormal growths 

r Inully the parasites hernia so numerous that Ihey 
completely kill the plnnl When this hapjxns they 


e Dange 
Alfalfa 


P ROMPT and aggrea 
rive action to save 
America’* alfalfa and 
other crop# from tre¬ 
mendous damage from 
the eel worm disease is 
urged in an appeal 1 s- 
fnied by the United 
Mtate# Department of 
Agriculture through Its 



Lrft The aide damp car for pout-inn the concrete- shell of the flun < *nter A section ot the lom/deo-d flume 

forcing In place rmdy for the pouring 

Driving a concrete flume through the big woods with maximum economy 


leave It and go Into the soil 
to attack other plants that 
they may lx able to reach 
A poor Miami of dwarf plants 
U fnqutntlv (ho result 
1 he jo c se iRo of the nl 
fulfil is 1 worm disease was 
(lrst noted In Aiuerlc a In 
1921 when It was discovered 
in a single lhkl In eastern 
Oregon Sims then It has 
been found more widely dls 
tribute d In that general lo¬ 
cality than was at flrwl 
thought It bus hem found 
in ( iiilfornia and < olurndo 
and It is cnnxitUied possible 
llml It may incur in other 
parts in flic country LffortN 
will la* much hy the Depart 
ment of Agriculture lo rte 
cure a complete survey of 
the entire <ountry during tlu 
pi<wilt growing season in 
ordei to discover all Infestations ami to eradicate, tin 
divas* Is fore II becomes too wlde-Nprtnd and too gvn 
erallv established 

Building a C oncrete Flume in Rough 
Country 

A <-OM)l IT and flume line 2*,! miles long was re 
(<ntlv completed by the 8m Touqutn Light & 
Powci < orpundlon <>n tla muih folk of tin Snn Joaquin 
Ulvcr In t allforiila hy tin uns of which 
tin water supply serving a chain of tdv 
Iiowc r house s was mate i hilly increased 
lit In kcs sslhlllty of the uppe r end of 
the conduit llm and the fad that a grade 
for a flume was ait along approximateIv 
tin sume locution in 1‘MO made it uilvls 
able first to bullet a construction railroad 
along this old llm Is ginning at lla lower 
end whhb was reached bv road and thin 
to build the new conduit fiom the up|>er 
end down \\lth this plan it constantly 
advancing source of water supply was 
made available by admitting water from 
Uh upper end to completed sections of 
the conduit 

The mlglnul eondult built in 1910 to 
provide sluicing water lor franc Valiev 
Dam, was u combination unlined ditch 
and wooden l>o\ flume with a c ipuritv of 
k> Mocondrect Phi flume and trestles 
were bugi l\ ch si roved b\ forest tire The 
new conduit llm conshts of concrete Jlncsi 
ditch eouueu Ih>\ flume and riveted 
stes I flume on rid wood trestles all with 
a unifoim capacity of 100 sciuare feet 
\ery cartful figuring was required to 
make the m w e on strut tlon tit the old 
grade and at the same time to conform 
to uniform cross lions as far us po<e 
tflble It was not advisable to change Ihe 
section inou often than absolutely necc« 
teaiy due to the additional cost and delay* 
which such elmngi s m uh in forms and reinforcing 
A construction la aclquarte rs was first established nl 
the lower end of tin line and a small warehouse and 
material yard wen hull! then An i igiitcsn inch gag* 
railroad with twelve pound tails vv in then constructed 
Mont of the ties were salvaged from what was left of 
the old flume and the tr a k vi is I del alongside the old 
dltrl), on the upp< t side where possible Where the 
line croHscd ruvlni- trestles to be used later hv Hip 
she I flume were built 
first and the railroad 
was catrled across cm 
them 1 la tre*Hlle*s were 
built as 1 lif raJlrm/d ad 
vance el so tbit p\e ept 
foi a sum 11 amount of 
cement used In Hie 
trestfi footing no matP- 
rinl find t<> be < nrrlod In 
on Hu backs of workmen 
1 he ace nmpunv Ing 
v levy s slmw Just a few 
phase sof this tnte renting 
work As will he /seen 
fiom lla s* photographs, 
the forms ate used re- 
puitedl\ effc c ting a 
heavy tuning In mate¬ 
rial and transportation 
costa 


Jfitikt l>orm» and rein 
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FI ROI KI T M 1h already one of 
the world h major source* of 
heat llkht und jkiwi r for pro- 
4mlion and triranimriatlon It in uWo the 
Hoime of Mjpply for a thounand bv prod 
tu In ilmt have come to be of Immense lm 
IMirtamt lo * ivtlirurion run^inn from uunlklnex tin<>ugh 
Lhi* IU Id of du s and * hemic uU to tht UHplialt residue 
wlilili Ih um d for road building and similar purpose It 
In g< n* rally admitled that luduHtry has not ot readied 
the lliiili of Its us* H f and *.u*h uur Hie (h mimd for Its 
c lih f prutlmis— Niich as gasoline—is imriaslnt, far b*»- 
vuml ttu mmpuUUloilN of u few \eais uy» lu fuel 
Hits In* remu brought utxmt wldtspnad apprehension 
that the supplies rmiHt be conserved the fear (hut warn 
day tlit world plight t xhutist Its reservoirs of (.rude oil 
and that substituti* must la loiiitd 

In Niihmlttlng his Gu-hIn thal th*_s* f< ars are un 
founded I >r Tohn M Mu* far lane of the University of 
PeuuHylvHnlu Is not udvluln^ against conservation On 
the contrary ht is advocating It Hut tic would iimim 
pllrth It by a niori i lli< U n t un* of llu (rude oil taken 
from the earth b> complete utilisation of all tin* bv 
products now in many Instances is rial tied to go to 
waste He ]wdnls out that such a s\stem 1ms made U 
iwsftlble to product oil from surface Hlmh In Scotland 
oil a commordal basis The wealds largest deposits of 
slmle oil are in tin ucsttm nmimlnins of tin United 
States but laritofoii tlarL has Ins n no * xploltatloii of 
them < m i pt for steak wiling purposis let tin (plan 
lit y of oil In nu< li rocks Is ulmosi lawond coinputaUon 
accoidlug to I»r Mu* fortune 

Feihaps t lu most startling feature of I *r Mac far 
lune's claims is the assertion that since fish art the 
source of thi worlds oil supply the reservoirs of the 
world arc Islng const ant h added lc» from that source 
V wry simpU explanation Is furnished of how that 
hapiM.ns It Is merely a process of distillation bv pres¬ 
sure Mriuullv all known varieties of tlsh conialn oil 
and umbody can extract It b\ the pressure method In 
the ease of earth etc iseslts of oil the extraction Is hua- 
t*ned or aided b\ bade rial action in some Instances 
Hut tlie prlrmirv point is that this prints* Is going on 
constant l\ that It has iH^n t,olng on dnv tinel night 
year nft* t year for millions of uarw 

Srorts of <|in Nflmis naturalh ailse as to how any 
body can know thin and Dr Mm far lane has answered 


little Fishes and Big Oil Pools 

them all Bat first he has shown That there is so differ 
cnee between fish oil and rock oil when the conditions 
of Its preparation are alike, or nearly alike For that 
proof he obtained re< ords of on experiment mude nearly 
sixty years ago by two scientists at Harvard University 
They hud been concerned over the question whether 
earth oil was of organic or Inorganic origin Both were 
fumtllur with Uw fertilizer and oil industry built up 
on the menhaden, or mosshunki r, one of the most popu¬ 
lous Ash known on tlie Atlantic senbourd 
Accordingly these two men made a study of oil whale, 
oil faring sands and similar strata, to obtain a general 
anulvwln of tlie chomp al content of such materials On 
the basis of that Information they pn (Hired a lime solu 
lion Into which they mixed ordinary tish oil obtained 
from menhaden bv the familiar commercial pressure 
method When the mixture was mude It wus treated 
exactly as crude oil 1« treated for the extraction of 
gasoline and Its other products—In other words, it 
was placed In a still and boiled. One after another the 
h U nt Dts succeed* d In extra* ting (xactly the same prod 
nc ts as arc obtained from crude oil or petroleum, until 
finally they had left a thick black residue resembling 
uHpluiU The net result was pnmf tlmt if petroleum 
was not fish oil tho two products were alike In that 
they yielded the same byproducts 
lor some strange reason that Dr Mac far lane Is un 
ibio to fathom this experiment was lost und forgotten 
for years About twenty veurs luler other scientists 
runic across tlie record of It, and thiough their action 
li was prcsirved But aguln for unknown reasons very 
little ultention has been paid to It Blnce The discus¬ 
sion as to whether petroleum came from animal or 
plnnt life has gone on and on, und most of the particl 
pants have been wholly unaware of these experiments. 

In recent years, as part of the Investigation made by 
Dr Macfnrlnne various repel!tIons of Ibis experiment 
have yielded the same result 

With thnt fact firmly established I)r Mnefurlune set 
out to discover whether there tmu been enough fish in 
the history of the world to piodun nil the known oil 
deposit* There wn* no question that fish could have 
furnished the supply It was simply one of quantity 
And for tlmt proof he tamed again to the menhaden 


This fish appears 1 a th* history of Amor 
lean Industry since the days of the earii 
set settlements. It Is so plentiful that It 
has been used as fertiliser and a source of fish oil all 
along the North Atlantic Coast. Many of these ffcetdr 
tea are still In operation, and millions of menhaden are 
caught every year to enrich tlie farms and to provide 
tlie oil of back-country districts. 

Here again Dr Mnefurlune was able to get the old 
of another scientist He found that the lute Dr Brown 
Goode of Washington had made a prolonged study of 
the menhaden and Its habits As a result of that Dr 
Goode estimated that In one season of from four to six 
months, when the menhaden are rushing north along 
the coast In countless millions, their natural enemies 
such as tlie bluofish consume at least a qulntllllon men 
hnden He got at that figure by careful studies of 
how many mossbunkers are eaten by a single bluett sh 
and then estimating the number of the latter Now an 
Interesting point here is the fact that most scientists 
are Inclined to believe that Dr Goode underestimated 
this consumption It muy be of Interest also to pfdnt 
nut that u qulntllllon, expressed In figures, means a 
unit and eighteen ciphers, or 1,000,000,000^)00000,000 
moBsbunkers or menhaden 

The point of all this is that commercial oil-extracting 
plants get an average of one gallon of oil from 280 
menhaden early In tlie season, when the flab are thin 
Later In the season the quantity thus obtained Is about 
doubled On the basis of the first or lower yield, a< 
cording to Dr Mnefurlune, It Is only u matter of mathe¬ 
matics to nhow that thU one variety of fish In a single 
season carry more oil than the entire world has used In 
the known history of petroleum wells. It might be 
added that the total consumption up to 1020 was estl 
muted at rinse to nine billion tuirrelH of forty two gallons 
eoib If the menhaden cua continue to exist after the 
annual slaughter of a qulntllllon of their number, it Is 
obvious tlmt they must be virtually countless 
'1 lie assertion that fish are responsible for all the 
world* oil might still be open to objection without eer 
tain additional evidence One natural question Is M how 
did the oil gel into the earth when It Ih generally 
known that oil floats on water” For that also Dr 
Mtufnrlnne went to olher scientist*. The first evidence 
he obtained mine from hi* predecessor &a botanist *it 
{Continued on page fflf) 
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SlMl'l that nt ur fulls to 
draw a (rovwl In that of a 
sign paint* r left* ring In gold 
II* paints (la oat Ilia of tin UtlLtn on 
tla jJunh window m other surfu<e and 
(Ian tillH In tin lull ring with gold leaf 
rids la lakes Irma n Issik made of manv haves of 
slightly mldlsli color* d pti(s r it is \*rv furious and 
tngruvdm, t*i ms him lift tin haf ont of the hook by 
mums of n long * atm Ik hair brush tla gold film ad 
lu ring easily to the hair sounliigh is light ns a feather 
and hi 111 jin ihnn* und hidwtanllal as n slust of metal 
enn Ih* 

Gold haf Ih familiar lo nil of us Alnumt < urv win 
dmv that wt pan* has hour h luring un It done in gold 
leaf But llu re art probably verv few who know how 
gdld leuf Is mad* or who itall/t that the art is on* 
*tf the oldest In «\lHlen(e todav tor gold haf was 
made bv tin am lmt l'gyptians In essentially tht huiuo 
nmnmr as U Is made at the prment time It Ik men 
tinned In tlu Bible and in fiut most undent peoples 
knew It and used It 

The Ural question that urlsts In the average perwm s 
mind wlun h* h*sn lettering being don* In gold leaf 1* 
I* this mil gold? ( old Is predoun and how *un <>n* 
afford In use It for *> utilitarian a purpom f Gold leaf 
aetuullv nvntainNthi pmlouNimtnl 1 urthermorv gold 
leaf In not *o <vpennlve as It apjiearH for u slngk 
Kheet of 1 hi lenr tsmtalns *o Hinall n weight of the 
imtal that ll Ih ruillv lnumctlvabh how an fine n film 
(un Ih* obtain* d ijossensing smb mlnntt weight 

Pin re In no otlu r solid known that run be mode Into 
a film of hu* h Inllnlt^lmal tlihknen* n* gold Gold la the 
umst mathnhh of till NulwtanteH ami gold leaf U the 
thinnest of all materials The leaf for nil Its com¬ 
monness and untlqultv Is renllv **ne of Hie mo*t re- 
imirkuhle prodmls mad* In man It posseHMen a Hum 
1 m r of strang* tontrudhtory projHrtles whhh mark It 
out from nil other Kulwiance* In the first place It will 
Inst for **nttirles as tlu painting* and deeomtion* on 
tomb* m*l t* mpUs* llmuKamlH of v* Hr* ohl tent Ifv Gold 
1* Indeslrm tilde It In unattached bv tb* ehments,and 
after centurh* of«xp*H*ur* It allll remain* tlie original 
veliow metal ho puvlmis to man On tin otlnr hand 
a she*t of gold leaf can l)e absolutely destroved bv 
in* n Iv robbing It iHiwtsn the fingers Tlterv In h*» little 
rualttr In the sheet of gold that the frhtlon **f the 


How Gold Leaf Is Made 

rtngtrs In quite sulll* k»nt to make It disappear totally 

Gold leuf Is |>erfectlv opaque When It Ih placed on 
a Hurfaie, St Is lmjxwtfrtble to ho*' through it But thin 
Maim* sheet of gold when held up to the light Is very 
IrunHlucont In fact It Is easy to see through It und 
dlnllngulHh objeits, h11 of course suffused in a greenish 
light 

1 lnnlh gold leaf la both visible und Invisible The 
sheet of gold wlun held with Its Nurface faring the 
vision Is perfwtly visible But when held Hldeways, 
so tlmt edge of llu sheet J* being viewed it U invisible 
I or the sheet of gold leaf In thin fur be\ond the range 
of liumuu vision It requires three hundred thousand 
Musts of th* haf piled one right on top of the other 
to make I he thkkniMs of an inch Tht* minute w* Ight 
of I lie gold In an average sized sheet, three nod three 
eights of un IikIi square, Ih seen from the fact that one 
mime of gold, when made Into a sheet of the Home 
thickness would cover 14G 5 square feet Five dollars 
worth of gold at present prices, made Into a single sheet, 
would cover five thousand sqanre inches 

There Ih absolute proof available to substantiate the 
contention that the art of making gold leaf whh known 
four thousand years ago Then as now, the gold was 
made into the form of a leaf by the might of the human 
arm In other words It whs bouton out by hammering 
it with an Implement The story runs that In very early 
limes when this art was betng carried out under very 
* rude conditions and a workman was beating a piece of 
gold with n smooth rock he Inadvertently covered the 
metal with I Us goatskin apron ond beat the metal 
through the same To hi* great surprise lie found that 
the gold beat out into a much thinner and finer sheet 
This inurked the real start of the goldbeater’s art 

Todny the beating la carried out with n hammer a 
< Hjst Iron hammer fastened to a wooden handle being 
usod The art consists In being able to distribute the 
blows over the surface of the beaten gold so thnt the 
extremely fine film Is not tom That there Is a real 
technkal skill Involved Is eosilv seen It Is hard to lm 
nglne how the blow of such a heavy hammer can be 
applied to the pock of gold leaf films, interleaved with 
goldbeater’s skin without smashing the whole maos of 
leaf Into a fine powder And yet a skilled beater will 


make but few holes In the gold leu ft film 
The first stage In the process Is to take 
Opfi-plus fine gold and mix it with n little 
copper or silver and make un alloy bv melting In u 
cru* lble Tlu gold Ih then jHuired out Into an Ir*m mold 
one in* h wide by six Inches long bv one eighth of nn inch 
thl*k The slub of gold obtained In this way 23 karnts 
fine Is squeered between Jewelers rollers until a com¬ 
paratively thin ribbon, one thousandth of un ln*h In 
thh knew* Is obtained The ribbon Ih then cut Into Inch 
Hquares, each containing six grain* of gold 
These square* are Interleaved with pieces of parch 
ment paper Two hundred sheets of gtdd In the pack 
are hammered with an eighteen pound hammer and the 
gold graduallv spreHda until the square 1* 3 Inches 
on each Hide This parti*ular part of the procesa Is very 
laborious for the hamrmr is rather heavy und Its con 
stunt use tires the arm It 18 the only part of tlie gold 
looting process In which me* hnnlcal beating machines 
have l>een able to replace hand lnbor 
Then each sheet of the beaten gold film is divided 
Into four equal squares giving 800 sheets from the 
original Inch square gold ribbon A pack is than mude 
of 80o sheets, euch sheet being separated from the next 
by a sheet of goldbeater's skin This Is a peculiar sub¬ 
stance which Is obtained by skinning the large Intestine 
of the ox The nkln has a rough and smooth tide and U 
un thin Two of the skint are placed together, rough 
sides facing each other, and are stretched on a frame 
The skin* are made to Join to give a tingle goldbeater’s 
Hkln which Is varnished with a special varnish, giving 
the finished product a golden yellow color The skins 
are then cut Into proper glee and are ready for use. 
The toughness of the goldbeater’s skin U remarkable, 
It stands np extraordinarily well under the pounding 
with the heavy hammers. 

The pack of 800 > sheets In now beaten with a twelve- 
pound hstnmer until the sheets of gold are 4J2TS inches 
square The beating operation lasts two hours and the 
beater pounds hi* hammer against the pack, distributing 
his Wows to cover the entire surface evenly, starting 
at the center of the pack and working pro g ressively 
outward while holding the same firmly between hie 
thumb and finger* on the anvil 
The beaten flbna are again divided tnto four equal 
square*, giving a total of 8200 film* of gold from the 
{Continued on page *M) 
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Of th# tbw* varieties of raw matrrfai*. tho*# known a* smoked sheet and pule crept are com Mixing mill Into which thi Ltud* rublxi and the chrmiraU wre Ihiowu to Ik? thoroughly ciunhtrl 

psmtlveiy dean though they mort bo wa*h#d and dried before u»e The third varhty flnp l jgether between the rolkrw Halluk* of a* many n . thirty of the#*. mill* are u«*i and In the 

Para, wh(«h Is ItMURtd today than formerly baa to have *ticka atone* ami nth*** foreign mRtn r largeat factnrlre the mUrr» trm> la twice at* long hi lhe»e her* ihown Whim the mixing la com 

removed very carefully ft* her# shown hefnr* It im u*ed pl*r th, mms rea* mhl* h pm tv or aoft d mgh 



One of the big calender machine* In which the fabric i» ImpngnaltHl with rubb* i gum fo> th* Ihe hot-piTiw tubing ma bine one of two proccdurL» that arc used fnr forming tin lien Jr The 

purpose of making the ahoct* *Uck together when built up Into a tlr* Ah miKgentod by ibt caption latter which are much thick* r in Ihe ctmler than at the odg* u are in Ihlt* machine preened through 

fur lh« wcond picture above, the fnteat practice is ineilncd to favor a considerably wl<J*r falnic a die the exact shape of the crona-uccld m of th*; droned trend and cut *>(T at hi piopiiat* length* 

The roll of cloth in the foreground U an apron that is wound up with the c **trd roll ti keep H* In ihe other and more irwnlly developed process the tread* art termed in a rahnd ilng mnrhlm 

la yen from sticking together of specially shaped r >11 >* 



yfbo w-y reaa* method illustrated }| Jwtng fargsly supplanted by an automatic machine the picture indicate* no aaii»r*cLory mac hint for doing this has born devised 


WU1« the coni tire is ridktllr different in Its structure from its fabric predecessor this difference Is not «uch that an entirely different outfit of machinery is necea~ 
Mi7 t from start to finish, in its production. Many of the processes in the preparation of both types of *hoe are similar and accordingly many of the inprovements in 
machine design which really belong to the cord tire hare reacted upon the fabric tire and have pone into use in Us production The effort In the above pictures has 
been to tell how the typical fabric tire wai made in the hey-day of its career, rather than how fabric tire* arc today made with a* much of the cord tire technique a* 
It applicable. In an early issue we shall present a similar series of photograph* for the cord tire, which will show how these improved and more expensive shoe* 

arc made The two stories together will be an epitome of ten y*ars of tire history 

MACHINES AND METHODS USED IN THE MANUFACTURE OF THE FABRIC TIRE 



SCIENTIFIC AMERICAN 


April, 1924 


246 


The Next Great Flood—Where ? 


How the Study of Probabilities Aids Our Engineers in Fighting an Age-Old Menace 

By Harry A Mount 


H * - |\( I in t m ry f«vv years tills nation N uf>* 
piihd at the s|m (lat le of u great Hood 
<INih|< i Johnstown faith estun Pity ton 
Pueblo—these names bring rectilhs Hurts 
of gmil floods of tin past I Iiom of us 

- who uu lutky tnnugh to i-sufie stab nils 

foitum svmpaihl/t \v 1th tin viiilms pi iImps f,l\o 
something foi thtlr n III f t <*ngi nt uhib must Ins tlmt 
wt do not li\t In mu It a dangiitiiih hpol on tin niuir— 
ami forgit It 

Puw consider tint lliert nri Imndteds of Amerli nn 
communities (xposttl to tin piolmblllty of tloml in u 
grentei decree tlmn was Pml»lo oi 1 >u\ ton Jn a very 
few lnstunttK some prut*«ti\« mtasuris lune betn 
tiikin In nmn\ utIn is siUntllU InvmllgatUm lain fu!l\ 
established tin exlshnn mill Hit extent *»f the threat 
hut tin umim unity In t haruiterlstlc Aim rltan fashion 
prefers to takt a t ham t ml In r than «|iend money for 
Hood prtunrlon SilII olhtr t onniiunitK s are ex (Mist d 
to the dimmer of Hood and do not <\tn know It 

OIkum! rous floods an no new plunomeiion Uetords 
of grt at Hoods dot tin piu,es of history slim Its Ixs 
glimlng (JcologUtH Imvt lxsn able to dtlermlm that 
the saint HtrtaniH width now are minuting Ana rlcan 
(owns ami (lllen hint had greal floods for hundreds <>f 
xuirs ovtn ihuusiinds and Hint the 
Hoods width now tictui art no greater 
In \oluim than ttioM width hint 
I teen Tin tllfTerentt is that we lane 
hulIt hmms fuctorhs rallronds anti 
highways In tho nalurul path of 
flood will era and now \u must either 
hold buck the stiturn at Hints dike 
oiirwlves in <»r take tla < onsequmces 
Hoods ripresint a \er\ complex 
study In probabilities Tin «i7t and 
Intensity of floods nnd the frequency 
of tin lr ot< ufrem t art Miurmdhj a 
number of \nrlddt tendinous Mr 
4\ t ston 10 h tiller, ont of the foremost 
inglnetrlng authority on the sub- 
Jett, dhldts the tausts Into two 
(lasso* In arriving at a inttlmd for 
delermlnlng the probability of Hoods 
In tin first class lie Int hides Ha pre¬ 
vailing umditlon of rainfall tin sl7t 
slmia nnd slope of the mtthimnl 
aria tlie (harm ter of tilt stdl and 
\tRotation of tlu talthnunl ana llu 
phvsltnl t harm terlsth s of the slream 
t lmnm I Ha storugt tapathy of rtstr 
\olis ami many otlar physical tlnir 
attirlHtlts of tin eatchniLiit art a ami 
tin stnam Itself In the setoml tlass 
falls stub tondltians as the rati of 
r ilnfall snow conditions, tetnpr rat tire 
uindltlons I lie quantity of water stnri d In reseryoirs 
lak» and the ground at the time a flood noiirs the 
ydoelty and direst Inn of the storm tla formation of 
ht dams or othei lunpumry obstructions In the ilvtr 
and many tdlwr tlements width tause ont flood ht 
dllTi r from anothti In the same stream 

No two HoOds an ^^^r ixielly allkt Imcmusi of tie 
infeiatthm of tlu gnat numlier of \ailihlt conditions 
'Thus, two shams of the saint lnltuslfv passing oyt r 
Ha same rher biHn nm\ produtt ytn difltrufl flood*' 
Ont sham may nmu ut il time when tht mound Is dry 
and the wutir is low In luK* s and rtHtryoir^ and may 
produce only a modtintt Hood Tla set nnd turning at 
a lime \yhen Ibt ground lukts ami rtservolrs mi Hilt d 
may product a inrgt flood or If llu ms nnd flood omirx 
In tonjumtlon with a high temperature when then N a 
lurgt quumltv of snow on tla ground a \i r\ luan and 
disastrous flood any octur 

1 lie most inminon protts Hon ag ilnst floods m< lev*s s 
to hold the swollen slnam yylthln Its hanks The 
hulldei s of | best hyets haye g< m rally nvirlnnkiri the 
fut that nnhankments defeat Hair own end In that 
Hu bight r they an built tht bight r Hit floods yylll go 
until n point Is rtmlud when the levtsx art high 
enough and strong inniigh to hold Hit maximum pos¬ 
sible flood Flood watirs yylih li formerly spread oxer 
large art as art tonflned to a nairow i lmnnel and must 
for a flood of the sanu yolume rls* to a higher level 
lids 1ms happened along tlu Ohio and Mississippi 
Hm rs where there are >ery extensive l$V«e systems 
While It Ui true that le\ees prevent a gnat deal of 


dmnagt from snmll floods \ylun the wuter does break 
through llu danmgi Is likely to be much greater than 
If no It us s txNted In any eyent the <ltv width 
builds hues high enough and strong enough to k(*ep 
out all floods, tnJo\s Its protection at the exjiense of 
otlur coiiun uni tu s width huve no adequate protection 

Niurtluless tin rt seems to Ik no other eeonomhat 
nit Hind of prottttlng against floods on very large 
streams The only all* rnuthe Is to prevent the floml 
In tht flrst plate by building ristrvnlrs of Htifllilent size 
to hold hack flood wattrs In time of dangt r In the 
cast of Hu Mississippi this would mum restrvolrs com¬ 
parable In size to ihe (Ireat 1 akes, nnd of course, that 
1 h out of the question 

Tht l>est natural prtdetHon against floods Is natural 
ristivolrs Throughout New FTiglarnl, and esi>eclnlly 
In Maine yvhert the country Ih dotted with lakes, 
dlsnsfious floods are much less likely than In the Mid 
die West v\hert Hit it are few natural lakfs The St 
Imwrence which originate * In Hie ( rent Lakes is an 
example of a ptifttlly controlhd rlvtr 

U lien the grtat vailcty of tomlitloiis that nmv eflect 
a flood are tonsitlertd it will ht sun that the nundier 
of t ouibinutlons of ciit umstances which nmv octur mo 
Infinite Hiien m r\ large floods octur It Is always lie- 


tause of Hu coincide nee of abnormally heavy rainfall 
with a nunilKi of otln r*conditions tending to floods 
One Important dulmtlon Mr V idler huR nindt Is that 
If wt can deli i mint the nycrage yeaih maximum HihkI 
on am stu>un wi may reasonably e\i>ect that within 
a pu hul of ll\t yt ars theie will ott ur a flood 1‘kl Him s 
as pint yylthln in years a Mood 1 HO times as guat, In 
J r > vimth 2 IJ times as grtut In r >0 ytar'. 2 TO times ns 
gnat In HX» vtais g(M) limes us great In TOO veais 
Mb Him a as git at nnd in 10 <k) ytais ^40 Hnu*\ as 

gTt it 

lids does not mean that floods of (best mngnitudis 
are hound to occur In these periods hut these are the 
Inttlng tlmntes that tluv will (Ktur Ntyeml of tho 
lloodN which iuive ociurred In this country In the last 
JO years have lieen huger thin should have act urrefl, 
tucording to this tuhlc In 10(KT yours 

The yalue of the lahulallon U that it enables engl 
neers to till with a fair degree of accuraty Just how 
min h Insurance against flood u conuminily Is liming 
on a dc flnlte t xjMndlture 

The most extenslu fltmd protection project In this 
country H tlte MisMN'flppI rher leyws hut those turn 
Ik reckoned only as temporary protts*Hon because Ihev 
are Inadequate In large floods Hie most amhltloiiH HihmI 
prevention pmject ns dlfTerentiatcsl from protectle>ft Ih 
the I»avton projes t whlth Huh ts>st seam $50 000,000 
Mr Arthur K Morgan, the engineer In charge, e«tl 
mates that the protection afforded Dayton Is pernrn 
nent and tlmt there is no chance whatever that ever 
again u dlsuMtrous flood will occur at Dayton 


)i is Mr Morgans estimate tlmt instead of the flood 
of S9 limes the average yearly maximum that might 
have been exj»ected at Dayton In 1000 years, the flood 
of HHT on certain tributaries of the Miami actually 
whs nine or ten times as great Mr Morgan concludes 
from wide experience that the whole Interior portion 
of the United Mates Is suhject to rare local flood* of 
very great inft*nslty three or four times a* great as Mr 
1 uller s tuble IndUntes, small streums being more er* 
ratlc than large ones 

As Davton and the Mississippi levees represent the 
largest prelection piojects undertaken In this country 
the city of Pittsburgh is probably the most conspicuous 
had example Pittsburgh lies at the Junction of the 
Alleghtnv and Moimngnheln river* and the business 
section of the city is on the delta between them The 
low hind along the ihers for miles Is bordered by the 
gioai steel mills and Industrial establishment* 

The city has las>n very fortunate so far In the mntter 
of floods, although the greater part of tills low lying 
area Jins soural times lieen Inundated within the past 
15 years, with a pro|»ertv hws In Hint time of about 
$lTOOO,(Kki A very thorough survey of the situation 
computed in IhlJ showed that while there was authen 
tic recurds of 5,4 floods In Pittsburgh ranging from 22 
in 45 5 foot stages, It wua not lm 
probable that some duv Pittsburgh 
may have a *10-foot flood which would 
cause a disaster equal to anything 
I his country ever 1ms seen In the 
past the ciiv 1ms ulways been lucky 
that only one at a time of the streams 
which meet there has been flooded 
to an extraordinary degree When It 
happens that l*oth have great floods 
at the same time Pittsburgh will ht 
a sorry city 

A system of dams nltove the city 
similar to tlu scheme carried out at 
Davton was proposed and the coat ut 
tlmt tilnc would have been about 
$2(1 (MHI000 It was shown that the 
assess* d value of the land nffected 
was $1(10,000 000 and tlmt this pr»ie 
erty was marly $50000000 lower in 
value than If It was protected from 
floods hut the project got no further 
tlmn discussion According to Mr 
ImilbrN table the Hoods which Pitts 
bmgh has had within the past 50 
years have been no greater than 
might normally l»e expected In ft pe 
i led of 15 years 

Tt Is probable that large cities such 
as Pltislmrgh will eventually learn 
from hitter cxiierltnce that flood pre¬ 
vention Is cheaper than floods When u number of 
the tilhnlarle'v to the large streams are controlled the 
danger of had floods oil (lie large streams will be re- 
dmed and thus at some distant dm we may expect the 
number of dlsastimis floods to Ih* reduced in this way 
lint the threat of flood to hundiedH of small eom 
inanities which now exists probably will eonllnue to 
exist nnd w lit never the fatal combination of clrcum- 
stanccH occurs we shall have another flood horror 

Flowers That Dislike Mask 

T has lieon recently observed that severnl kinds of 
flowers are very much affected by music Where 
there Is a constant volume of sound for some hours 
during the day certain sensitive blossoms develop a 
leaning tendency away from the direction from which 
the music comes. It has been shown that the cyclamen 
and the carnation are especially susceptible to the in¬ 
fluence of music Some of these which had been used 
us floral decorations close to a stand where a Jnxz band 
was frequently playing dance music were affected to 
an astonishing degree After n few hours It was dis¬ 
covered that all the blossoms had deliberately turned 
their backs on the source of the music Even when 
I hey were placed facing the stand It was not long be¬ 
fore eHc h bloom reversed its position. Flowering 
specimens of the white Easter lily were also affected 
In the same way Although little Is known at present 
about this curious phenomenon there Is no donht that 
blossoms of several kinds are affected by the vibrations 
which aro set going when music Is performed 



What happens to the community which has given little or no thought to the question 

of flood prevention 
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Does Steel Melt from the Inside? 

II Q P BLACKISTON, of Canton, Ohio, sends ns 
the accompanying photograph of wine metal which 
he was melting, some twenty years ago, in a timlble 
atee! plant In the manufacture of crucible steel lie 
reminds u», the mixture to be melted consists of deiinlte 
and carefully weighed amounts of eortuln grades of 
wrought lnm, blister bar, alloys, und strap whkli are 
placed In pots These pots when filled and t u\t red 
ure placed In a furnace which contain* a nuiubei of 
holes—six pots, three deep and two iilircast being 
placed in each hole The holes arc then com red and 
the pots are aubjeeted to a heat of THXl deg ret s Y aim n 
belt for a period of from two to time hours Aftu 
the mixture 1« melted, the puts arc allowed to stand lu 
the furnace until all the gas has Indlod out Hie 
molten steel is then ready to be cast 

The mixture used at the tlim that tlu Inekknt ch 
eurred inelud(*d numerous pieces ot octagon bir steel, 
such as Is used for chisels und rectangular bar steel, 
such as Is used for lathe and plant r IooIh Aftei the 
pots had been packcnl placid] In the famine and the 
melting was well unih r wav om of tin j>ots broke anil 
was Immediately remow-d from tin furnace and set to 
one side When the pot had cooled Mr DlmkNton 
edwtrvetl that chunks of metal were premut whhh 
twined to have the original shape thn possessed al the 
time thej were Inserted in the fMJt By tapping thim 
wItli a hummer a hollow sound was noticeable and 
upon further Investigation the pieces were Irnletd found 
to be hollow Thej were carefully removed and nr* 
shown In the photograph If will be observed that the 
pieces removed from the pot 
are two hollow shells that 
have retained their original 
contour, except that In the 
proresH of melting the mol 
ten metal in the Inside found 
a weak spot In the outer 
shell and passed out through 
the opining shown Mr 
BlackUton asks whether this 
does not suggest that tlu sc 
pieces of steel melted from 
the Inside to the HUifaee und 
not from the surface* to the 
Interior as Is goncrnll> sui>- 
ivosed 

Now we are of the opinion 
that the explanation of the 
curious appearance of this 
Hjxxlmeu is to be found In 
Ihe fnct that imtal carrying 
a high i»eru ntagi of carbon 
has u lower melilng i*dnt 
than u low-carbon me lal 
such as wrought iron and 
that the tool steel milted before the otliLr mntuits 
Before a e barge of metal In a furnace puskch lnt»* the 
fluid condition It assunus a pasty semltluid condition 
and furnace men tell us that sometimes In an oi*n 
hearth fumuee wlien the charge Is slow In melting oi 
liecause of a nmisirary drop In tmnperuture begins to 
thicken up, It can l>c ejulrklv brought to tlu Hold condi 
tlon In Introdmlng a mass of cast Iron whUh, demise 
of Its high tarbon content, serve's to hasten the nu It Ink 

Brolmblv, In the case before 11 s tlu mist ill moons 
material In the pot had lenched tlu half nailed tondi 
tlon and the pasty nmlirlnl fonned around tlu hexagon 
tool steel, forming, hn It were, a matrix or mold. Then 



Hollow pieces of tool steel scrap, found in broken 
crucible pot after partial fusion, which apparently 
proceeded from the inside, out 


as the temperature rose the steel melted and ran out 
of the matrix of more re fruttory lower-carbon material 
leaving a hollow spaec corresponding to the original 
shape of the toed spvl At this point, lit fore the whole 
mass was melted, the pm broke and wun withdrawn 
If tills was the sequence ot e\entH it will explain the 
eurlous appearance* of its contents 

A metnllui glc ul e uginte i to whom we showed this 
photograph is of the opinion that tin octagonal shell 
tilK.n analysis would pi nimbly l>c found to U neltlur 
tend stesl nor soft stu l bur seam think uf a eonglom 
e i ate of tlie two 

Storing Gasoline Under Presume 

\NIV r to Us liig.li Miljitlllh gawjllia mud lie 
Moiid under jn• —m• jf jf is i,> Pc kept from 
m Ison to season x\ 11 In ul grt at loss b v iv/if»oi ithm 
But tlu oicjlimiv tint Imtioimd cvllndib il storage link 
has a git it Inmdleap ll i mnol be kept gas-light It 
siKin Lkhodms dNlni p d uadc i pressmen of tlftisn or 
twenty pourids pi J s(|il m pul) tilt bottom sagging 
down in the fentii \i t Ik sum time the pe rime l< i 
ilses Ia iks suJUi ie nij\ ] irge to Ket p u e onsjam Ntre iimi 
oj gasoline. vapor passing off from tlu lank develop as 
a result of tlu dlstoMlon of the t ink and wit Ida a few 
months the siond g isnhm bis lost its most valuable 
propel ties 

To obviate Hum tumbles a Hide ago manufaetimr 
has invented and bulb a perfectly splitrkal stnrige 
Pink of stex I whbh Is abb to withstand the pressure 
dm ter the weight ecf the liquid as well as the nu|h i 
aeldetl Kteuage pressuie wlthont suiTt ring anv distortion 


lids t >ih of tank Is known as the Ilortunsphe re ’ and 
I hose now unelu construe tlon arc about fifty feet in 
dlamiUii and have a capacity of 10 000 laurels 

In order to protexd tlu sphere agulnst too high pies 
sures dim to the absorption of Hoi ir hint with conse- 
e|uent rapid vaporization of the contents, the tank Is 
eoveiul with a llummgli surface insulation while to 
this is uthled a coal of white paint Intended to rotten t 
a maximum of him light awnv fimu the tank 

Ihe tank weighs ibout 110 tons but Its full load of 
gasoline' adels mint hi i 1- >0 tons Ten heavy i>o8ts eairy 
tills weight to tlu fenind dlon piers rinse posts an 
made of fifteen inch i Immii 1 see lions and ate live lid 
at Hull up]K r ends to ihe ci nti r ling of I lu tank Tlu 
tank itse lr Is not welded lml lk calked on tlu outside 
IL Is a m it lu m it I«ii I fut that stresses In a sphere 
for a given piessuie lie »nl\ ono-hulf what they aie_ 
Jn a < \Unite i of Hu '■urn dlanu te i In n eyllnelrhal 
steam holler the metal in 11n sides is subjected to twlee 
llu tension in one dins Hon that It Is in nnolher Both 
ends of the hoik r aie pulling equally hard In an oppo 
wlte dlreellon doubling Ha stress in Its longer ellrcv- 
tlon The name f mil exists In the ollmlilcul pressure 
storage tank for gisolim, hut the spherical lank ge tH 
around this drawback 

The Spontaneous Combustion of Stored Coal 

B IXUJSK of the danger of Its 1o>h bv sjamtanesms 
combustion tla nmnagements of large Imltistiiis 
often hesitate to kisp mough esvnl on hand 1o t)ike 
advantage of lowe r pikes during certain jm riods ot the 
year to Insure ngilnsl Interruptions of supply which 
entail costly shutdowns me! to Insure against ixressive 
prkes during fuel sh *rtages All coal Is subject to the 
phenomena of Hpotltam , ous combustion and It Is due to 
local conditions prey ailing In certain portions of the 
pile where a bn) met is Mruck between Insairdent air 
and exes hh of air It is therefore u local condition 
occurring in u small -i|H)t and if allowed to progress, 



Round tanks for ntoring gasoline under pressure 
without loss through leakage 


spreads through the pile Binge re>us hutting generally 
ouuis lift win n (wet and ten fes t from the surface 
Vll tool heats some hut if the he utlng temperature 
dm s m»t e\< u <1 u"i digress ImJim/iIuU no danger 
e\Bts But l r >0 degress is t)io elangei jioint 

It Is staled bv it Jersey ( 1M \ T J imemifiK Hire r of 
a diehe i died a pro(< < lomete r th it eslor and smoke 
de nrd safe naans of detection for when the coal 
i< ae lit s this stage It is ue 11 along In the process of emu 
luistlon It Hie small p irt of (tic pile where the reiru 
bastion originated can Ih_ lea ate el the Hkiipiest solution 
is the hIki vt i flow (inn to locate the hot point? By 
Instiling in the pile on ceuteis of 11 or JO feet a nmu 
Ur of these se ntincU ’ 
Tiu s<» consist of pointed 
tuln*s * m Ii containing a link 
of sue li a rohi|H)sttlnn Unit 
It is fusible nt l r K) degree* 
When the Mnk melts nut a 
signal he ad is released, 
whieii after It spilngs up Is 
visible for Htyeral hundred 
fes t A seam wind similar 
d» \ It t is uses! for sounding 
mound critic ai spots and 
watching them Instead of 
liu fusible link It has three 
thermostatic ole me n t h nt 
tines, points In It h length 
und these connect with dial 
t liet mome ters mounted on 
the head of the protoctom 
t ter 

1 at h s» ntlrn t can guard 
from ion to MK) tons of coul 
and with a group of them 
Inserted In a large wtoruge 
arc a any me ml>er of the 
working forte c in glance them over at reasonable tntc r- 
\u1h in u few HtHMUHls 1 he general use of such devices 
as tills would tend to enable the railroads to trnimiiort 
coal In gcH>d weather when c irs an av (liable ami to 
give steady unplovimuL to mlneis ratlui than the 
piesent weasonal employment Uhls should lower Hie 
prlt e of coal and i c move tlu t u r pre si nt fear of Imv lag 
to close down 1 irgc Industries In t hum of ttmimrarv 
coal Hbortuge 

Hereditaiy Immunity to Discd.se 

I N a recent pnpei re ul IkIor tin \rni rli nn Philo¬ 
sophic ul Socletv I*rofi NNttr M 1 (iinti of the 1 nl 
y c i slrv ol Wisconsin slatid i h it ley Inut aiding su< <» s 
she gtneiarions of rabbils with llu geims of typhoid 
fc yc r lie \yas uhle to develop in tlu i i blond an anti¬ 
body which is iiansiniMed trom motlic i to offspring und 
(elide is them iinuc immune to the disease K dibits of 
Hie fourth oi tlflli r emi dlon so tie de d may U made 
capiddc ot ovcic umlm- an in|tsihui ot thirty to forty 
limes as many typhoid bacilli is the original ruhhlts 
could st ind Win tlu i sac li miiiiiul ImnmniLy is also 
liaiisinlsslble tluou^li the paternal side has not \et 
1 mm n tic t« (mined hut as Protesmu ( uyer si\s It la 
of imciest to bain that young may not only urepilrt 
immunity it allows Horn their mothers, lml mu\ retain 
1 hem sullicuntlv lo triusniit lliem in a me usurable de- 
gres wllliou furth* i Imrminl/nilon to llulr offspring 
l<\en If this is nothing more linn nniernal tranwinls 
slon It may be ol pimthul importanee, slnev a large 
pertentage of a population mUhl In time through such 
transmission conn lo exhibit some degree of Immunity 
to a widely pre\ahnl disease If tla results of our 
future expel Intents Ih ar out our present data It bmiineft 
eyblent tluit \ylien sueeeMullng generations of rabldtH 
are Immunized to typhoid liaidll some mollification is 
made in the Immunity imMlmnUm whereby individuals 
of later generations are capable of developing higher 
resistance against these genus ’ 




The “aentinel" that given a visible indication when the temperature of the coal pile rises beyond the 
safety point, and a big coal dump protected by these devices against the ravages of spontaneous com 

husiion 
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Checkmating the Moth 

New Investigations of the Life Cycle of this Insect and the 
Possibility of Preventing its Ravages 

By Dr Albert Neoburger 



Full Rrown female moth, magnified ten diameters 


I T1IOI (HI tli< mufti tteloiiks to the do- 
miHtk milnmls (though nut to those we 
wish fort mid ilmv nun li hiirui to onr 
\\mill oIk nml our furniture ull tin? >uir 
round /(Hilo^hnl it'«*»trcli hud not huo 
<i*hIh! mh ui In finding nut tin M'cri t of 
Its lift nml 11s propagation Tin riuson of this f m t In, 
Hint uitnln tit mils of Hu molh llfe-iyilt* nro \i rv dlf 
111 till If not lni|M>sKlhk to 1 m_ ohm ru'd tliuu^h great 
mnnlHis of iiioHih Ih iiImuiI eyirywlure (ontlnuiillv 
In i onsi*quenci thin ml^hkf maker onilil not Ik* fought 
mu it hh f u 11 v 1 >1 IT* ih n r sirongl) huh lllng iImiiiIoiIn 

were urn d Humphot miphLlmlini di ) Imhiujhh it whm 
t\|HHUil Umi Dull Mm II would kin p off tin moths— 
wluri us It wuh not tun oilitln lliut thi^i unlmulH 
jMfSKi ms Hu fin ull\ of sun Illu^ Moi Iik liuu l»in Mii n 
i rawHnu idmut on lmles of nnphthiUnc—-un tin utlnr 
*ddi good i\|k rlinu* wa m hul wllh Hum mil Hlinllur 

< In mh tils 

I his lonlrndh Lion mm h« *\plnln«<l hy tin fm t Hint 
Hiero art* (llffinnt spot Us of moths whlih also differ 
hi t Ik 1 r (tiHlouiH of lift Thun Hurt <xlm Ih mIiIon the 
i ltdlu H-ni(dh wlih li onl\ n nidi s In tlotlu s and furnl 
lull a pain r ninth width iU*niio\n Itooks md wall 
paper*, a lentlii r modi inline liatlnr a furrnoth etc 
tli Ml Hum dllTiunt sfHi li s lulling lo Hu Millie 
ininily of lmltirtlliN to Hn 1'lmfdni Hut they are 

found not onl\ In tin doihn of mankind thut Is In 
wool lent la r pa]nr and furs luit also in Main* on 
Komi tiiMH and Hugh spin It y tMiur on upph s and »un 
In lundihiK win ri Ha \ smut Hun ^ ImpjHii to lie In 
hu< h tniilllludiM that Da wind* hlu Ih di*tloy<*d and 
tin Ihm s swarm out to 
fouml a ni w lama i l*c- 
w hue 

\n iim nl lout d ahou all 
tin (li tails nmomlnk tin 
lift of the si animals wi h 
not u r\ vu II known until 
now Put ncmrdlng to 
modern views tin loinhut 
against an animal oi a 
plant doing Inn m < an unl\ 

Ih led sniUKsfulh when 
Its t nstoins of lift an 
known to us in full detail 
Nowaday s Ha i oinhu! Is 
It d on a part l\ physlologl 
c nl basis, wlatlar It (*on 
11 rns Iihi (erla pai aslii s or 
whnttver If may he All 
slngh phaHiHoflts IIft ure 
inyeHtlgutul after which 
i m r\ poKsIhh naans are applied t<> makt Its surUval 
dllHi alt or lm]HiHslble 

i onet mlng llu moths Ha zoologist 1>r lltMilmk at 
li*\etUuscn ha» ninth deluded nwardiiH whhh lone 
had ri nun knlili results To begin with he hns stated 
that It Is of relatU* 1\ lltth nv ill to catili lnoths that 
tl\ aUiiit In the mom and kill them 
lor the-H moths ari always nmsiu 
llm Tin ft minim moth whose 
(U*struoHon Is much more Important 
does not liV oftm liei ause tin hack 
pint of Its IhhIv Is too heavy for fly 
Ink This hm k part Is considerably 
largi r Hum thi one of the muMiilIm 
moth and Is filled with iggn to ih* 
gienter part so as to lie Ilkt a lien\y 
stick For this reason the ft limit 
sits gent rally cpih Hy in a hidden 
corner It mous little and generally 

< raw Is nbout slowly If It eycr files 
It does so inuih slower than tin iniih 
and with n slower flapping of the 
wings lor this ixason there will he 
rarely an opportunity to see a female 
moth fljlng or even to find one at 
nil the more so, as they are rather 


scarce. To ubout ninety or a hundred males there Is 
isrlmps only one single female moth That Is why the 
eati fling of the males Is of so little value, as there are 
always enough which remain living and know how to 
find the mre femule which men will generally not be 
aide to see 

Tu find the oya and the greedy caterpillars width 
iruwl out of Hie oyu Is us difficult as to find the fe¬ 
males Sloth arc less limn a millimeter long The 
caterpillar grows though hut when it Is big enough 
to Ih seen hv sight alone it U generally too late The 
female does* n<>t lav its nyu directly on the material Hie 
i lot lies, the furniture i ti , etc, which are studies! so 
ImeJIj later on by the witerpMars Quite on the eon 
irur\, it lays them In some esirner in small e rm ks of 
(lie floor and sueh like places where the) ure neither 
lookesl for nor to be seen at all From them the wee 
call rpl liars i raw I out W lien laying the ova the female 
does not pmylde for food somewhere niar them Thus 
the caterpillars Ugln to uunder and to hwik for food 
The femaliH him died after hnvlng laid their ova 
and as tluir IhuIIis nu guierallv to lie found near the 
place where Hay laid tluir ova they are generally 
eutin up hy thcli own (U*MeendaniH Then these wail 
der until Huy find at last woollen materials or furs, 
or If they are is irk mollis istopjars of bottle* Here 
they huye what they looked for, that Is food 

Now Hay liegin to feed with a gresHilmwe thut is 
astonishing 'I he holes in the materials grow bigger 
and bigger and with them the caterpillars gpw and 
reach id last the length of a centimeter But it may 
lie a yiur before they Much thin uDe As they tHke 
their food onl) from them materials and eat nothing 
but these the sire of the boles in tlase materials cor 
responds with the sl/e of caterpillars In eyen respect 
At Inn the caterpillar is ohserved It Is often too late 
for It bus then already done great harm It Is singulai 
that It knows well how to differentiate the materials 
Is eating for In mixed 
woollen materials which 
consist Of yyool and cotton 
it *nts the yu>ol alone and 
leaves the cotton un 
touched 

When Hie laicrplllur has 
lived for sium tlim and 
luis reai lied a certain sire 
It begins to pupate To 
form Hie mh (Min it usi*s Its 
owl) exinnunts mixed 
with wool, horse hair and 
suchlike material The 
cocoon will Htltk fast to 
clothes <o\ers carpets, 
etc to whlih the eater 
pillar Ins fastened It 
From this cocoon the hilt 
terfl) conics forth and the 
e>ele of life us described 
here begins anew for another generation 
The riHicanlas whhh Dr Tit* huh continued for 
years which have Just liecn finished and the results 
of w Idrh we hu\c reproduced pbtorlally, whuw wbut 
cnoinioUH diflli uIHcn arise wheat we strive to destroy 
the moths Frequent beating, which is recommended, 


is certainly useful, but will not remove the caterpillar* 
from the rauterlnt* to which they are firmly attached 
hy their trophl nor will It remove the welt-fixed 
cocoons If the garments are beaten much, of course 
the number of caterpillars will be greatly diminished 
by and by But ti certainty that they all hare die- 
appeured is not given Even when looked over ever so 
carefully, young and small caterpillars will be over¬ 
looked When the pieces are locked Into a moth proof 
iase after they have been beaten, there Is tlie danger 
that not all the cnterplIInrH have been removed by 



Destruction wrought by moth caterpillars, and 
ten-fold magnification of the eggs from which 
they hatch 


beating and that those that remain continue their work 
of danmgi within thi <aso But of course, a well 
dosed box is a good protection agulnst Hie immigration 
of new moths Dr Mcckbmh tabulates the value of 
the yyool eaten h) the moths In Germany as many 
inlHlonH of gold marks yearly But the whole damage 
Is, of course u much lurger one than the value of tbo 
wool as in many cases clothes furniture etc , are dam¬ 
aged which lose In valut hv Hie holes the moths have 
eaten The effect of many strongly smelling chemicals 
tt PI tears to be doubtful as mentioned nlxivc and there 
remains the open question how to promt the damage 
b> moths. 

On the basis of his physiological researches concern 
Ing the customs and thi generalIve faculty of the moths 
Dr TUM.lmk asserts that It Is best to keep food from 
the cuterplllars so that they perish hy hunger The 
simplest method of doing this Is to combine the wool 
with a substance that makes it InedJhk for the cuter 
pillars. It is very hard to find such n suliMtunee which 
of course, musl he \ylthout any smell not to make it 
disagreeable to wear the clothes or to remain In the 
house and which umv not Influence either the colors 
or the qualities of the wool It must be possible also 
to treat water prinvf material yvith It After Dr Tlt- 
sclmk has tried more than 2000 phemlcals, he has suc¬ 
ceeded In finding one that would fill the blU Threads, 
textures, felts Impregnated therewith show no trace of 
Lids treatment ufter doing They look the same as 
Ufore they manifest no objectlopable ordor, they are 
soft and pliable and have not changed In uny way But 
the (aterplllsrs put upon them do not touch the food 
any more and quickly perish with hunger 

Slag Concrete Road* 

LAG as concrete aggregate haa 
been used In concrete roads for 
something like nine jears, and there 
are about 225 miles of ouch roads 
now in use In various parts of the 
United States. In some placet tbit is 
the moot economical and moot easily 
obtained aggregate * but many engi¬ 
neer* find contractors look confidence 
in its wearing qualities Extended 
observation of slag-concrete roads in 
construction and operation, recently 
infid*' indicate that 'While this mate¬ 
rial presents peculiarities m to orig¬ 
inal manipulation and as to wear, 
roads built with It are In substantially 
as good condition as those of compar¬ 
able age using natural aggregate. 



Textile fabric of half wool and half cotton, showing the precision with which the moth 

caterpillar select* its food 




I ull grown moth caterpillars, likewise magnified 
ten times 
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Th* ^ ftvUn> ****** • h ® wIn * £«*«“» trolle J wlrw " nd trolly from which current )■ obtain'.If r driving the Jet-pump Center The controller for ntnKlojf *nd etopplng the motor Right The 
power unit) eoo«I«unf[ of »n lS-horaciw wer vertical electric motor direct connected to a centrifugal pump It revolve* In ft well thua enabling the barge to be steered 




* '' * M ■' <kJrnx~v * w?.-. j • 


The English canal-barge that is propelled by the water jet system 


Water-Jet Propulsion 

O NE of the favorite subjoin for the efforts of would 
bo inventors is the propulsion of ship** by means 
uf the reaction from Jots of water dim led astern 
Tills system has the ads ant age that It works, and the 
disadvantage that it is decidedly Inefficient An In 
mallallon of the sort has, howevtr been made in Eng 
land and the peculiar cimnustuneea under width it is 
used fully Justify the loss of efficiency 
The Midlands canals are very shallow' and hint l>e- 
tome somewhat obstructed with underwater growth of 
weeds. The customary horse towage lias become too 
expensive, while the shallow canals make use of the 
w_rew propeller Impossible A Norfolk nmnuftutunr 
of propellers was therefore given the o|>- 
portunity to design n «iK?ci«l propelling 
unit having a water Jet made bj an 4 !ec 
tricallj drl\en centrifugal pump 
into a cylindrical, open we 11 built into 
the bottom of the barge and remhlng 
through to the deck Is tcleHeopoel the 
power unit Which I'onnlstw of itn 18-lairse 
power elcctrh motor dliwr counts te*d lo 
a 10-lnch centrifugal pump, hot It on a ver¬ 
tical aim ft This unit Is carried on ball 
hearinpi in such a manner that It mav 
be rotated by means of a tiller In this 
niHnner the barge mu\ l>e steered without 
a rudder, ultuplv b\ turning the w«t*r 
Jet In addition It mn\ l>e stopped or re¬ 
versed bv swinging the tHUr through an 
arc of 180 degrees 

Owing to the fact that grass would 
quickly plug the Intake owning of the The loeom 
pump, the latter Is provided with a mini 
btr of guides whllt Immediately lielow 
these guides Is mounted u Imr having a sharp cutting 
edge When weeds collet I on the intake a quick movement 
of the tiller or slmplv the ordinary steering movements 
suffices to cut them Indween the guides and the lair 
The supply of current for the l8-horsei»owor motor 
Is taken from two troliev wires <tus|»ended our the 
canal With the motor consuming 12 horsepower u 
speed of 8!(i ml Us jar hour was given to a 70-h\ 7 foot 
canal tmrge having a nominal load tonnage of 27 tons 
and the cewt of power works out at one*rtfth of a cent 
l»er ton mile The cost of the overhead irollev wires was 
about fOOO per mile Allowing for caplrnl cost tin 
working expenses of the electrically propelled barge nre 
about half those of the horses whose place the ln«tulla 
tlon take*. 

Tlie weight of the complete Installation is 2400 
pounds and it con be trans¬ 
ferred tn a few minutes to 
any other barge which Is 
equipped with the necessary 
well. 

Old Egyptian Water* 


Museum South Kensington One from Kumak date s 
from tho reign of Vrmnhotip ill (B C 1417 1(801 
the ntlier from Kdfit is of ihi Ptolemnlc Epoch In the 
former flint is measuml In tin uniform eisea]** of iht 
wafei In tlu lattir In Its uni form admission In eucli 
ease there are twelve dlflVienl acaleH <t^rresimmlltig to 
the length of tin night or day In diffuent months 
Huh of these m alts is dhhhd Into 12 eepml parts 
showing that im hour was it first of variable length 
living one twclftli of llu l< ngiU of the dav or night it 
the purthular Him. *»f war 
Claudius IMoluuv folks led Hie observed times of Hie 
pliant h of a numlier of inn »r ellipses, these wm iiHed 
bv several Lnw silgatnrN Im hiding Newcomb ( owelt, 



The locomotive of the monorail line, showing the double flanged wheels and 
the low hung center of gravity as the rail is straddled 

rp cutting and Kolhcrlnglmm In studies of the moon’s secular nc- driven fn 

moviment teleration Ah the tlmeH wort presumably obeerveel Ft 1h ft 

uneiaents with some niu b Insiruments as those now exhibited tageH for 

1 the bar tlu lr Ktudv with an estinnU of their ncuinuv, Is of hamper a 
wer motor some astronoiuhal InqMutnnee teriltorv I 

ove r the __ fy » , „ Nni Thb 

M>power u Conquering Excesmve Grades and Curves rail ui«m 
(Min 7 foot with a Monorail Line earn dear 

if 27 tons f \ building in to lap i magnesium sttlfnfr dejMwdi There lan 
of a cent 1 situated far back In tin mountains of southern ( all sab tv on 
wires was fornla It was detUUd that i monorail rHilnmd would wvmil o ( 
cost t In be the most pnuUoil tv pi of wnstnutlon In fax*- Halriralr 
barge are miring for smb a line vir\ lltlle grading would l>e grades an 
io Installa required and furtliermoie tin ri could lie Ineorporatid aettlng th 

curves of n degrw of shaipnisH that with other tviien mo hard (I 

j N 2400 of construction, would have m be trimmed down ho high tl 


At the prest^nt time about 1*1 mlUs out of the 28 
Im Ing constructed are under operation Thin road Is 
Is Ing opt tided with hordsons (arrvlng a load of ajp 
provinmt* l> three tons, and live ions on a trailer The 
com pun > has two of the w and Iuih Just Inst allot] a 
Budfi cnglm on No 1 which has worktd mir the road 
a fiw limes It Is a i»l« asure tn watch this engine 
make 10 \n r cent grades and 70-eU grot turves Rhe has 
loaded la rst If with at hast foio tons tarrilng a Ava¬ 
lon trallii mcl jmshlng a lumiter tin with at least live 
tons on It making a total of soua thing over 17 tons 
to a tilp TIiIh engine m ikc*s then grades aud curves 
In see on 1 1 h)hh d Juki 1m»\v I irge n load tho engine 
will Inis not iimi determined hut the company 

fe i Ik sure that ila tractor would come 
nui iIn JiilJs with Ml tons of material, 
1 m side s Ms own \\t ight 

I >urlng the month of Ottoiler the fort** 
limn with to men eeanphtesl four mlh*H 
of road that was \ci\ lough and a gmit 
putt these im n were on the shove Ih 
owing to the rot kv washes that were e*n 
countered Si uidard tic h an UHttl placed 
on eight foot (enters hacli Usit oonslnts 
of a siagh plumb ]w st pfacisl In llu> ee«i 
ter of tJa tie and braesd on cltljir side 
On the phmih |mjs|s is a siilngir supiMirt 
lug In turn tlu Mingle »0|Miund rail The 
UmlH r side rails s ( r\e ns guide rails, 
rjielr fates make contiKt with thf rollers 
on cither side TIicm rollers serve to 
imdnietln the espilJlhrliiiii J he engine and 
earn are designed much like a pack sad 
'heels »nd die the \ are susiteneled mi two wheels 
from the Hlngk rail with Inuvv overhang 
as Illustrated Da motors me t liuln 
driven fre»m both the front and buck w 
Tt Ik felt that this tv I>e of load has st viral advan 
tageH for elemrt hauling where grades and curves 
hamper a twe»-rall line The Mibtv over cloudburst 
teriltorv is well taken earo of compand to a surface 
Hm This Klrueture wlands H4 indies to the top of Hie 
rail above the average level of the ground The ore 
cars dear the ground on the sides about hI\ Indie* 
TJ»tre have Insn heveril uondeifu) demonstrations of 
Keefe tv on this lint On llu*s( \e r\ severe grades on 
se vt ral in t aslons Ha train ( rew h is lost e ontred of 
their train and the trains have stinted down over theHO 
grades and eurve*s at a idgli inti ot s|hhi 1 loaeksl In 
Retting the rail brakes Ha < re w would then set them 
mo hard that tlie v would mtse (hi doiibk ffangt wheel 


QBVKSUL ancient time- 
ohaervfttlans, inch a« 
the statement of the equality 
ot day and night at the 
equinoxes, make It clear that 
wane form of clock was em 
ployed. It 1« therefore In 
terettta# to note that casts 
of two Hiorptfan water- 
* lock* have lately been pre* 
wnted by am Egyptian Gov¬ 
ernment to the Science 
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Complete monorail train ready for action. Even when the wheels rise clear of the rati, the timber 
side-rails and the deep straddle keep the train on the right-of way 


(ho eompum now h«s snfetv 
ehvhes In vise which pro- 
v ont t he c ars fremi being 
thrown off the rails at nn> 
rule of k|mhh 1 no matter how 
vlolenth tlie ihII brakes muv 
Ih* applied 

The <oMt of building a 
mile of this iimnornll roud 
v trie m from fffOOO to ?7(MH), 
according to tlie territory 
pnsHod through 
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the house healthier and more comfortable 


hi LULONfc, la tli« struitnral material out 
of whU.li the frame-work i trunk llmh 
Hnd twlgN) of ull trees In built Its them 
leul composition Is fairly uniform, hut ns 
it occurs In tms It Iuih associated or 
combined with It a variety of other coin 
pounds such as lignin i»ectln, snia rln ttt all of vs lilt U 



Man-Made Lumber 

Revising the Structural Arrangements of Saw-Mill Waste to 
Make Possible Its Utilization 

By Howard F Weiss 


Its finished products, oven from a great number of 
different trees, are all of uniform grade and quality 
Ibis Is not ho true of the sawmill the finished product* 
of which reflect directly the Inherent characteristics 
and properties of the Individual trees from which they 
(Hme 

In the conversion of round trees Into square-edged 
lumber mwh wastage or offal Is lumnd to occur This 
lakes Lhe form of slabs, edgings, sawdust shavings, etc 
*winw of this offal Is usod^for fuel, but much of It finds 
Its WHy to the burner 4p9 Is destroyed This Is the 
practice at most saw ml lift now operating In the United 
States and ns a result It hgs been estimated tliut some 
fortv or more millions of cords of wood are each year 
filling the air with no more valuable product than 
smoke 

About five years ago some lumber companies pop¬ 
ularly referred to ns lhe ‘Weyerhaeuser group/' en¬ 
gaged the C F Burgess Laboratories to work upon 
thlN sawmill offal problem and see what, If anything, 
could l>e done to utilize It In smne practical manner 
Numerous plans wore considered such for example, as 
rht manufacture of briquettes, the prudm tlon of ethyl 
alcohol wood creosote* and oils, organic acids, etc , 
but all these projMisals had such limitations that their 
common lal development did not nppenr particularly 
promising Some researches were then started with 
the ohjeft of einhnn Ing the niort doslruhlc features of 
the two primary wood using Industries mentioned 
above namely the lumber ami pnj>er Industries The 
quistlon was asked 'If tre**s can 1 h picked to Indl 
vldual fillers and tlmse then put together again in thin 
sheets culled pHper, w^y- ciUldot the trees be picked to 
pieces and put together In thicker sheets culled boards, 


In 24 hour*. Expressed In another way, a layer of 
balsam wool only one-half Inch thick, offer* four times 
as much resistance to the escape of heat as maple or 
oak lumber of the same thickness This pats balsam- 
wool Into the same "warmth giving*’ class of products 
os sheep's wool and the best of the hair felts, and very 
much better than products made from flax, cork, and 
other fibrous materials. 

Balsam wool U mode from living balsam, spruce and 
pine trees, the woods of which even when In a thor¬ 
oughly dry condition, weigh over 20 pounds per cubic 
foot or more thun five times that of the finished bal 
sam wool mude from them This great reduction in 
weight Is brought about by cementing the Individual 
fibers together after they imve first been picked apart 
from the natural wood, so that In their rearranged 
etindltion they extend In all three cubical dimensions 
rather thun In only two dimensions as occurs in form 
lng a sheet of puper In fact the first steps in the 
manufacture of balsam wool are not unlike those prac¬ 
ticed in paper making 

The sawmill offu! is first freed of foreign particles, 
such ns stones, iron etc, and then cut into small chips 
which are run into a steel digester and cooked in the 
presence of un alkali, until the cementing material 
binding the fibers together is loosened The partially 
rooked chips are then mechanically beaten so that the 
fibers Hre kno< ked upurt and the wood becomes a mass 
of individual fibers flouting in water In this condition 
the Individual fibers are then treated with a fire¬ 
proofing compound so that they will not bum if exposed 
to flame They are then formed Into sheets or laps 
and the moisture content reduced to air dryness, after 
which they are suhje<ted to a very violent beating, 


impart to the natural or llgno-oelluloHc a 
variance in color and chtudud projwitles 
The physUul form in which Lilluhra Is 
built up by the glowing trees varies even 
more thun Its chetnlcul In certain trees 
it is developed Into long hollow tuls^-llke 
cells or Into short hair like fibers or In 
dense thick walled and more or less elr 
cular “stone cells,’ or at times into dell 
cate brick shaped, pith rav (nils It Is 
these variations in the chemical and 
phvslrnl Htructure of the cellulose forma¬ 
tions that ennblt the ldentlfh allon of lhe 
various woods with s< ientlfU «oi urury 
and which also determine the commercial 
uses to whlih the various woods ure put 
Two great primary Industries have been 
developed In this counLrv that are depend 
ent entirely or almost so upon the ccllu 
lose structure of trees for Ihtlr existence, 



Interior of plant that makes four-foot-wide boards from previously worthies* 
slabs and limbs, making 20 year-old timber serve in place of ISO-year growth 


width knotks the fibers apart In air and 
causes them to form a cloud of indl 
vldual fibers. In this condition they are 
picket! up by n large fan and Mown 
through distributing hoods against a mov 
lng screen. These distributing hoods are 
so designed ilmt the fibers are deposited 
upon the w reen In a continuous and uni¬ 
formly thick blunket six feet wide As 
the fillers pass from the distributor howls 
to the wreen tbev are blown through an 
atmosphere of cement In n highly atom 
Ixed condition which causes the fibers to 
cement themselves together when they 
strike the screen. 

Now unlike paper, the axes of the fibers 
extend in all three cubical dimensions, 
and this feature accounts for the remark 
able porosity and extremely low density 
of the finiHhed product The traveling 


imd from thes< two primary Induwtrles u 
host of uUuih In turn derive tlalr existence The 
combin'd result Is that mlIIIons of dollars of capital 
are Invested In, and hundn d* of thouHtindx of Anur 
lean worknun derive their living from changing the 
cellulose structure of wood and converting It Into 
forms miltahlc for modem Industrial mpilremcntH 
Then* two greut Industrie are the p«i**r Industry and 
tin luinlar Industry both of them tin primary feeders 
for an innrmmi* tonnug* *>f commodities intimately 
Iihntitled with our dully existence 


and thus actually make Ixmrds by altering the indl 
vldual fiber and cell structure? 

Search for an answer to this question finally led to 
the development and manufacture of two new com 
merdHl products from living trees In order to carry 
on the commercial developments of the laboratory, the 
Weyerhaeuser companies organized a separate by 
product company, and thlN company built two plants at 
(Mtxput Minnesota to manufacture the new products. 

The first product to reach 


screen then curries the blunket of fibers 
through a dryer where the water is evaporated and the 
ttberB dried When the blanket emerges from the other 
end of the drier, the filters are thoroughly dry and 
cemented together In an endless blanket about six feet 
wide and one und one-hHlf inches thick At this stage, 
two sheets of tough kraft paper coated on the inside 
with a thin film of water- and moisture-proof asphalt 
are pressed against the blanket of wood fibers, and 
(rmirinued on page 


Alllimigh both of tin no Industries use Oil same raw commercial development was 

mat* rial mumlv living tms Ukv differ almost at the a flexible, resilient felt like 

very start In their method of ojieratlon This differ product called balsam wool 
emt (kiuih evui In (he logging operations and it Is It weighs only four ptmnds 

seldom that logs for lumber and paper mills are gath per cubic foot or aaiwhlrd 

ir«d at Hu same time, although In late years there as much aw cork This verv 

1 ms |>o*n a tendency to consolidate these operations to unusual lightness accounts 

some degree for the remarkable resist 

The main difference between the sawmill and the anoe balsam-wool offeri to 

paper mill proems Is that the ftBwmlll changes the the passage of heat as the 

cellulose Ntruuurc onlv In mass while the paper mill entire product Is nothing 

Is not satisfied until It niters the form of the minute but a maw* of entrapped air 

and individual tree fibers nnd often their chemical cells and cavities In which 

structure us will Tim* one Industry deals with the all air circulation Is almost 

tret' In largf unit* whlh the other Industry dissects entirely eliminated It al 

the tree to Individual and minute particles Because lows only 0,1 British thermal 

of fids the puptr Indunrn Is ubk to use trees with a units to pas* through one 

much wldtr variance In size and shape than the saw square foot of its surface 
mill Industry and It furthermore can change the ehein- per one Inch thickness, per 

leal und physical stnutme of the wood fibers so that one degree temperature drop The endless blanket of balsam-wool emerging from the machine 
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Machine-Gunning Auto Bandits 

T HIEVES, after committing a holdup or a robbery* 
are able to flee In motor curs because a policeman 
armed with only a regulation pistol, while pursuing 
the bandits, finds It difficult to shoot straight and 
4 wing" the outlaws. This condition has caused the 
)H)Uce departments of several of our large cities to 
adopt the submachine gun Invented by General John 
T Thompson, who was dlreitor of arsenals and chief 
of small arms production during the world wur 

In order to show the effectiveness of thin gun during 
a bandit chase a demonstration whs recently curried 
out at Tenafly, N J The weapon was mounted in a 
side-car of a motorcycle and operated by a iKdlctmnn 
The motorcycle pursued a seven passenger motor car 
supposed to contain thugs attempting to nntki a get 
awny The auto was towed by another cur a safe dis¬ 
tance ahead These two were running at a fust clip 
and the motorcycle was about 50 yards to tin roar 
The submachine gun operator oj>ene<) fire on the “ban 
dltH* M car and a hall of 45 cHlIbro bullets punctured 
Its tires full of holes, bringing the machine to a halt 
It would have been an easy matter for the officer to 
hit uny one sitting in the automobile und If the crooks 
armed with the liewt automatic pistols hud tried to 
shoot the pursuing officer they would huve found It ex 
tremely difficult to 4 get” him at a distance of 50 yards 
The odds were heavily against them from the moment 
the anti bandit gun opened fire 
A demonstration was also mude to show w hat the 
gun can really do to an automobile when this becomes 
the target of automatic firing At a distance of about 
80 feet three of these guns biassed awav simultaneously 
at the touring car Just referred to and while It re- 
malncd stationary Counting the combined fire of the 
thfee weapons, hullets poured into the car at the rate 
of over 2000 per minute And this fire reduced the 
machine to a pile of junk In less than a minutes time 
The tonneau was perforated till it looked like n Swdwt 



. > 
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Submachine gun mounted In police side-car 

lng the usual clutch lietwem engine and gear box The 
operating mechanism of this dutch Is tied to the dutch 
pedal along with that of the regular clutch When 
the pedal Is depressed in tin usuul wHy, both clutches 
are disengaged and the numbers attached to the gear 


under ordinary circumstances but when the car begin* 
to got out of control on a hill It permits a shift to ft 
lower tqiecd fur the purj>OHO of braking with the engine, 
at any speed at which the car may ht rolling It la 
the simplest application we have seen of the multiple 
cluUh Idea most devices In this class having what 
umounts to a separate club h for each speed Mr 
sa*on tells us that he 1ms driven hN car so equipped, 
for 5000 miles with no trouble urnl no alteration 

Fabric Bodies of Novel Type 

O NE of the most inu resting novelties at the Paris 
show wus the display of fahilc Imdies for closed 
cars lightness durublUtv and economy In construc¬ 
tion arc claimed for them The new t\pc lias the great 
advantage of requiring a cornput utlvc h sinnll invest 
ment for machinery the labor coM Is also lower This 
will enable the car manufacturer to bring out bis closed 
models ut u price that will uppenl to a larger public 
limn at present 

In this country a fabric body whs shown at the 
unnuul Automobile Salon held In New \ork In Novem¬ 
ber winning the approval of the well to-do class of 
motorists who constitute the principal clientele of that 
exhibition and the Interest of fmtory executives who 
also attended K 1 < hi Ids, Inventor of the fabric 

hodv developed here has subjected one of these Jobs to 
a \er\ satlsfactorv 12 month test during which it was 
driven sonic tvuntv thousand milts 

The fabric ImmIv In Europf is built on what Is called, 
after Its originator the Weymann SyHtem It Is an 
* xtremcly light )x>d\ with wooden frame members 
that do not tomb null other but an Joined by metal 
plates Hare an no longitudinal Mils and the seats 
and floor lH»urdn rest directly on tin chassis ho that 
the bodv supports only its own weight It consists of 
a light frame over which tlu fabric is stretched 
The AmerWan fabric bodv built on the Childs Sys¬ 
tem Is far more sul»d»ntbil In conHtructlon and dur- 



Left Find »tcp In construction of the fabric body a convention*] wood frame beln* covered with r<»ar»*-m*i»h galvanised wire. Uttirr Appearance of the finished Job a eu*tom mmle fabric body 
on a standard chassis. Right One layer of wire two of wadding rind one of canvas having boon applied the Job Is here shown rnndy for thr application of the outrr surface of leather cloth or other 

finishing material 

Three stage* in the manufacture of automobile bodies by a new process 


cheese, the radiator was ripped to pieces and the gas 
tank and the steering gcur wire utterly wrecked 
Finully nn Incendiary bullet wo* shot In the spilled 
gasoline and Instantly the car wus a mass of flames 
The anti-bandit gun lias been made prucMcnl and safe 
within densely populated districts by the 
Introduction of blrdshot cartridges The 
latter, In conjunction with the marked ac¬ 
curacy of the weapon, insure the safety 
of innocent bystanders beyond the range 
of a few feet The blrdslmt cartridges 
will Inflict severe punishment on a crook 
without futally wounding him 
The gun weighs only 0!£ pounds and 
Is, therefore the lightest rapid Are gun in 
existence The next lightest automatic 
gun weighs 18 pounds The weapon can 
easily be held In one lmml and fired nc 
curately It comprises but 38 parts ns 
against 225 parts in the next simplest full 
automatic gun The gun Is both a Bingle- 
shot as well as a full automatic weapon 

Certain Gear-Shifting With a Foot- 
Loose Gear-Box 

E VEN though gear boxes are nowaday* 
so designed as to call for a minimum 
of skill from the driver, attention Is al 
ways turned to devices that aim to elim¬ 
inate entirely the human element from this 
Important feature of automobile operation 
Mr A. EL Saxon, of Blackpool England, 
achieves this end by means of a secondary Auxiliary 
clutch behind the gear box, supplement 


)m»x shaft uro then brought In oontuct with clutih 
brakes bringing thtm to rest rapidly After engage¬ 
ment of the desired speed, the pedul Is released, und 
the drive is transmitted through the two clutcheH This 
makes nut alone fur foul proof and tumble-proof shifting 
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Auxiliary clutch at rear of getr-box, designed to bring the gears 
permit easy shifting at any car speed 


nhllliv It bus the conventional wood frame construc¬ 
tion u^d In standard print Ice with the addition of a 
few thin light strainers win re panel contours are 
required Instead of the (Ustomaiy wood or metal 
panels a two-mesh No 10 gage galvanized wire Is 
stretched over the frame, upon whkh are 
placed two hntrs of cotton wadding, 
whhh arc' taislomd Into the wire by 
h( retching over (hern tightly n number 
ten ennviiM TIiIh provides a strong hut 
flexible panel over which Is stretched tho 
leather cloth This Is specially made for 
the purisise und differs from ordlnnry 
artificial leathers Jn that It Is n two ply 
or luminal* d fahrlr bonded with a special 
oil cement itid the < oaring will retain 
Its luster almost IndLflnltely 
A numlH r of body builders arc already 
producing fabric bodies on I he Child* 
Svstim and It is asserted that over 8000 
Jolw are now In course of ennstruc tJon 
I nun the car owners standpoint the prln 
< Ipnl advantages claimed fur the fabric 
IhmIv are lighter weight with correspond 
lng (Lunomv In operation elimination of 
the drumming, rumbling noises due to vi¬ 
bration, and the ease with which It Is 
c ired for and repaired To these may be 
added a lower first cost nnd a marked 
saving In insurance rates It seems that 
the Insurance companies consider the 
fubrle bodv, because of Its strength and 
to rest and flevlhllltv a safer risk than the wood or 
inetal punel Jobs, jusiifylng lower rates 
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A 100~pound phosphorous bomb hits fire-control 
platform of battleship This phosphorous umbrella 
would make sighting of guns a problem 


ir TT YIt\ htriorv riinwx tluit men Imve 
i\»r xoiijJii to sot urn the high places. 
Thcrt 1ms Item more blond spilled for the 
posw*HKhm oC hill tops ridges and tower* 
tluin for uny ntlur objective High indntH 
lunc lieen dcriml for observation and 
for itosltlons on wtit< h to plant bath Hex Ainraft huv< 
extended enormously the Held of observation, nnd in 
the larger rizo* t!ie\ afford a movable and Impregnable 
‘battery, which <an hurl u shell larger than anv gun 
over devlseel 

It d««*fl not take any flight of Imagination to realize 
that the difference In shooting a bird on a limb ami 
one living Is u matter of “leading** the tmget Nor 
does it require technical knowledge to understand that, 
If an alrplune is flying out of sight, it cannot he easily 
picked off by anti alreruft fire It takes the keenest 
cycw to see aircraft at elevations of over twelve or 
fifteen thousand feet On the contrary if he makes 
use of smoke screens, .ghd smoke lsunt*, ft *>llot can 
bomh with comparative Inummlty ftt one thoUxatul feet 
or lest Much Iuin t>eeu said ubout the value of truc*er 
ammunlUon, but sue h ammunition Is neees««rlly of 
dlfforont weight from ordinary ammunition und, since 
the burning up of the trail Nultstum* constantly dl 
inJnlMheN the bullets weight an It goes upward it Is 
bound to traverse a path dlff< rent from thnt of ordlnurj 
ammunition Vslng onl> tracer bullets would l>e a 
remedv for this fault but difficulties of supply are 
encountered During the war about om tracer built t 
was allowed for imh flv* regular bullets In atrial ma¬ 
chine guns 

To sav that a bomb will not sink a battleship is like 
saving 1 thev omt put you In Jail when you are 
nlroadv in It Is natural for de\ntecn of an old order 
to clow their cars and eves to anv change If In the 
future, some means should 1** di\eloi>ed that would 
render nlrplnnes helpless there would pre>hablv l>e a 
few veterans of the air services who would rets at all 
the wav to the ground In n full spin that It couldn t be 
done 

'When sterna supplanted sails after u long struggle 
there were hnrdv oh! wdlors who ]»ors|wtentlv declared 
thut It would not lust long The change from wooden 
to Iron clad ships was made over a storm of naval 
pessimism that lasted for several years, 

A bomb, whether laid In 



Bombing the Battleship 

Smoke Screens and Phosphorous Bombs Enable the 
Airman to Make Close-Up Attacks 


The < lalm 1ms been made that nil the bombing testa 
conducted ho fur Imve been against ships that were 
anchored und helpless, and the inference has been 
dmwn that* wire the ships moving and defended, aerial 
attacks would lte harmless. But this Is bogging the 
question A battleship under steam, and carrying ning 
azlnes of ammunition nnd a lot of delicate eloctricul 
equipment would be out of commission far more quickly 
than n so-called ‘Mend * ship. The purpose of the bomb¬ 
ing test* made so far ha* been merely to practice live 
bomb dropping and to discover the particular altitudes 
best suited for the particular bombs, etc The tests 
In 1021 showed that armored ships can be sunk not 
only by bombs plucvd directly upon them but bv bombs 
that fall In the water near them The depth bomb has 
IsHm fairly well dev« loped. He It remembered also, 
thut tests In 1021 were carried out successfully against 
a radio-controlled Hhlp with as much ease as against 
an"anchored one It has been pointed out that the 
battleships used in the tests were obsolete. So were 
tlie airplanes. It in also significant that as many hits 
were scored upon towed or moving targets as upon those 
that wore anchored 

The t>olnt him been made that the i>orcentngn of hits 
by bombers bus l>een vt ry small but when this 1 h said, 
xinkinq shot* are meant. The lurge number of other 
shots tlmt come close enough to a ship to disable her 
are ignored by the critics of bombing craft 

The speed of Bhlps Is not sufficient to enable them, 
without rare good lu< k, to escape a pattern snlvo 
covering a consld« ruble area, such ns aircraft can 
drop around the target It takes so long a tiaie for 
n huttleshlp to turn out of her course that bombs can 
full from quite a height and still cover her Even if 
a ship completes n turn of 00 degrees nothing 1» gained 
for the pattern shots cannot be eluded Zigzagging to 
ew ape from aerial bombs is a useless maneuver 



“Virginia,** the larger bombs were 
not timed for the altitude at which 
the actual bombing woe done i a , 
11,000 feet It was estimated that 
some of the bombs went 200 feet 
beneath the water before exploding. 
The maneuver, however, was partly 
for the purpose of testing the func¬ 
tioning of the various bombs. 


Anti aircraft gunners on this ship would have burn¬ 
ing phosphorus fogging their gas-mink goggles and 
running (town their backs 

Dummy bombs drop differently from live bombs, and 
the i>erHonnel of the Army Air Service does not get 
mmi» practice with live bombs. Hence, direct hits 
have not been quite so high on battleships as they 
will be 

During the 102ff iHtinhing of the “New Jersey” and 


Anti-Aircraft 

Guns Useless 

Against a mod¬ 
em airplane 
with the pilot 
and the gasoline 
tank enclosed in 
armor, such 
ground fire os 
would reach the 
target would be 
deflected unless 
luckily placed 
Tracer ammuni¬ 
tion, an stated, 
does not work 
out very well, 
w hen shot up- 
ward, Itecauae of 
itK deflection This 4000-pound bomb blasted a 
Tracer bullets hole 60 feet wide and 20 feet deep, 
may make the hit would utterly disable or 

same hole In a *tak * battleahip 

ground target at 

certain distances as regular bullets, but for alt work 
their value Is doubtful If not even detrimental, for 
their tall must swerve them as stated from the course 
followed by regular ammunition Several aviators 
have stated, unottldully, that In order to demonstrate 
the case they would hazard anti-aircraft fire from a 
battleship provided they were given the opportunity 
to drop bombs on her 

To hit an airplane In the air several unknown condi¬ 
tions are Involved If he la not uring tracer ammunl 
tlon, the ground gunner must know the speed of the 
airplane, Its altitude, its distance, and the wind currents 
between He has no way of determining any of these 
factors and the spravlng of a great quantity of bullets 
nlong the supposed path of the airplane Is the only 
way of getting in even a chance bit It Is easy to see 
thut an anti nlrcraft gunner shooting from a rolling 
deck of a battleship would be at a great disadvantage, 
and the few seconds In wbhli he would have to get In 
all of his shooting would lessen his chances of success. 

In an attack upon battleships by airplanes, it might 
be expected that some airplanes would be destroyed. 
Even no tills would be economy, for battleships cost 
so in fit h more than airplanes that several alrplshes 
with their irews could l>e sacrificed in order to sink 
only one huttlenhlp costing thirty to forty million* of 
dollars and Its crew of a thousand men. When a 
trench Is taken it is usually exj»ected that some losses 
wiU occur 

Such pictures as European countries publish in their 
journals allowing bombing planes have significant char¬ 
acteristic* Note the egg-shaped nacelles. Note the 
nose of the American Barling Bomber Such curved 
steel armor will afford very 


the wut* v ami exploding 
upon contact with a ship or 
whether dropped from an 
airplane or shot from a Min 
If It Iimh Hufllrlent *xplorive 
will rink the «hlp 
There ore nlnruft that 
mn cnrrv u load of ten thou 
Hand pounds, but It i« not 
nemwarv to drop anv bomb 
of thlB weight In the \lclnltv 
of any battle fleet no far 
constructed Bomba of six 
hundred poundB or eleven 
h u n d red at the moat a re 
suflh lent to place a ship 
even though she lms steum 

up and her machinery run Smoke bombs have been dropped to windward of this ship. Bombing planes coukl sweep down* just 
Ing out of commission. above this smoke and drop their bombs with deadly accuracy 



real protection to the per¬ 
sonnel within these huge 
bodies. Airplane wings can 
be pretty well riddled with¬ 
out disastrous results. Big 
all metal armored airplane* 
would wttliatand machine 
fire with something of the 
impunity of a battleship ex¬ 
posed to rifle fire. Moreover, 
airplane* flying at a hun¬ 
dred miles an hour and 
more stay under fire but a 
very short time 
It Is frequently claimed 
that the only way to cenfr- 
bat aircraft to with other 
aircraft, but when a battle* 
(Continued om pope M) 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work m the Various Arts and to Patent News 
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The electric toaster 

that takes the 


toast off the fire when it is done 


Don’t Born Your Toast! 

W HO has not burned toast? The 
electric toaster Is the greatest of 
fender in this matter but the problem 
bus been solved even for the housewife 
If Hlw* cab pay the price for an auto 
watlc toaster—of course a heavy dutv 
toaster in a restaurant Is no Uixurj 
even if ft does cost nearly two hundred 
dollars, for U will toast for IW to 200 
persons It will aupplj IttlO large hIIcck 
or 500 small slices per hour with a e ur 
rent enriNtmiption of r iW>0 watts While 
the toaster will make the little wheels 
spin around In the meter, we must re¬ 
member there U no "Pompeiian least 
produced, us there would probablj Is* 
with gas or the big restaurant range 
Kvery slice Is a rich golden brown 
There Is no watching or turning for 
when tbe toast U finished the racks 
raise It out of the oven and the < urrent 
is shut off This seeming marvel Ik ac 
compllshed by a timing device It Is 
Impossible to leave the machine with tin 
current turm unless there Is bread 
In the racks 


The Safety-First Industrial Shoe 

O NE of the chief causes of work ac 
eldest* Is shoes that cannot be 
quickly removed Railroad men ding to 
Die old-style congress shoe because If 
a man accidentally gets his foot wedged 
In a track frog It Is possible to get uut 
of the shoe In u hurry, losing the shoe 
but saving tbe foot Rut nome men do 
not Hke to wear the old-fashioned con 
gTew shoe because It looks ‘untlquHted ’ 
They wear the regular laced shoe, and 
then It they happen to get a font 



; V Tin «ho# tfct* «® be *h*d ta u 

«M »r»WU» withovt Mopping to tut- 
Imo H 


caught In machine!*} (hoy often love th» 
foot because there is not enough tine* 
to unlace the shoe 

Realizing this fad, therefore u Hus- 
ton manufacturer of shoes has found u 
wu> to combine the get-oul-of it <iuh I 
quulltj wltli a resemblance to one mod 
trn t>|)e of footwear This Is made 
possible b> the adoption of glove snaps 
1 liese snaps, arc however extieualv 
large and rugge d for tlvev art designed 
to hold fast until t)ie wearer wishes to 
remove tin shoe Them all that is re¬ 
quired Is to seize tin top of the slawMlup 
and give It a strong tug affe r whit h tin 
inti*rlU*d ftsit is qulcklj and s»f*l\ 
withdrawn. 

Security for the Payroll 

T lliC bodj of the aiinorid ear lure 
show n Is of armor* d plates inside 
and out mounted on stesd fruimwcuk, 
und with u packing t»f dcn*x ft It is 
tween The ventilators in pmlistul 
on the inside with spring oowrs to uflse i 
(lit possible as( of gas or teal bombs 
iml art of bullet proof ghss 1 la ports 
are so plac* d that the occupants of tin 
car tan get i range on a It ackers from 
anj angle and at two different levels 
1 he |H)rt covers arc so arranged that 
thpj open nutomutlcallv to the pressure 


In*teud of the old machining method 
formerlj usul Tlu dle-castlng Industry 
which lias Usn dcveloind In the United 
Slates In Hie hist dtj years represents 
one of the labor saving proc 

esses used In me 4 intuit al piodudion 
nitHHRtlngs art nude of allovs having 
a base of elthu /Im tin lend <>r aitiml 
mini and running as high uh l r >,000 
(Mjunds jier septan Imh In tensile 
strength The castings are made In 
sfet l molds und< r van lug pressures 
running ms high as 400 pounds pe r square 
Inch and are taken from tin die cast 
acc urate Iv to (HU ini h with smooth 
and uniform surface s 
11a* machine which will Ntipplv lids 
demand must Ik simnli to operate fool 
proof and capable <>r high production 
A machine of this tvjx has been eh tel 
o|kxI during the last llu veurs bv h \ 
Dollln of New ^ ork and a nmols r of 
these machines are In ojH/atlon lndh 
here and In Fn gland Practhalh nn\ 
intelligent workman uin operate tlum 
us they an fool proof and absolute Ij 
safe A great advantage is that the \ 
are intere lmngeahh as to alloys tluv 
will cast aluminum with high efthleniv 
and nmv he (hanged ovei to the /Im 
tin und lead allovs wltli enjuul ellkhncv 
Thev relieve* the operator of alt the 



Two views of the latest bandit-proof car 


of u gun barrel from inside aud close 
under spring pressure as the gun l* 
withdrawn The two sections of the 
windshield overlap uloug Unit Junction 
line The rear compartment Is separated 
from the drivers sent bv a partition 
ecjuipiied with a sliding door furnishing 
complete piotwtlnii to guards even 
though the driver l>e nverpoweiul The 
bcKly envelops the mudguards In such i 
whv that there Is no possibility of riding 
outside, und with the same end In vbw 
the front step folejs up Into verthal i*> 
altlon when the door Is closed Tin rent 
compartment Is equlpfied with an euur 
geney lever that releases the e hitch and 
applied tlee brakes so the cur can hi 
stopped and Its further operation fiom 
the seat made impossible by the guards 
within The body plates are welded ut 
the corners, mi that even should the car 
be overturned, the occupant* would is? 
safe On the whole this Is about the 
hp*t thought-out car of the sort that w« 
have seen In connection with the in 
creased interest In them brought about 
by the Increased vogue of payroll 
holdups 

Casting Small Parts by Machine 

ANY small part* of the automobile, 
adding machine, typewriter, phono¬ 
graph, and other mechanical contrivance s 
are now made by the dle-caatlng process 


hard manual work opening and closing 
dies and shooting the medal entirely 
power In add!Hon thev have ample 
l>ower to pull cores and slide-. 1 he 
machines are Hturdv und strong In de* 
sign and are operated by two valves 
The method of hent regubillon has 
been improved, making It ulnoluteh rc 
liable, und the allovs art h nulled In 
such a manner that deterioration bv 
heat and absorption of Iron Is rexluced 
to a minimum Tlu upkeep is low and 
they use very Utile t>owor it new pnt 
onted method of using compress* d all 
Ix»lng employed 

The Mullen Tester for Measuring 
the Quality of Paper 

W HAT is known as the Mulh it tc ster 
la used almost universal in this 
country for cleft rmlnlng the bursting 
Strength of paper, and on tills factor Iw 
based to It large ixtmt tin me mum of 
the quality of the paper It often Imp 
pens however that u sheet mnv la* *o 
made or so sf/ed as t» have n very high 
bursting strcnglh and jet show up verv 
poorly In a tearing or folding test 
The Jiureau of Standards Is working 
on a supplementary test emplojlng two 
steel rollers which produce a crease in 
the paper under controlled conditions of 
pressure and time The bursting strength 



Die-casting machine for the rapid 
production of small metal parts 
without machining 


is determined Is fore and after such 
folding The hues of strength under these 
< auditions Is an eve (Went indication of 
the britth m ss of the pnpir 1 lie method, 
however must still 1 h standardised 

The Safety Wrmffer 

F ll 1 rune wlingers are very won- 
j dc rful conservators of < I how 
gu am hut Ilu r< U one disadvantage 
which the \ Ii ivi ulvvujs jeostteum! 

Winn on< N grinding awav at a hand 
crank om c m and will stop Instantly 
at the "Uglilcst MiggcMllon Ihut the 
clothes arc gelling tunghd or tlmi any 
jH>rilnn of on* h imutoinv Is alxtut to 
uu-onipanj them lutwesn the rollers 
With (In electric machine If is not jkjs- 
slide to make such an ibrupt stop h\ 
tlie time tla danger has lssm notlce^l 
the switch thrown and Hie impetus of 
the motor exhausted the damage has 
probably lxs»n ausunpIlKhe d 

J here have deuthtlcsH lasn numerous 
guards eh signed for the electric wringer 
to prevent this but wc Itellevc Hu emc 
we illustrate herewith the Invention of 
VS S Osgood of Ohli ago Is elistinrtlv 
nov<t Ihc device consists of two idh 
rollers carrjlng un endles-, canvas IK it 
The rollers are placed one before anti 
erne Ixhind the ieuslness rolltrs of the 
wringer and Hip upper turn of ihe bedt 
passes Im tween llu»sp while Mil lower 
turn tomes back be tween Ihe lower 
roller and the dntlnlxmrd The* belt 
tarries the clothes l>otv\e**n the wringer 
rollers In a continuous stream thev are 
fed on to If rather than into the jnw 
of tin wlinger 1 la v adhere to the lrf>lt 
jUMi as the y adhere te» one another un- 
eUr the wringer pressure and since the 



With this guard, neither fingers nor 
clothes can go astray between tho 
rollers of the electric wringer 
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Novel assembly of printers* rales 
that saves much time on large Jobs 


belt ennnot poHslblv wrap nround the 
w Unger rolhr mil her can the clothes 
And no part of the operators unuttmiv 
can get close enough to the roller* lo 1* 
tarriid bctwein th<m ho tintt flngeis 
are quite us safe uh tin < lot la s then) 
selves The guard < an Is* attach* cl to any 
wringer by turning two sinws und 
once on may bo It ft permanently In 
place 

One Brush for the Whole 
Typewriter 

S OMETHING new In the way of type¬ 
writer clt ailing brush's is offered b\ 
a Non \nrk dealer Its three ln-one 
construction dews uwaj with the. w ie 
aniti use of the thrive brushes that huvo 
heretofore* been neussarv to get at all 
paitn of the nmchlm that r» quire chan 
Ing The I>1^ fellow at I ho right end is a 
soft brush for the g*m rnl work of clum* 
Ing UtwLMn the ke\« or the tyi>e rods 
under the curilagt etc The rcumd uf 
fttli incuinted on the Hlmft at tin loft 
of the bundle is a rotary brush which, 
it Ik claimed n nll\ cleans the ke>« 
und the handle Is designed with a spe¬ 
cial \lc w to niuklng It eaHy to spin the 
thing In hand uh the brurth In question 
lies on the face of the type \nd the 
long lean brush at the extreme left 
KOCH Into all the hard to-gcf at places 
and brings the dirt out with It M 
mtlly the maker drops the verv foxv 
suggestion that there an lots of things 
besides tvjs writers In the nveiagc office 
lhal would be kept clcanei If there were 
a Utter wav to clean them, and that 
this brush will be applicable to them 

Time foi the Automobilist 

S OME ears are manufactured with a 
clock on the Instrument board or at 
leust with a plate for one others do 
not thus provide for the comfort of the 
driver who wants to know the time 
Kor use with those that do not, the stiff 
wire rack which \vc illustrate affords a 
very hunch attuehmeul It Is easily 
screwed to the hourd bv means of the 
metal burn plate us shown and the 
watch fioin tlu drivers pocket, or one 
permanenth devoted to use with the 
car Is ve*i\ tnslh fitted Into the loop 
of the wire where it Is laid seeuroh 
und with its face In plain view The 
wire, while heu\\ enough to hold 1th 
burden In sufetv is of such character 
that the loop can lie squeezed dow n 
sandier or oi>ened out larger to ncooin 
module a watch of anv size It Is of 
steel covered with woven limn thread 



for the or that makes no provision 
for a clock 


and Its shock-absorbing urms protect the 
watch from injurv Incidentally, the 
watch Is held In such position that all 
the passengers, as well as the chauffeur, 
can read It 

A New Way of Setting Ruled Jobs 

F OIt the Job-printi r who has enough 
rule Helling to justify a little Initial 
expense there Is now efferent a most 
< flit lent scheme fur cutting down the 
costs of this particular typo of compo¬ 
sition Shitted bases of the sort illus¬ 
trated with rules to fit the Alois tightly 
enough but not tem tightly, are the 
foundation of the new Idea The liule 
at the tmttnm of the sled, with the Mange 
at the bottom of the slides prevent anv 
catastrophe to the form after It Is ones? 
arranged I he Idea is to usi slnglj or 
In esnuhlnation such of the buses as 
give the necessary length of rule and, 
for vertical rulings to set ordinary 
foundry rules In-tween the. bases at the 
desired points Where no vertical rule 
is wanted the bases mav be fitted to 
gether tiusti and it Is then contemplated 
lhat single slides be ukcmJ, of sufficient 
length to span botlT (or all if more than 
two) bases, locking them together very 
nicely Ity setting rules in every slot, 
every alternate slot etc etc, each base 
is made to serve a wide range of duty 
In fact two separate models for tlie 
base each having a different inensure 
Is tween the slots on either face are 
sufficient for ull the Htnndurd rule meas¬ 
ures, and when each base Is provided 


Fresh Cigars from Every Box 

JIKRE'H something in this box of 
cigar* beside* the smoke* Look 
closely, and \nu will observe, In the 
right end, what might be almost any 
thing, from a bomb to—well, to a tiny 
humidor, which is exactly whnt It Is 
Carried thus In the cigar box, It enables 
the fastidious smoker to have ills cigars 
In just the same condition, on the train 
or in the automobile as in his study nt 
home So popular has the. Idea tumod 
out let ht thnt an eastern department 
store which offered one of these tlnv 
humidors with every box of cigars bad 
to reorder the humidors on a large 
scale, and has found n good sale for 
them separately, since the special offer 
expired 

A New Discovery of Radium 

I jM HUMANA in Russian Turkestan Is 
the source of the newest supply of 
radium Pltchhlend from which radium 
Is reduced was fora time largely brought 
from (^dorado l*nter discoveries of richer 
ore in the llelgfim Congo have resulted 
in forcing some of the American develop¬ 
ments out of busliusa Now it is claimed 
that the Turkestan pltchblend Is much 
richer than that from the <V>ngo und 
efforts are being made to develop the 
new find at once for use In hospitals 
Our supply of radium Is so limited thut 
all th it Is recovered In the world could 
Is* placed in the palm of one hand—If 
one did not value the hand in America, 



Three in one brush for more effective cleaning of typewriters ond other 

office apparatus 


In ten different wldihs, from one to tent 
picas It Is possible to make them up 
into combinations giving anv desired 
width In steps of a half Inch The 
rules themselves h Is contemplated, will 
lu made up by the Individual user and 
he is advised to have these on hand in 
all lengths from one to TO picas It 
lie*d hardly be i>oliited out thut, for a 
given face of rule, the same alleles ean 
he used with till buses In *up]H>rt of 
the claims made foi the new way of 
setting ruled matter, a Job Is cited 
which took neurly an hour with the 
conventional rules and slugs and less 
thun ten minutes with this upicurutus 

Salts Cause Rapid Decay of 
Building Stone 

S E\FHAI cases of stone decay in new 
buildings were* found in the course 
of an Insj»ecllon of two hundred stone 
buildings recently conducted by the liu 
reau of Stundurds The cause of this 
turlv decay appeared to bo principally 
due to a recrystulll/atlon of soluble mu 
luiuls which hud been leached out of the 
mass of the stonework or the mortar 
and hid dciHislted ns an Ufiureseeme In 
certain places at the surface of the stone 
or slightly beneath it Tills phenomenon 
occurs frequently under the water tabic 
or under the eornlre It has Usui noted 
In structures of different tv|)es of stone, 
but most often lu those of sandstone 
The same effect him been duplicated In 
tin luhoratoiv by placing blocks of stone 
partly immersed In a weak solution of 
sodium sulfate The salt Is carried up 
In solution through the ports of the 
stone bv capillarity and deposited a* 
crystals on ur slightly beneath the sur¬ 
face wherever evaporation occurs The 
expansion of the crystal causes dlsln 
tegrHtlon of the stone In a maimer glnil 
lar to that of frost, but the process Is 
much more rapid 


radium Is available In the larger centers, 
yet It Is stated thut not five per cent of 
the people who need treatment with 
radium c an mukc use of It because there 
Is not enough to go amund A group of 
four unnamed American philanthropists 
have united for the purpose of securing, 
If possible the m vv supply from Turkes 
tan and making It available to the pub¬ 
lic for medic al use at cost 

Much radium is used on watch dials 
and for other luminous olijects such as 
jiendants for locating electric lights In 
Ihe dark Tills radium 1 b usually In the 
form of rudlmirtlve barium sulfate and 
Its luminescence lastH only three or four 
years After that It Is for all practical 
purposes lost, since few Individuals 
would find a wav to return so small 
amount to anv central source of supply 
A full pound of radium would lie worth 
about $ r >0 000 000 

Judging the Fertility of a Soil 

H OW to Judge the condition of the 
soil of u fa nil or garden without 
planting a imp on It, and then waiting 
to see whether it Is a am cess or a fall 
uro Is a perennial question In agricul¬ 
ture According to boil tfr*cnce, one 
way of arriving at an opinion In any 
given case Is to take a census of the 
bacteria mb robes, and other Inflnltesl 
mal organism* living in the soil In ques¬ 
tion 

(hunting the bacterial population of a 
100 -acre farm may seem u large order, 
but In pructice it I* no more difficult 
than to take a representative sample of 
the soil and have It tested by a bac¬ 
teriologist, who will weigh out a small 
portion of the sumple and mix It with 
a broth which microbes like Each 
microbe starts to raise a family or col 
ony In Its new surroundings, and when 
these colonies become large enough to 
be visible, they are counted, after that 



Miniature humidor for the cigar box 
or suit ease 


It Is only a matter of arithmetic to 
arrive at a figure representing the bac¬ 
terial population of the whole farm 
Like all other living being*, bacteria 
thrive liest where food is most abundant, 
so that where n soil l* found to be rich 
In these small organisms It Is clear that 
the soil must also be rich in food ele¬ 
ments Prop production has been found 
to tie almost parallel with the number 
of microorganisms which the bacteriolo¬ 
gists have counted In the soils, so the 
method of judging fertility by a bacterial 
count can be regarded as fairly reliable 

A Laundry in a Closet 

T HIS caption Is only half correct 
Perhaps it would bo more truthful 
to sa\ an Iromr" In a closet, but aftpr 
uil ironing is half the bottle for the 
“wet wash’ If vou send It out has to 
be Ironed unless the laundry doe* all the 
work There are many housewives who 
have electric washers which do the work 
so quhkly thut Monday Is not as blue 
as It vv us formerly hut how about Tues- 
duv with the dreaded Ironing? Of 
course the electric iron has robbed 
Tuesday of its terrors, but still there Is 
manual labor to be performed often In 
summer under exhausting conditions 
We went to a recent show of household 
appliances and we saw an Ironer which 
was ho Interesting that we decided to 
illustrate it This wns a complete ironer 
that dlsapiieared In the wuil or Into the 
< Inset yet whs ready at Hn instant** 
notice It ran with un> kind of current 
on 110 or 220 direct or on alternating 
current 215 50 or 00 cjy '»* It was 
heated by gas gasoline or gamine gas, 
or nicest of all electricity One hour 
on this machine produces ns much as 
five hours by hand and the workman 
ship is Irreproachable Tho cost for u 
week’s ironing Is about 26 waits a week 
against one-half of Mie laundress^ 
$410 per diem In our locality 



The dlMppetrittf electric irnter 
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The machine that replace* the glass 
stereopticon elides with a strip of 
standard motion-picture Him 


Film Practice for the Stereopticon 
Lecture 

ETEttK Is now offered n miniature 
still picture projector which uses 
small strips of standard motion plotuie 
films, each strip containing from ”>0 to 
-100 separate views. A «i*s lalh designed 
resistance cord eliminates tin rheostat, 
nnd enables the machine to be used from 
any light connection It uses n small 
standard lncamlc scent lump remlllv re¬ 
placeable from any electric or automo¬ 
bile supply store The whole apparatus 
together with several thousand pictures 
t an be put in the drawer of a de'sk or 
In the bottom of a small hand grip It 
will project at anv distance from lf> 
Inches to d0 feet An insulating dole* 
protects the film from the heal of the 
lump, so that a single picture mav re¬ 
main upon the screen for hours If need 
1)0 This makes It possible to hold a 
pl< ture on the hi reen for protracted 
anahsls or discussion The film will 
move backward or forward, so that pic¬ 
tures fai ha< k or far ahead In the series 
mat be lnstnnMv referred to The eon 
venlenci of earning u small compact 
film roll Instuid of a large number of 
bulky and heavy glass slides need not be 
dilated upon. 

The new m«< him Is designed to lake 
the place of the stereopticon Where 
now the phtures which are to be used 
are made up Into u series of separate 
glass slides using this mm Mine they will 
be lnld down, one nfter nnotber on the 
successive franiCH of an ordinary film 
strip Tlio Instant avnlhUdlltv of any 
picture tn the series, the rnpielity with 
which change can be made from one 
picture to another, or u series of several 
displayed, and the elimination of Ore 
hazard, are conspicuous among the ad 
vuntages gained — not to mention the 
greater ease of manufacture of films 
over glass, the Increased convenience of 
transport, and freedom from breakage 


Better Nursing-Bottle Practice 

B AHY awukes in the middle of the 
night willing and on Investigation 
daddv discovers that bain didn’t gu all 
hh dlnnpi Something went wrong with 
the nipple, and half the Intent im id Is 
still In the buttle Mr C ( ( umpus of 

New 1 ork has nmtlv/cd thK familiar 
situation, nnd decided what lb* at Its 
root Ih points out that wh*n tin In 
font sin ks milk through the nlpph alt 
must enter the ImttU from somewhere, 
to take the place of tht milk -s>r Mn 
milk <an t luiu In tin conventional 
nipple tills air has to leak in through 
I he same holt that the milk < onus out of 
Two-way traffic on a single-track road is 
no mou impracticable than this 

So Mr ( ampus lias deigned a ne w 
nursing bottle whhh In oiler** for tla 
delight of alt me>tht is and all bahh n 
A t the lower end, us Illustrated lit 
plei<*cs the glass with a large boh and 
around this hole In. eruts a circular 
shoulder of glass Tlan it Is simph to 
turn a regular nlpph InshU out and 
hang It over this shoulder so that it 
projeHs within the l»o|th The in 
this nl]>i»K Is kid i lit r tun than that 
through whhh llic huhv is ao astound to 
getting his milk and tla i\|m)smI Inside 
of the nipple is filled with than (utton 
The net rtstilt is that no milk leaks out 
hut with every pull that huhv givis on 
the regular nipple, air halts In I la 
advantages arc not restihtid to tla 
smooth, regular feeding whhh (la IrntMe 
Is primarily aimed to provide but in 
elude numerous other Items 

The nir doesn t pass through the milk 
at all hut goes diicet from IIs enframe 
valve to the air spine In tla Ixiflle— 
study the jioHltlon of the nipph with 
reference to the milk when the bedtle Is 
llppe d If vou don t Is Hove It Mr 
< ampus belie ves that, even if the cotton 
had no filtering effect this would pre 
seru the milk a good de il latter from 
the mtIon of germs In the Ineomlng air 
and lu points out that tla re Is less cool 
lng action by the air on the milk ( tr 
talnlv there are less air bubbles In the 
milk Then when It Is time to wash the 
bottle both nipples arc removed and a 



Safety goggles for the be spectacled 
worker 


clear flow of water through the hoi tie 
is achieved- something quilo different 
fmm the usual procedure for cleaning 
(he usual liottle-. 

A Different Chair Cushion 

T HIS rubber chair cushion Is iminu 
faetureel under a process which re- 
suits in the rubber’s acepilrlng the pnreais 




Th« nursing bottle that Is better for baby and easier to clean 


character of;i s|Kdige so 'hat tlie |w>rcs 
is rmlt ventilation as well is Insuring 
omlnoss and comfort The cushions thu> 
made are aliout llve-elgliths Inch Uth k 
mil hliutfeet to lit the average chair suit 
Tin v u HI not Rlip or slide ov< r the pol 
Nlie d surface of tlie latter, the rubber 
surface h tending to hold them In one 
place on the sent eif tin chair 



The ventilated rubber chair-cushion 


Combining Safety Goggles with 
Spectacles 

N OT only workers In the Industries 
but a verv large nunilmr of people 
it work ami at plav find elllllcullv In 
gelling goggles Unit mav Is* worn over 
i iiinnmn h|kh tailed without discomfort 
HecognMng this fuel a Heading Pn 
manufacturer of goggles has placed on 
the market a Hpislul giggle for wear 
over the spes tack s These goggle* are 
made up In a new form Mu parts for 
either Hii1t» Mng entire 1> separate A 
simple spring clip attached to the inside 
of the cups enuhles them to In attacheel 
to tin spec tacles In a memunt where 
the y hold fast "like a bulldog ter a root 
The workman who clips this goggle to 
Ills spectacles Is picpared for the eye 
Im/ards of his work \Vhe*n his days 
work !h through lie removes It as ensllv 
as hi attached It Taking human nnlurt 
Inter account It Ih ’he extreme fnellltv 
with which it mav Im attached, and the 
freedom from nnnovlug slipping and 
looseness whieh mav aceoinpiur the 
wearing of some goggles, esjaelallv whem 
worn over glasses, I hat results in work¬ 
men omit ling them ‘Just for this time 
and getting lnjunsl Tlie new stv le of 
goggle is most attractive In appearance 
ind It Is made up entirely of natal no 
that It mav Im denned hv seald'ng It 
Is Hindi to dip over a 1 9/lfi Inch stand 
at di/e il round Industrial spedncle P m 
(odes which see to If that those of their 
employees who must wear sjH*ctm le * do 
not go without proper wifi tv goggle iim- 
tcctlon will find In this device m op|ior 
1 unity to save on workmans rmnpe nun 
Mon Tlie * goggles 1 un so neat that 
there would he no c\cum for the mens 
not wearing them 

The Motion Display Sign 

A LATtni Hint fern display sign 4 1 feet 
long hv 1J Vi fed high showing 
three different phtorlal dlspluvs at In 
tennis of 10seconds wns recently placed 
In HorvUv on a pronlmnt earner loca 
tiem in Kansas Oltv Ih* sign N com 
loosed ot a series of ten triangular metal 
drums, each drum *1% feet wide by 10 
feet high, with the changing display face 


14 fist long by 10 fed high Inside the 
Nadir of the sign Tla (bums an ph 
otid, top and bottom on ball bearings 
and are revolved In unison from one? dla 
play iMisllion to nnotber by an untie 
nmMc mechanism housed In a dust proof 
case 1ft lmhe*s Hqmire lmlf lllhsl with 
lubricating oil F Jla framework of the 
hlgn is light Htrudural steel forum and 
the pictorial displiiVH are painted across 
tht entire 1(> drums when alined in po¬ 
sition Ah tla drums are Identical In 
construction even larger signs may be 
built hv milling mote drums or increas 
ing Muir lie igiit, iih desired Heavy 
rains and wind have shown this sign to 
be unafiVdcd In weather 
r lhei sign Is o ]h rated h\ a small oloe irh 
motor and Is controlled hv two 10-dny 
time clocks which start the motor at 
0 *10 n tn switch on the lights at dusk, 
and glop both *lgn and lights at mlcl 
night alwavs with Home one of Ihc 
(hies dNpluv fmes In uifnenient At 
night the lights in the tnd post brackets 
e liange eolni with t »e h display so that 
Is sides presenting a continuous moving 
pie I urc outdoors during Mu dav the 
varielv of color tit night Is especially 
aflracMv* 

The Thermos-Bottle Washing: 
Machine 

A 1ITAT ltVTAlMNO tub built on 
the principle of the well known 
‘Thermos lxiMle, In the outstanding 
feature of a new elcsirh washing mu 
elilnc How to retain the heat In tlio 
wash water In the washing machine has 
long Issn a problem to the housewife 
for It Is deslaresl ihat auxiliary heating 
attae him ids are verv often unsatisfac¬ 
tory and I rouble some and In time tenel 
to yellow tlie white clothed Tlie tub 
of this mm him Is a double tub, built of 
copj>er nnd cypress UelweM) the outer 
tub of one-inch cvprcss and the Inner 
tub of Maned coppe r Is a vacuum nnd 
this ‘dead space at tlie shies nnd un 
dermath provides an Insulation that Ih 
said lo make the loss of heat piactlcally 
Impossible Other fealuros of Mu mu 
eldne are the perforated aluminum 



Washing machine with vacuum 
apace around the tub to prevent 
loss of heat 
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Unit construction of radulor, aimed 
at rapid replacement of a damaged 
tube 


wings width swirl hot suds through the 
clot lira at approx) mut eh om hundred 
times u mlnuti thi aluminum wringer 
width swings romphlih around and has 
four Ilxed positions In wliuli It can Ik 
seuirt Ij lit Id h\ a m If locking rate’ll 
and Hu adjustable Kgs whit h nun Ik* 
ralmtl or lowered as the housewife de¬ 
sires 


Quick-and-Easy Egg Separation 

S I I'AHATIM whlh and \olk of nn 
tgg is an old kltdien Irkk hut ntit 
such a simple on< that a toed to faellltatt 
It will he scorned bj tho housewife A 
sjMxm with a slotted bowl is tlu answer 
If an egg is dropissl Into this, tla white 
runs through the slots while the jolk 
remains lahind In the Imwl (of the 
spoon) Tlu spurn with tlu slots can be 
used for nmnj other pun 10 *?** ns well 
Potatoes are creamed with It cake 
beaten and on tlu end of Its bundle Is 
n bottle cup remover 


Decimals and Shty-Fourths with 
a Single Micrometer 

T HE nmehlne operator In inunj shops 
finds Idmself Itetween the frWng pan 
of the metrh K>*tcm «ml the tin <*f tins 
half qtlaitt r * Igliili etc of frae 

timmttng the Inch lie gets wane jobs 
tlmt coll for tho one sttle of measure¬ 
ment and Hoim thni call for the other 
He 1ms ln*en in Hu habit of hum ting the 
situation b\ using two mlcrumeii r*, or 
by using one mlcronu ter with u turd 
tarrying n table of deelmul oqulvuhnts 
Now a New England nianufactimr 1ms 
conceived Hu bright Idea of putting this 
table on the frame of the micrometer 
iUUf 

On one side are the decimal equivalents 
of elghthH, sixteenth** and thlrtv sex 
ends on the otlur those of tlu odd 
Hixt> fourths The figures ure raised 
on the frame rntlur than stumped In It 
so tlmt tlu v do not fill with dirt, und 
at the same tinu gl\e letter grip on the 
tool for o!h or grcas\ work And the 
tool list If emlxirtlos all the standard re* 
llnenunts of micrometer pnutlco in at! 
dltlun lo Hu now one For the present 
the minonu u r w 1th dn luinl equivalent 
Is supplied onl\ In tlu one-inch size, but 
we should Judge that tltmund will call 
for an exttnslnn of Hu lint 



This micrometer carrier on Its bow 
the contend on tabic from 84thi to 
thousandths 


Sectional Radiator for Easy 
Replacement 

RADIATOR developed by a Wis¬ 
consin manufacturer for use on 
trucks or nnv type of gasoline engine 
used for construction work Is Interest 
log in that it Is built In sections so that 
damaged units nmy be replaced with the 
minimum of time and expense The 
speclul form of the core construction 
gives exceptionally gnat cooling ca 
pfulr> Ithdulmtd Through this spiral 
core construction and the presence of a 
top|>er strip In each air cell centrifugal 
m Hon on a column of air Is produced 
during its passage through tl*e radiator 
1 \tru large water channels allow for a 
<onMaitt flow of free winter with tlie 
minimum (if danger from flogging or 
fru/Ing And when clogging or frost¬ 
ing do occur, rtqmirs urt mud* with a 
minimum of cost and a minimum time of 
lav up for tin truck 



Slotted spoon for separating eggs 


Steering with a Screw-Shaped 
Cam 

S OMETHING distinctly ntw und de¬ 
cidedly inter*stlug In steering gear 
Is Mng Introduced b\ a tool company of 
Lafayette, Ind It is called by th* roan- 
ufm hirers a cam and lever gear though 
without nny desire to quarrel with them 
wo think a name more descriptive of tho 
action of the prime menilter might have 
been found This member is, in fn< t, 
more like u vurInble-plUh screw than a 
cam the onh apparent reason for call 
ing It n cam is that n lever bears In It, 
nnd takes motion from It In a fashion 
that Is in some slight way BUggeHtlvi of 
Chiu action 

The screw member In question is at 
the lower end of the steering tube, and 
whtn the wheel turns, it turns with It 
The diamond stud projection on the 
Inner side of the lever, which engages 
with the cam ’ then travel)* up or down 
according to the direction of cant rota¬ 
tion This rotutes the lever and through 
It tho trunnion shaft and the steering 
arm 

In mid position the pitch of the (*am 
Is very slight and the motion of the 
front wheels slow but as the pitch In 
eretisis toward either end of the cam, 
the response of the wheels spetds up 
In striilghUiheud driving, the ven low 
reduction of the gear In mid position 
tltnilnutc * practically all road shock In 
making nn actual turn the further the 
steering wheel goes oroumi the faster 
tho steering response, bo that nothing 
like the wide swing of the wheel la 
needed here ns on conventional worm 
steering gears The lever arm inside the 
gear is very long, giving high leverage 
combined with claims of easy steering 
und long life 

An Ammeter for Heat 

F an electrical engineer wanted to 
measure the resistance to electric cur 
rent of a complicated piece of elec trlcal 
apparatus, or of several of Its parts 
which were connected In series, the 
easiest way to do It would be to measure 


with an ammeter the current flowing 
through the apparatus and then measure 
the voltage drop across the apparatus 
or across each part From these the re¬ 
sistance con be calculated 

When the Bureau of Standards under 
took to muke measurements of the resis¬ 
tance offered to the flow of heat by dif 
ferent types of wall construction an 
apparatus somewhat similar In principle 
was devised The amount of heat flow 
Ing through a wall panel Is measured bv 
a oondiKtlmetor,' which In Itself offers 
little resistance to the flow of beat and 
then the temperature drops through the 
wall nnd through any desired portions of 

it an measured 

Tlu tents thus outlined are made on 
panel** built for the purpose, these panels 
being nliout three feet wide and six feet 
high Thermocouples are attached to 
their Inner und outer surfaces and are 
nluo built Into the wall In various posl 
Hons throughout Its thickness. Other 
thermo* oupks measure the temperature 
of the air In Hie ‘ house” and of the cold 
air “outside ’ 

The conductlmeter itself consists of n 
panel of wood riiree-fuurths of an Inch 
till* k and eight Inches square Thermo¬ 
couples arc distributed over Its surface 
by which Hu difference In temperature 
of the two sides can tie measured This 
Is surrounded b\ a much larger wooden 
panel of I he same thickness whhh l« 
separat'd from the central pan* I by a 
small air gup The purpose of the outer 
panel Is to Insure a parallel flow of heat 
through the conductlmeler and the wall 
behind It nnd lo do awav with tho edge 
efftst which would otherwise have to be 
considered 

The wall panel under test Is placed 
between two Isixes which are lined with 
cork on all sides except the one against 



Tke cam-and-lever steering gear, 
showing the lever In extreme posi¬ 
tion at the lower end of the screw- 
like cam 

the panel which Is open One of these 
represents the inside of the house, and Is 
heated by means of electric heating coils 
the other represents the outside and is 
cooled by a refrigerating machine The 
<o!d box and the room in which the 
apparatus is set up are kept at constant 
temperature by means of thermostats 
The warm box la heated by current from 
a storage battery, which la so adjusted 
as to keep the proper temperature in the 
box Temperature* are recorded con¬ 
tinuously’ throughout the t@s$. 

With this apparatus tests on various 
types of walls are being undertaken 
Panels already made up for testing rep¬ 
resent frame construction with wooden 
siding, frame with stucco, brick with 
furring and brick without, hollow tUe,< 
with cells vertical and with cells horl 
ton tal, and concrete block This tech¬ 
nique for measuring heat conductivity 
and heat Insulation Is of extreme poten¬ 
tial value to the building Industry 



Electric iron wtth a soapstone body 


far storing best 

New Iron Stores Heat In 
Soapstone 

A FTER about seven minutes of beat¬ 
ing, the plug connection for this 
electric Iron may be removed The heat 
stored in the Iron shaped piece of soap¬ 
stone, will do the Ironing for a period 
of 12 to 45 minutes Its advantages 
are many, one of which Is that a new 
soafwtone can be replaced easily by the 
owner of the Iron It Is not necessary 
to send It to a repair shop. It Is prac¬ 
tically scorch less and will not become 
overheated through carelessness 

Production of Solid Hydrogen 

I N connection with Its study of ma¬ 
terials at low temperatures, the cryo¬ 
genic laboratory of the Bureau of Stand 
ards produced on *ebnmry 21 about one 
Ut**r of liquid hydrogen, part of which 
was later frown Into Hpjiroxlraately 100 
u of frozen hvdmgon. The temperature 
of this hydrogen * lce M was estimated to 
l>e about 437 degrees below sero Fahren¬ 
heit This Ik the first time that solid 
hjdrogtn has Itecn produced at the Bu 
renu Hreat dlfllculty Is experienced In 
llquefYing thin lightest of all gases, be- 
(uune nnv Impurities In the hvdrogen, 
such aft air, freer.** solid before the hydro* 
gt n liquefies c logging the apparatus. 
Using n Rimini multiple wall vacuum 
container designed by Hr C W Kanolt 
In charge of the low temperature work. 
It h)iH been found possible to preserve 
liquid hvdrogen for a much longer period 
Hum with the older forms. 

The Sparkle* Gas-Hose 

T HE accompanying photo shows a 
no77le that has been especially de¬ 
signed for the purpose of eliminating the 
jHWHlbmtv of a spark’s starting a Are 
whin such refined oils as gasoline are 
being delivered from tank wagon to steel 
drums The new nowie is tightly held 
In the opening In the steel drum, 1*0 
that It la Impossible to strike a spark 
There Is a spring, which Is pressed In 
ward when the noxzle Ir to be Inserted 
Into the opening of the drum When 
released the spring holds the nossto 
rigidly within the opening. The operator 
can then attend to other matters, with 
out danger of the nonsle being Jerked 
from the opening causing a waste of oil 



BafeAftftlak Ina mitK Mw** 
lm» ant task pcimtt tfc* jMiat 
of aparka 
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Two view* of * new stock-and-bush¬ 
ing assembly for threading the ends 
of pipes 


Rapid-Fire Pipe Threading 

O NB tool for cutting external screw 
threads on the ends of pipe of va 
rlous diameters la now offered In an In 
ventlon by James L. Lesalle, of Boston 
The Invention comprises a stock formed 
to receive and rotate anv one of a qmm 
tlty of interchangeable threud-curiing 
dies about a fixed pipe-end, as well as 
to hold this die coaxially with the pipe 
In addition there is a bashing located 
at one aide of the stock, and Intended 
to be supported bv the pipe Itself during 
the cutting operation This bushing then 
provides an elongated bearing of the ap¬ 
pliance upon the pipe Our upj>er view 
shows the stock, die and bushing dls 
assembled, so far as la necessary to show 
their forma and relations w Mle the 
lower picture represents them In read! 
ness for work It may not be entirely 
superfluous to remark that the pipe that 
Is to be threaded does not apiHur In 
either picture, the short pipe-lengths that 
do appear being merely the handles of 
the stock It will l>© observed how the 
bashing Is supported In offset position 
so that its hole falls In line with the 
cutting die 

How the Paper Tape Gets Around 
the Tire 

J UST before shipping tires a sfrlp of 
paper 1 b wrapped around them b\ an 
Interesting machine and the time re¬ 
quired for applying the pai>er and an 
advertising gummed till** is about ten 
seconds. The shuttle fir head of the ma 
chine is ring shaped and Is opened bv 
means of n hinged gate When the tire 
Is inserted and the gate closed a lever 
Is pressed forward for compressing the 
beads so as to make a tight wrapping 
which prevents the slipping of the paper 
covering 

The clutch which engages the motor 
Is made operative by means of pressing 
either the lever at the left of the ma 
chine or by stepping on n foot pedal 
This brings the tire drums or sheaves 



tkb wrapping Mchine 
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Into action, causing them to revolve at 
the proper speed, so that the pitch or 
advance Is commensurate with the re¬ 
volving shuttle 

Making a Game of the Tiny Tot’s 
Education 

OUMKRLY a teacher and now * 
mother of three children Mrs hrm 
Watkins of Atlanta has lnvtnted m 
educational toy which has the la iri\ 
endorsement of many tCiuhcrs and 
authorities on child development I hi 
desk Illustrated Is designed primarily 
for school use going from fits kimhr 
gurttn through tin fourth grade its 
broad principle Is simple mough tin 
Iterforntcd desktop combines with tie 
shanks on the “pieces to mihli tin 
child to wet up, more readily and In mm It 
more stable form than would othirwlsc 
he possible, flu letters wolds or d* signs 
to which the ptrees knd It is In tin 
thxlhlllty of the Inst remark that tin 
vulue of (he device lies Ohvlouslv 
words and numls rs for reading and 
arlthimtlc h sunns are the most < h m* n 
fury applJintlon But the only limit lies 
In the lng<miltv of the teacher or tI k 
purent Lvervthing from maps t*> an 
elaborate set up of ham vard seem r\ 
fulls within the rang* nf f‘ci*g\ lie 
verv suggestive name ndopt*d for *h* 


annoying to those within hearing dls 
tance 

A way has now been found to make 
the dreaded fog sound a warning against 
Itself Several strands of human hair 
are stretched a< ross a wooden frame 
Bach hair is about 17 Inches long and 
at each *nd Is attmlied to verv send 
five springs Is (he fog comes rolling 
In on tin coast, and the atmospla rt 
reaches u point approximating 01 de¬ 
grees of humidity, the strands of lmlr 
expand this elongation though slight 
Is sufficient to sot In oim ration automatic 
fog liells whist hs anil Rlrens As long 
as the fog umains, the hairs stay ex 
pumted, and the signals continue (o 
warn mariners of dangerous rocks and 
loefs whhh cannot l>e seen 

As the fog recede# the hair strands 
slowly drv out This action tak< s atMUit 
an hour and a half At tin <nd of this 
time (lit hairs have drb d cnntrxtcd 
closed the valve and the signals aft 
shut off 

While It Ih imsslblc to operate the 
device with anv kind of human hair Mr 
Hingsburg explains that hull from * hi 
nese queues is living used In tin Ir manu 
faoture This is l>e* mis* it Is unlformlv 
long tough and hi u k Vnollur tin 
portant fat tor in favor of the ust of Hie 
Chinese hair is that unlike fix hair of 



The hole-topped table and the pig bottomed pieces with which the little chap 
is cajoled into educating himself 


apparatus with Its peg bottoimd uuvll 
luries It muktR every lesson a gmm 
and everv game a lesson, and Its Inventor 

Is confident that It will have n \trv 
wide applbutlon In the school thehona 
the hospital, the Pullman tar -when vtr 
It 1 b desired to keep < hlldren happily 
occupied 

Fog Alarms Operated by a 
Human Hair 

AlOW the many autonmth dev ins 
which stand between human lift 
and death the Tog valve' is nbout to 
take Its plact This recently Invented 
control enjovs a position unique among 
safeguards of life In that It depends for 
Its successful operation uimn several 
strands of human hair 
When n caller cornea to your door you 
want the bell to ring But wouldn t It 
be n nuisance If the lx II rang eontlnu 
ulh ? This, in a nutshell, was the prob¬ 
lem faced prior to the Invention of the 
fog valve In coping with the dang* rous 
fogs which from time to time invade our 
coasts, and make navigation particularly 
dangerous. 

Under the old system, fog bells and 
whistles were kept continually on many 
unattended lighthouses and buoys While 
necessary this practice had two verv dls 
Mnct disadvantages The first wuh of 
course, the additional expense of tuning 
this machinery operating 24 hours a 
day, whoa frequently there was no n*ed 
for It The second was that la places 
where the buoys or lighthouses were 
placet] In close proximity to towns the 
continual sounding of fog signals wna 


another race, It in round not oval This 
aids in uniform expansion The hair is 
find treated bv a special process to re¬ 
move all grease or oilier revering whhh 
might m ike It less sensitive to lhe action 
of moisture 

Already thrre of the valvts have l>ecn 
plated In dim ration one being at Lam 
bert s Point Not folk \o puhlioitv has 
1 *hui given tills installation of nutonuith 
controls bv tin Government I Igbthouse 
Service and many people In the vhlniiv 
of th* Dire* now in opcration Mlove 
that tht Mgnnls an living turned on and 
off us ne< d arises by human hands 
The utmost confidence Is pi iced In the 
new Invention bv nllkldls of the Light¬ 
house Service It Is really an adaption 
of u dev Ire employed In the British air¬ 
plane service and described in these 
(Olumns several years ago 

A Combination Cham Bolt and 
Alarm 

HI old <hnin bolt for upurtment or 
house drer prolutlnn lia« lxsn con 
slderahiy Improved 

Here is a combination chain holt and 
alarm bell Vs Ulustritcd the door may 
be left open for until iilon pur^ses <>n 
u warm day If pn^irn Is used on tin 
outside it will star! ringing tin mlnla 
lure Big Bin which la n part of the 
combination 

Bell Ik wound hv taming bv hand 
after the cliuln Is secured aw shown If 
the bolt la placed In tin hole opposite 
where It Is now located It supplies an 
alarm and protection when the door Is 
fully cloned 



Indicator that gages cylindrical work 
while it is in motion 


Gagins on the Fly 

D hXHJN'LO for us* lu gaging eylln 
drhal work while It Is Ih lng rotated 
a new Indicating devlu has luvn devel 
ojm d hv an Ohio nmnufu*turer Tin 
devk** requires only a few seconds to 
adjust and hy means of a clamping h* rew 
In the base It tan U swiveled In either 
dlitKllon The comas ling link with 
whhh (he d( vice Is slothd mukes It con 
venh nl for tta oiternlor to s* t the gaging 
pin at anv angle Tin dial Is connected 
with tin g iglng pin which resls against 
the work and registers tin Job inenaure- 
menf in thousandths 

An Unbreakable Cigar 

P itot t xxoitX Innas X Long und 
Hentv IMlman of tin Ulumlstry De- 
partmoil of jAhlgh l nlv* rslty llethle- 
lam JVnnsvlvanin nftir a year of re¬ 
st ufhwmkhiM su< is ssfullv discovered 
a nn l hi d of t r* utlng <igurs so that they 
will not hunk In tlu pocket 

The v <onuiniul*d tin lr attention oil 
(lit hlndit of (la t Ig ir width In Its 
strength It was found that tubmen 
M*ms which an left our after the to 
hmfo u if W stripi>ed and whhh have 
lain ion*ddirtd ns re fust, would make 
a verv tough paper like material re¬ 
sembling a inline re Uaf when rolled tiut 
on a laqw r pulp mnehim 

lo preserve Its odor a liquid which 
pnssnl from tobacco leaven was 
nd\*d with It whip It was relied out 
This niadi a u rv dtslrahh hbider but 
wlan siuokui It give an odor like that 
from burnt pqwr The problem whh 
how wt re (he tht mlstH to restore the 
lobatf o odoi 

'liar* was no mrehunkal mtans hv 
width this tophi h* dom In * x|>erl 
meniing (hnalcaHv II wuh to Ih reinun 
lured that th* law jurmlta the use onlv 
of a ft ilainhaK In cigars 

After IcstK c\(*ndln^ ov*r (Ik im rlod 
of rt rear u themh il subsume* was dls 
< von d 

Ii far ( i)k \ dK< »ver(d two things 
that the refire** part of tin tobacco plant 
nm Ik utlll/ul In the tnanufarture of 
cigars and that * Igars can be mad* of 
su<h a durable bind* r that they can be 
tarihd wllhouf anv risk of breaking 

Now Hydraulic Jack for Motorists 

J U Ks of th* strew t\i»e waste nearly 
all tI k iffori applhd In overeondng 
frhlhin Ik tween tin splndh und th* nut 
hv apphing (lu hvdraullc isvKtem these 
loss* s art cut out and the car *an be 



Chain bolt that rings an alarm when 
it is meddled with 
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Assembled and disassembled views of the new hydraulic auto jack 


lifted far more ousllv—Jacking becomes 
a pleasure rather tlmn a hurdtn 
The Imse of a new llrltlsh hydraulic 
Juck mnwlsts of an aluminum ulloj cast¬ 
ing, measuring about six Indus hi diam¬ 
eter The plunder currhs n Hcrcw ex 
tension, Its length Is adjust'd once and 
for all for a certain make of <ur, »6 
tliut the Jaw Is Just underneath the axle 
Pressure Is generated bv two pump 
cylinders one at each side of the gland 
fitting In the cintir of the banc top In 
this manner lifting Is carrhd out during 
the up and down strokes and the wheel 
Is quickly lifted off th< ground 
Tlie Jack Is releas'd bv atta< hlng the 
handle the end of whUh has a hu\onet 
fitting to the rclensp vul\< at the side 
of the pump cylinders on tU prising 
the lever the liquid returns from the 
cylinder Into the hast, which ads as a 
storage chamber When dosed t lit Jack 
Is 8 Vj inches high f«ll> < vtonded it 
measures 111 Inches T he axle of a three- 
ton car can be lifted without nm great 
effort Tlie total weight of the complete 
jack Is only 14 pounds 

Longer Life for Auto Fan Belt 

W 11KN you git n complete automo¬ 
bile starting system included for 
less than $400 you naturally don t ex- 
peit that It will stand up, without re¬ 
placement of nny essential part, as long 
as one that sets you back a couple of 
thousand more or less And experience 
hears out this exiwctatlon In some re- 
s|»e< ts the yphlcle ufTectlonutelj known 
us Lizzie displujs the most extruordl 
nury endurance In otherN she is de¬ 
cidedly a short lived creature 1 vor> 
owner finds that some one particular 
portion of her unatom} glies 1dm xuore 
trouble thun nil the n st combined Some¬ 
times It Is the brake and transmission 
hands that simply will not stand up 
ociHMionulh tho connecting md and 
i rank shaft Iwurlngs go liefore their up 
pointed time more often the timer Is thi 
weak element Tlie majority vote of 
lllvvi r own* rs would probubh pli k t It tier 
I he tlim r or the fan belt ns her most 
frequinilv replaced member The fan 
licit In fact Is particularlv the victim 



Showing the construction of the 
longer-mtlesre fan-belt 


of poor design the diameter of the up¬ 
per pulley Is so small that the bolt Is 
obliged to turn a corner sharper than 
am Ik 11 ought to turn and the result Is 


early failure We know of one of these 
curs that never got more than 2000 miles 
out of a fun belt -until It tried the one 
Illustrated hi n with To the evident c\ 
planullon of the structure of this belt 
nffordul by thi ph lure little need be 
said, su\e that the lack of flexibility sag 
gested by the photogi aph Is not realized 
In the b< it Itself barring a little dlf 
lhulty In gitling it to puss through the 
space between the irank ratchet and the 
md of the crankshaft, It Is entirely a 
good belt and on the car mentioned it 
Is still running after some 5000 miles. 
That In fact Is its mission in life—to 
give tin prnprUlor of lizzie a belt that 
will outlust thi one supplied by her 
niunufai turcr Tills, it emphatically 
does The w < ret Is claimed to lie In 
resllltmv the belt is “built to give and 
come back " 

A Baby Giant Among Vacuum 
Cleaners 

E\ FN and a half pounds for a vacuum 
(leaner, complete with all attach¬ 
ments sounds like a wild dream but It 
Is none the less realized In the outfit 
Illustrated And not alone in lightness, 
but In several other whyh the new 
vacuum eliminates some of the annoy¬ 
ances of the old It has bronze bearings 


of special design, automatically lubri 
cm ted, so that no oil need be put In over 
a Iieriwl of from three to five years 
Portability Is extreme, uh the picture 
suggests The terminals, alwaj s a source 
of trouble requiring service in tho con¬ 
ventional electrical apparatus are pro¬ 
tected b> vulcanized niblJers fitted to the 
cord in such a way that no bending or 
pulling of tlie cord puts any strain upon 
the terminals, ns a result contact Is 
alwu>H positive Tlie hag In concealed 
and probated, >ct cun be emptied with 
less unnojanct than In more familiar 
ty ties, the maker tclln us There are no 
wheels or springs and no suit'las 
A sunnwhat similar prim Iple Iiuh boon 
followed lu developing a small vacuum 
cleaner for cleaning the unto mobile up¬ 
holstery 

Saving Space in the Midget 
Apartment 

1 lm\e commented on these pages, 
we Mi eve upon the modem ten- 
dem \ In Invention to combine two useful 
ortUlcs Into one Sometimes this ten- 
den* v Is protierty u subjot t for satire 
In otir own humorous moments we cm 
ploy, ns a representative of Inventions 
of the si a t an alhgorlcul “combination 
buhv carriage and sparkplug wrench" 
And a fi hnd who Is given lo putting his 


inimor Into practice recently sent us a 
very neat little leather case on the out 
side of which was stumped In goH let 
ters “^o-nnd so h patent combination 



plexltie* of the vacuum cleaner 

cigar lighter and over-umt hanger'* 
Opening the thing up, two inner com¬ 
partments were revealed In one of 
which reposed a match and In the other 
a wire null 

Not nil Inventions of the combination 
tyiie are ludh rous, however, and of 
those thut deserve to be taken seriously 
we lllustrute one It sounds at first 
thought us though a combination kitch¬ 
enette and bath room might be u Joke 
too railier than h serious proposition 
hut our picture will deny this. For 
those who live alone In u room and a 
half, be they buchclors of the original 
variety or bachelor maids, the saving of 
space effected by using the same unit for 
hath and kitchen Is a decided object— 
to snv nothing of the somewhat reduced 
rent which the elimination of plumbing 
ptrinllM The modu* optrandi consists 
In the main of a removable top for the 
bath tub When thl« top Is put on, a 
fold up sink and a plate-rack are re¬ 
vealed In It mu! on It, when It Is off, 
the same wuter supply feeds the bath 
lloth hath and kltclua are distinctly 
pint size—but that Is no novelty to the 
people to whom this Invention Is ad 
dressed 

A Hanger for the Paint Pot 

O NL of the many troubles of the 
amateur painter especially on 
outdoor work N to keep the paint pot 
within ready reach and yet out of dan 
ger of being uiwet In this connection 
the little hanger device developed by a 
Middle West manufacturer Is of prime 
InterCNt Simple us thin device Is, It 
may be ust d to hold the paint pot almost 
anywhere Considerable leverage is 
formed bv the feet und the point as 
will be observed in our Illustration 
showing tlie device bunging on the side 
of n house, us well as the second Illus¬ 
tration showing It holding on to the trim 
of the eaves 

The usual method of holding the pot 
of paint Is an S shaped piece of Iron wire 
which serves to hold the paint pot sus¬ 
pended from a ladder rung 



A novel disposition of tho pointer’s pot 



Bath and kitchen in one interchangeable unit for the bachelor and the bachelor 

maiden 
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l|OMB very Interesting consid¬ 
erations concerning the path 
taken by the ballet fired 
from the rifle now in use by the United 
States Army have been raised by a letter 
of Inquiry received from u reader of the 
ScntNtmo Amxbican This reader hud been told by 



someone that soldiers are instructed to aim below tind 
to the left of the bull’s-eye, and asks whether the bullet 
does not fly straight to the point Ht which It Is aimed 

It la a fact that the bullet does not follow u straight 
path, having two weU-cBtHbllshed horizontal deviations 
In addition to those caused by the wind Hut other 
more important reasons are assigned for sometimes 
aiming below and to the left of the bull's-eye and the*#? 
will be given after a careful description of the Interest 
ing horizontal deviations 

We will Imagine that the rifleman Is shooting across 
a level plain, and that there la not a breath of wind 
Some magic enables him to observe the bullet through 
ita whole trajectory When the rifle which Is the 
United States Magazine Rifle, Model of 1003, Is fired, 
the bullet '‘jumps to the left after It leaves the muzzle 
und at 300 yards It Is about half an inch to the left 
of the prolonged axis of the bore. From this point an 
increasingly rapid drift to the right begins and carries 
the bullet back across llie prolonged axis of the bore 
at about GOO yards from the muzzle At 1000 yards 
the right hand drift deviation Is 13 inches. At 2000 
yards It has Increased to \2% feet, while at 2850 
yards, the limit for which the rifle Is sighted, it is 40 
feet About half of the drift Is corrected automatically 
by the slghtleaf but the jump to the left is so Inslg 
ntfleant that it is Ignored It is simply an Interesting 
phenomena No satisfactory explanation of It has ever 
been given, but that there Is n Jump to the left is cer¬ 
tain because If a rifle be placed In a vise and fired at a 
succession of paper planes plum! at right angles to the 


The Wandering Rifle Bullet 

line of sight the holts made by the bullet do not line 
up truly 

J lie drift to (lie right has a simple explanation, how 
ever As the bullet luivm the muzzle it Is drawn down 
by the force of gravity lids causes the air Uncut!) It 
to become tomprcNswi, hating a corresponding run flea 
tioft ubo\e it The bulkt lolls on this uudijuu oi com 
pressed air, and since it In spinning ut an exceedingly 
high rale, caused by flic tUhthund twist of tin rilling 
of the bore, width miktis u cnmplett turn every ten 
Indies, this mllon is wholly tomprehensihu the fold 
Ing sightUaf of the rent sight contains i dido whose 
purpose is to clLvalt the in*opNlght in ordu to tom 
pensuit ft,i dim mil r mgi<* Hut Inst* ad ot raising 
the pecpslght only vtrthallv !i at the Haim tina itunes 
it slightly to the left 

The rilh tmpi Ignores (ht Jump to 1 he loft enllrely , 
he cannot spilt Inches In his shooting no mullet how 
exi>ert he may be He < m generally Ignore the drift 
to the right also bit iuw It Is not very appreciable at 
the 100 2(H), 300 and 500 yard rungiH at which lie does 
most of his shooting In fict up to 500 yards Its only 
effect Is in count*.ra< (Ion of the slight jump to the left 
These conditions are wholly independent of windage 
For this, the pruper corns Hons are made by u strew 
which moves the entire rear sight to left or to right 
by points marked on the windage hchIh, and the rifle¬ 
man must know how to tabulate windage by rule and 
not guess at It 

It Is a fm t that recruits have sometimes lieen In 
structed to hold to the left of the bull se\p Iks mist the 
tyro Is apt to junk the 1 rigger instead of slowly squoez 
ing It, thus Introducing an error whlth It Is the hope 
of a tired or cureless Instructor to correct by the poor 
advice to hold to the left 


There are three possible reasons for In* 
strutting men lo hold under the bulls- 
eve I Irst, nine out of ten people tend to 
shoot too high 'I his seems lo bo h mutter of psychol¬ 
ogy OflLn Jt is < a used by faulty inanition and holding 
Hut an InNtrmtor may have falltd to Impress the 
pupil with tin netosHlty of burning to Him at what 
ht wishes to hit und to make his <orieulons by means 
of tlu movable vutluil and hoilzontal adjustments of 
the rear M*,ht, so he may adviNH aiming quite far below 
the bull sive In order to i minima I tlu common error 
Ihtre mnulns out sjariul < us* in which men are 
Justifiably lnsliuricd to aim la low the hulls-eye when 
using the bailUsight I his sight cannot lm moved up 
ui down to (omiHiisiiu for dlfftrcnt lunges It is fixed* 
as far as its \citlcil lunge Is concerned and it was 
aibltrarlly Htt at 547 yards This was iHsaust the 
Utisso Japum ho war Imd just been fought when the 
ariuv rifle whs first Ihhim d and tlu long range fighting 
of that war Influenced the Judgment of the designers 
so great 1\ that (hi ‘dght wuh flxtai at wlmt Is now 
regarded as ttx>grcat a distance for tiveragt battle con 
dltlons Slnte at 500 yards the 4 drop of the bullet 
known as the summit, of trajectory Is about 30 Inches, 
it is tvldeni that at ranges under 500 yards the bullet 
muv llv high hv something under thnt mucli 
Ot course, the bulth sight need not bt used There 
are four other sights on the rear of the rlflt und one, 
the i>etps1ght tun Ik» iun down to 100 yards Hut thla 
alwavs hikes time, the aiming cannot ht done quite so 
quhklv with the peep and houh imn always manage 
to set It (morris (I\ Ht ncc tlu uw of the hattlesight 
wltl) tlu accompanying ndric* to aim below (he hulls 
eve The rlllt used by the United Stales Army Is ete 
stnllallv an lnstruimnt of precision and jecrintts of 
making amirale torn (Ilona for the varloua deviations 
ot the bullet However this Is not the cruder weapon 
used In the hi(e war 



O TIIK average person sulfur 
is of apparently little Big 
nlflcance He associates It 
with the slow burning match, the candle 
that is burnt in sick rooms after contugl 
ous diseases Popular conception has it 
that the lord of the nether regions Is a close friend 
of sulfur, using It to herald hU comings and to fill his 
domains with Its asphyxiating fumes, as an emblem of 
Ida dread personage. A few may know that sulfur is 
on Ingredient of gunpowder, but this Is generally as far 
as common knowledge goes 
Originally practically all of the native sulfur came 
from the mines in Sicily The abundance of the de¬ 
posits and the ease of mining made the processes of 
recovering the sulfur very crude and inefficient A 
great deal of the sulfur was formerly allowed to go to 
waste, it was actually burnt up during the refining 
operation Today, the United States la a leading fa*tor 
In the sulfur production of the world As far hack as 
1868 It was known that sulfur existed In Louisiana, 
hurled under quicksands and marsh land The problem 
was to get !t to the surface This was solved In mas¬ 
terly manner by the chemist FrttKeh, and today largo 
sulfur deposits In Louisiana and Texas as well are 
being worked American competition him Horved to lin 
prove the sulfur extraction processes used in the Sicil¬ 
ian mines, It has resulted In an improvement through 
out the entire industry It has made passible the free¬ 
dom of American chemical enterprise from unstable 
and unreliable foreign economic conditions and as a 
whole has stabilised the sulfur Industry of the world 
Sulfur Is a peculiar substance It has a dual. In fact 
a triple, personality It exists In three distinct forms 
and in each case It is Just sulfur and nothing else, 
although its physical appearance is entirely different 
Thus, for example. In one form It is crystalline, a 
bright yellow powdery substance in another form It 
Is plastic and amorphous, without any imrtlcular shape 
or form It Is stringy and can be pulled out like a 
rubber band, furthermore, It is dark colored, at times 
almost black 

Sulfur also behaves peculiarly when H Is heated At 
first it melts. Then as heat is applied further, It be¬ 
comes hard again and finally on continual heating It 
liquefies once more More heating will cause it to dis¬ 
till, It Is Just this property of sulfur thnt makes It 
possible to work the Louisianian and Texnn mines 
These deposits are fat* below the surface they were 
located accidentally in the search for petroleum The 
mining is simple and effective A well la drilled Just 
ltks in drilling for oil After the casing Is In place, 
two pipes ere lowered. Hot water Is passed down one 
tuba, On reaching ft* mlfur, which is mixed with 
gypsum and other foreign substances, the hot water 
molts the sulfur, converting It Into a liquid The molten 


Sulfur and Its Many Uses 

sulfur Is than forced up the Other tube by means of 
eomprasMt'd ulr The molten sulfur Is allowed to run 
out In enclosures built right on the open surf tin. and 
surrounded with wooden forms The sulfur solldlflis in 
u solid mass and Is allow*<1 to remain so until rend) 
for shipment when It is blasted out and scooped up by 
roenns of bucket scoops The Bulfur wells are ex 
haunted In time and then the tubing is lifted out, the 
well Is dosed uud another one is drilled elsewhere on 
the location The sulfur, thut Is mined In this way, 

Ut 09 0 t»er cent pure containing but a few hundredths 
of u percent of mineral oil, petroleum, In addition to 
truces of other Impurities 

Hulfur Is one of the most important raw materials 
found In the earth In the * heirdcal and allied industries, 
sue)) ns rubber, food, painr insecticide, etc, it plays u 
very essential role more so than any other diemlcal 
element Irirat and foremost of Its uses Is the manu 
fncture of the ‘king of ihemhals,' sulfuric mid whose 
consumption Ih said to measure the progress of all In 
Austria! enterprise Most j>eople do not realize the 
peculiar Hlgnilluinrt of sulfuric acid, how ninth tinIr 
welfare depends niton It 

The food that we eat Is f* i tlllzed with materials that 
are made with th* nld of sulfuric mid tin d\es that 
are used to color our fabrics the gusollne that drives 
our motor cars the lubricating nil thnt oils the hearings 
of our machines, the metals that are madp Into various 
articles of adornment and household utensils such as 
knives, forks etc, are all mad* with the aid of sulfurl* 
acid The pure water that wc drink nmj be purified 
freed of Its alga* content through the aid of a product 
of sulfuric ncld copper sulfate The a* Id enters Into 
the process of dyring bhaching and finishing of nil 
textile fabrics It Is responsible for th* dynamite that 
blasts out our coal for the ** Itulotd that is mmh Into 
toilet articles, for the moving picture films that enbr 
tain us aft* r the hard dav s work Is over The ncld 
Ib used to make various products that enter Into th* 
manufacture of soap glass j>er fumes drugs and nmnv 
other products In fact w* tan scarcely us* an arthU 
thut Is not related to sulfuric mid In some way Hcmc 
It is not strange thnt fht arid bus been tailed the 
barometer of business th* indicator of the prosperity 
of the country Tlu Importance of sulfur more than 
half the production of whhh Is employe*! In making 
sulfuric ncld Is thus evlchnt from this one use of the 
substance 

Hut there are oth<r Important uses of sulfur as w* II 
For example* the paper on which the dally Journals 
are printed is made with the aid of sulfur The sulfur 
Is utilized In the making of sulfite pulp, which Is made 
up Into cheap paper and which Is also used In the 


itmuufmtur* of artificial silks, explosives* 
plusth * nmpositinns and us a binder In 
making asbestos paper and Ixmrds lur 
thermore sulfur Is used as such In fci tlllz* rs It Is 
added dlrecth lo th* f*rllll/cr composition wldrii la 
lh*n mixed Into (h* soil Th* particular value of sulfur 
for tills purjHfse lbs Jn the fact that the hucteria In 
the soil change It into sulfurU arid in time which then 
acts iqMtn th* otlur Ingredients of the fmlllzer prln 
clpullv the phosphates, and makes thun uvnlluble for 
plant food 

It may he news to the majority of people that sulfur 
Is used In the titatumii! of certain foods which are 
very familiar to Hum Frmtleallv all dried fcsnls nre 
suhje* ted to the action of sulfur fumes Dried apples, 
aprkots puuhes prums an treuted In this manner 
Almonds are hleariasl with sulfur dioxide which Is the 
gas obtulncd hv burning sulfur Harlcv, figs grape 
JuhT, hops molnswH, maraschino cherries, ohIh pears* 
IwanutH raisin** sugar art a f*w food products thut 
nr* treated with (his gas during th* manufacturing 
process 

Sulfur or rather the fumes from burning sulfur, are 
utlJI/t-d in blearidng broom from which nrooms are 
made cotton, felt feathers, furs hair hetnp for mnk 
ing rop**s, Jute timn paper, rattan for making fur 
nlture straw for making straw huts wool wicker fur 
nlturo willow ware and many otlur products Sulfur 
Is us<_d for setting heavy engims dynamos and other 
pitNes of uifiriiimry on I In I r foundations This Ib 
nrroinpliHhid h\ tHturIng th* mnllen sulfur around the 
ImiHh to end>ed them In th*_ concrete A good cement 
can b<_ mndt from a inKtur* of sulfur and cement 
which * an h* used for sis^rial pur|jn<t(H where It U 
desirable to fill in openings and ui the same time take 
udvanlaM of th* antiseptic prof* riles of the sulfur 
Sulfur may l>e add* d to Hi* wal*r used hv *nttle and 
otlur stock so as to keep Hum h* althy It is used In 
modi* Inal pnpurutlons for tin tnutment of human all 
to* nts as well 

ram Is nr* often disinfected by means of sulfur 
fumes It lias Unn found that th* ordinary form of 
tupu a plec* of pHpor dipped In molten sulfur, doea 
not work so \v< H due lo the sulfur dripping off so there 
Ims lH*n devised the simple means o f Impregnating 
ordinary p][>e *I*aners In sulfur md using tliese tapt'ra 
for virions pur|M>Ht*s They *nn l>e hung in casks and 
barrels without nny danger of the burning sulfur 
dripping off They may be employed to locate leaka 
In ammonia lines In r*frigerating and he plants The 
burning sulfur produces n uhlte cloud wherever the 
ammonia Is ewenping Horists find them useful in 
bleaching violets, orchids and other flowers They are 
very useful for removing spots and stains from linen 
They nre used In hospitals as deodorant** and fumb 
gants and by bee-culturisfs in cleaning the bee-hlm* 
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The Heavens in April, 1924 

The Astronomer Adds an Extension to the Yard-Stick that He Uses'on the Skies 

By Professor Henry Norns Russell , PfuD* 


COUPLE of months ago, we spoke of the 
itieusulenient of the dl stance* of the 
nearer stars By direct methods of range- 
finding we can get out to About a hundred 
light years with toil ruble oertalntj By 
1 Htud\lng the motions of the shirs across 

the Hky, and utilizing tin* apparent drift produced b> 
the sun s motion In spuce, we cun find the a\tntgc dls- 
tunic of groups of stars with u pm Islon of 10 or iOjier 
cent, even up to n thousand light >* urs—prmlih*d we havt 
good observations and enough stars to work with 
To measure greater distances w< mast find another 
means—und one of the most notahh triumphs of mod 
ira astronomv lias been the divelopimnt of tlw new 
idiotometrlc methods of determining the distant < s of 
the Htars. If we cun And out In un\ reliable wnv, how 
bright u star ri dl\ Is, and tun muisure how bright It 
looks, It is a very simple matter to figure how fur off 
It Is—und this nu tliod e\ lili ntly n in Ik s to the greatest 
dlstanits at whiih uni can ws tin stars at all The 
obvious dlflhulh Is In And some ti si bv 
whh h wt cun ph k out stars of some 
definite degres* of r« il hrighlui ss but 
seviral surti HhIh an known 

A \et\ lni(K»rrunt one ImisihI on certain 
details of the s] ms! rum forms tin founcla 
tlon of Mu famous spei troscoplc mi thod 
of Wlornu and his colleugms at Mount 
AN llson Anntlu r us»sl most i ff* 1 1 Ivi 1> 
by Mmp1n> diinnds ii|>on the fact—recog 
nl7* d long ago bv Miss l^eavltt at liar 
utrd—that, among tla \atlubh stars of 
a c* rtuln tyjie (talhd usually the <_e pheld 
vurlables), then Is a \« r> closi rihitlon 
belwein the jm rlod anil the mluul brlgtit 
ness These stars varv In u highly that 
acterlstlc mannir—ssintlnuously regularly 
and periodically—so that they can lie 
ldujtlrted with certainty as of this sort 
even If they are so faint that they appear 
at most, as inert* hih i kH on our last photo 
graphs 

Great numlHrs of them uri found in 
the Mugellanlc Clouds—those strange par 
tides of light like hits broken loose from 
the Milky Way, which appear In the 
southern heavens and bear the name of 
the great navigator who first diseoycred 
them Miss IauivIU, having worked out 
the periods of a number of the stars In 
the smaller of them < loads found a sin 
gulurly precise relation between their 
peiinds Hnd their average lulghtnesn—tho 
latter Kteudlly diminishing, from periods 
of 100 days to those of a day through 
some six magnitudes Later work reveals 
the presence of many stars of evui shorter 
peilod down to half a day which are 
Nllll fulntor, though not mu* h so Sim*, 
these stars arc all known to be really In 
the cloud and therefore at neatly the 
same distunce from us, their real luml 
nosltloH must be In the same proiwrtlon 
ns those with whUh they appeur to us to shine 

Brightnesses and Distances 

Now n dozen and more yarlaldi stars of the CYpheld 
class lie near enough to us to be visible to the naked 
eye lot tliese wo linve good proper motions, and we 
can um* the drift uiuscd by the suns motion to find 
tlulr dlslamt It thus appears that hikIi a star, with 
a p*rlevel oi eight days Is ton tho uverage) ubout a 
thousand times us bright us the mm—whems It follows 
that the filuUst with jwilnds of half a day or less* 
exccetl th sun u bundled fold In brightness, and the 
brightest v ith periods of a bundled dnvB run up to 
the enormous figure of ft>000 times the suns light 
Such huge objwts however, art very rare Hnvlng 
established this. It Income's a straightforward matter 
to tabulate the distance of nnv variable star of the 
Cepheid type c*r of any i Under or group of stars In 
which such variables cun lie found 
It was In (bis way that Shapley readied his epoch 
making conclusions regarding the globular cluster*— 
the Dourest of which Is 20 000 light years nwny and 
the remotest more than 200 000 Tlu distances of the 
Magellanie Clouds, too can be found Simpler estl 


mates them at 80,000 light-year* for the Small Cloud, 
and 110,000 for the I^arge, making the diameter of the 
first (5000 light years and of the second 14,000 
Enormous as these distances are, they are quite sur 
passed by that of u more recently studied object This 
In a very faint cloud of light in the constellutlon Saglt 
lari us (in lOh 40 m It A. and -IT degrees dee filiation) 
which Is known ns N G C 6822 since It bears that 
number In the ‘New- General Catalog of nebulae and 
cluster* Discovertd by Barnard forty yeurs ago this 
object has been recently photographed bv Perrlne at 
Cordoba and Hubble ut Mount Wilson, who agree In 
eU^nrlhlng It ns similar to the Magellanic Clouds, 
though much small* r and fainter It U only ten minute* 
of arc long by five wide (as against degrees for the 
^nmll Magellanic Cloud and 7 degrees for the I*arge), 
nnd 11* brightest stars nre of the magnitude 18f>, so 
that only long-eximsurc photographs with the most 
imwerful Instruments will show them 
Diffuse nebula* ne found among the stars of the 


Magellanic Clouds and also In the new object, though 
In the tutttr ease they are onh of aliout one-eighth the 
nppHrent sire of those In the former If we assume 
that the nebulae are really of the same size in the two 
(awes, we conclude that N G C 6822 is eight times ns 
far off ns the Clouds If we assume that a* o whole 
It Is the same size as the Clouds, we arrive ut distances 
12 or IT times as great Finally if we assume that the 
brightest stars In the new object nre really similar to 
rhe brightest In the < louds we conclude that its dls- 
tnnee is ten times us groat Combining these estimate* 
(which are due to Dr Sbaplty), we may conclude 
with some mnfidence that the distunce of N G C 6822 
U of the order of one million light years. This puts 
It far beyond all other known objects, and probably 
clean outside our galactic system, and adds another, 
nnd very striking, chapter to our advancing knowledge 
of the depths of space 

Th* Heavens 

The winter constellations are now lost to view, excep t 
where 

“Starry Gemini hangs like glorious crowns 
Over Orion s grave low down in the west" 


(Tennyson was always accurate In his astronomy,) 
To the northwest we find Auriga, and on the north 
Cassiopeia and Oepheus—all low down Lyra has 
come up in the northeuut, and Cygnus Is rising Her¬ 
cules 1 m in tho east, with Ophluchus below, and Scorpio 
rising In the southeast 

Four great constellations are grouped around the 
pole Ursa Major to the north (with Ursa Minor and 
Draco below), Bofltes to the east, Leo to the west Virgo 
to the south. Below the last two Is Hydra, stretching 
from the south nearly to the west, with Gorvus above, 
and Centaurus below—fully visible only In the tropics. 

The Planets 

Mercury Is an evening star oil this month, and is at 
hi* greatest eastern elongation on the 16th, 20 degree* 
from the sun At this time he Is excellently placed for 
observation, being nine degrees north of the sun, and 
remaining above the horizon until 8 20 P M More¬ 
over, he Is then in Aries, remote from nny bright stars, 
and looks almost u* bright as C&pella, so 
that there should be no mistaking htra 
He will be conspicuous in the twilight for 
a week la-fore nnd after the date named, 
but hard to see at the beginning and end 
of the month 

Venus is also an evening star, and also 
In elongation on the 21st, nearly 46 de¬ 
grees from the sun. No other planet U 
ever us conspicuous ns she is at time* Uke 
this, which recur every eight years, when 
she is simultaneously far away from the 
sun and a* far north of him as she ever 
gets Rhe is 26 degrees north of the 
celestial equator and remains In flight un 
tl! 10 40 P M Being a hundred time* as 
bright ns a first magnitude star like Alde- 
haran and ten times as bright as Sirius, 
Mhe attracts even the must casual gtunce 
Her light, fulling through a window on a 
white wall or screen, casts a distinct 
shadow and she is easy to see in broad 
daylight, if one only knows where to look 
for her On the 7th and 8th the moon 
inuy serve as a guide, but, being more 
than 8 degrees south of the planet, as a 
rather poor one. 

Mars is in western quadrature on the 
13th, and Is already as bright as Procyon, 
but he is so far south, In Sagittarius, that 
he does not rise until 1 80 A, M 
Jupiter is In Ophluchus, rising at 11 
P M and crossing the meridian at 8 40 
A. M In the middle of the month, 

Saturn Is in Virgo, and comeg to oppo¬ 
sition on the 19th His ring* appear 
more widely open than for some year* 
past, and be Is therefore brighter, equal¬ 
ing Procyon 

Uranus is In Pisces, and comes to the 
meridian between 8 and 4AM Neptune 
is in Leo, and visible all the evening 
Hie moon Is new at 2 A. M. on the 4th, 
In her first quarter Ht 0 A, M on the 12th, full at 9 
A.M on the 19th, and In her last quarter at 11 P M 
on the 25th She Is nearest the earth on the 20th, and 
farthest away on the 8th During the month she passes 
near Uranus on the 2nd, Mercury on the 5th, Venus 
on the 8th Neptune on the 14th, Saturn on the 19th, 
Jupiter on the 22nd, Mars on the 25th, and Uranus 
again on the 29th. 

Modern Ideas In Old Mexico 

R. J .JV ALTER FKWKBS of the Bureau of Aiuerl 
can Ethnology at Washington, hardy perennial ex¬ 
plorer of the regions of the New World that give 
evidence* of the antiquity of western civilisations, has 
found some picture* on pottery from New Mexico which 
present a distinct comedy aspect These painting* 
would Indicate that the gentle art of gambling with 
dice and keeping track of the state of the game with 
counters (Wrespondlng rather well to the poker chip 
of modem life, was well known in the prehistoric south 
weet Another aspect of modern civilisation in which 
we appear to have been forestalled by these Indian 
race*, If the evidence of the potters brush is to he be¬ 
lieved, is the dancing chorus girl of scanty attire, 



Tiro hours ifiven am in Eastern Standard Time. Whan local rum mar tUna Is in affact, th*y 
uniat bo mad# one hour Uttar I it n cloak on April 7 ate 

NIGHT SKY: APRIL AND MAY 
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Recently Patented Inventions 

A$ o convenience to our reader*, ioc trill supply copie* of nny patent* tinted heriin fo, r> <vnf« rai/i lh< offl, hr/ print<4 u> } ut* of patent* vnluth r -mnpU t, description* and 

druidtiyt of the intention* durlostd State tht putmt number to innur * retcipt of the dam ft patent topy 


_ Pertaining to Aeronautic 

FLTiita Machine — Having propulsion 
nwtnn which may be util mod for driving or 
lifting on airplane or aeronautical apparatus. 
Patent 1476102 J A Dchnert, Howard, 

8 D 

_ Pertaining to Apparel _ 

Collar Stud Support—T he object of 
which l« to prevent tht stud pfenning upon 
the thyroid gland Patent 1473549 A 
Goldkuopf, 200 W 111th St., New York, 
N Y 

Collar Fabtenihq Device —For aaaocint 
lug a collar with the rear portion of a shirt 
neckband Patent 1478460 G h I^rinbln 
BrUbtn, Mich 

Garter Construction —Whereby the hoe 
Jery to be gripped by the clasp, can he easily 
attached or detached therefrom Patent 
147586a G W Peteraon and J P Ytneti* 
address Q W Petemon, c/o Postmaster 
N Y City USB “Prometln us ’ J 

Head and Socket Kantenkk —For cloth | 
tng, so constructed that it will remain dosed 
until opened by the wearer Patent 1475805 
Bom M* Peter*, c/o Peter* Bros. Rubber 
Co, 4100 Park Ave , New York. N Y 

_C hemical Processes _ _ 

PaoCEtm ruB the Synthetic Production 
of Alkali—M otal cyanides Patent 1472 
408 F Von Blchowsky 1412 Bau Fer 
nando Blvd, Glendale, Calif 

_ Electrical Devices 

Electric Power Device— In which a 
current is generated without any appreciable 
loss of power or lighting circuit. Patent 
1471967 W C Hahne 712 S Charles St, 
Elgin, 11) 

Auxiliary Mot rnpiKOE roa Telephone* 

—Whereby «11 sound wave# of the voice are 
directed into the mouthpiece and external 
sounds prevented from entering Patent 
1474100 O W Aagaard 5144 N Albany 
Ave, Chicago HI 

Thermostatic Switch yob Flatibons— 
Capable of beiug associated with nn electric 
Iron of standard construction Patent 
1474588 K. V Hetrick. Box 226 Indiana, 
Pa. 

Method and Apparatus for Contboix- 
1NO StJUAB CENTMKUoALB—\nd similar do 
vices which are electrically operated Patent 
1475121. F H. Jones, Tuinticu Cuba 

CrnoutT Controller—T o be used par 
ticularly In connection with refrigerating 
apparatus. Patent 1475813 A (3 New 
hurd, 617 Hanover Ave , Allentown, Pa 

Tboluct — For overhead electric wires, 
which increases the area of contact between 
wheel and wire Patent 1478311 J T 
Welsh, Westfield, N J 

Fixture Support—W hich will not only 
support an electric lamp but a canopy as 
well Patent 1478585. F » Wooley Box 
112, Manasqaan, N J 

Controlling and Regulating System 
for Dynamos—W hich may be used as indi 


6—WHAT IS INFRINGEMENT OF A PATENT? 


T HE invention covered by a patent ia defined by the ilaim or claims 
thereof In order to infringe a patent, the alleged infringing process or 
structure must fall within the scope of at least one of the claims, that is* 
such claim must define the infringement Furthermore the latter munt em 
body all of the elements or features of the claim arranged and organised as 
specified therein If a single such t lenient or feature is wanting there is no 
infringement Any one who without ownership or license makes or uses or sella 
an infringing article vioUtes the patent right Even making an infringing de 
vice for one’s personal use only, constitutes an infringement On the other 
hand, making an infringing article merely for the purposes of exptrimenla 
tion or improvement is not necessarily an infringement Infringement of u 
patent is always a question of fact Frequently infringement cannot he 
determined on its face and the claim must be interpreted in the tight of the 
prior patent and other art as to whether or not it is to be construed broadly 
or otherwise Frequently a patent which on its face appears to be infringe A 
when construed so that Its place in the art can he determined, is found nof 
to be infringed because it must necessarily be given a narrow construction 
In order to infringe a patent it is not necessary to infringe every claim 
thereof If one claim only is infringed, the right is violated even if there are 
other claims which are not infringed Infringement is often a question of 
equivalency, that Is, the alleged infringing structure may not comprise the 
exact elements or features of the claim, but if it includes certain structural 
elements which are the mechanical equivalent of those defined in the claim, 
the latter is infringed 


cutiiik lamps mounted lit guard caning* in 
the vicinity of i>ersouH supervising the ms 
tem Patent 1475880 W J Rlcket* $2 
Torrens Hd Brixtim 11111 8 \\ No 2 
Imndon England 

Electric Soldering Iron —In which tin. 
heat transmitted to tin soldering point muv 
be regulated Patent 1478310 F Aouhk 
c/o Adroit Tool Co, 14 Front St V< w 
York N Y 

Implement rtm Writing—J» j)h form of 
a pencil having a self-contained iloetnenllv 
heated scoring point. Pate nr 1455842 W I 
Kelly 015 W Front St Greenwood MU* 
(Bee Fig 1 ) __ 

__ Of Interest to Fa rm ers 

Wkfper—I n which the wc ight of tin mu 
chino enables the wceder bar to upioot tin 
weeds Patent 1472749 « W Fun-bourn 

j R D No 2 Box 10 Suit Luke < itv l (uh 
Flow —Fspoeially adapted for cotton <ul 
tivation Patent I47272H J B McNul 

Raleigh Ti nn 

Hoo TROtmu— That may be m cured 
against movement or may be shifted from 
place to plan for feuding hog* Patent 
1478100 M J Uomh Randolph Neb 

Attach m> nt von Disk n arrow *—Which 
will gage the «)«ptli of the cut made by the 
disk* ami may be attached to harrows of 
ordinary construction Patent 1475312 

T D Moran, Ihllon Mont 

Ditch Digger—I n which the cut ring 
depth may be varied and the dirt coimvid 
to either side of the ditch Patent 1475550 
A Naylor c/o M Purdln 406 Midford 
Bldg Medford Oregon 
Ibbigation Ditcher— Which i* adjust 
able for varying depth and width of out ami 
in which tht cutting edges arc «If sharp 
enod Patent 1177033 R C < hutfm 
Mountain Home, Idaho 


CONVEBTIIILI 1»RVIN( Ml V \ ND tFUn - 
(Constructed entirely of omi nt mid steel for 
receiving and ntoring «orn or other grain 
Patun 1477682 ( \\ Vtlnrton 0*20 S„ 

Walter St VUnique rrpic N Mix (See 

2) 

l iiurn—V duptod to hi munuidh npt r 
atad, or opirnldl hv iikn hnnb id i>ower Put 
nit 1478748 i A Lvuri-ncp landsnv Oklu 

1*BP«8 -WImiJi utitoiiiuth uliv ficds mu 
rcriul into n baling chamber for moving 
hales Pap nr 347H450 ( D Melton 
T vistm e, Ti xuh 

Patti t <S taro —horimd of Npmol wup 
jKirtiiig member* placid o\u a ditih which 
will teml to obstriKt the puKKiiig uittl* 
Patent 1478ir27 W \ r |omhuHon 146 IV 
Monroi St I hoenix Ari/ 

_ _ __ Of G eneral Interest 

KNVH^^rfc.—( upuble of bnn*. nnn| for 
Nt tiding and returning muil mntlir labor 
1470385 N SternJn iim r ii)01 Li r St 
Kiehmoud Va 

Safety Ra/o«- I he purr* of which may 
Iw readily cleaned without nsorting to diw 
(tdocmbling Patent 3160715 \ s Breuki v 

upd C F Pn tsch c/o \ S Br< nki 3 c/o 
FCank Beaman 476 4lh Vv< w \ ork, 
V Y 

CoiYHoiDbtt—l.jMpei tuilv uciuptcd for tvp 
iwts use for holding copv m place lute lit 
1469740 \ N W oodrufF Box 1007 Mush 

mgton I> ( 

Watch l ilhr Hinc—I nr utilizing 11 
Muull watch movenuiil in a largi uihc Put 
cut 14007(5 A I, SieuriiH and \ W llof 
mann c/o Roy VS utch ( nw < o 15 Malden 
I am* New York N ^ 

Pi ru for Ice and Hot W vtjb Bvcjn— 
; VVJiich m«V b<’ quickly opcrjitul t<j seal rhe 
mouth of the bug Patent 1471 HU \ ( mi 


nor t/o I nlvcrwd Hospital Supply fo 500 
\ Dearborn St ( lucago 111 
Iajck 1 n(j Di-vio- — bor (-ouphug tubular 
mcinbcrH together iu aliuuneiit and uoriiially 
prcvmtmg diMCoimu lion Patent 1471077 
( Vogt, 18.M) V\ nahhuru Ave, Fhic igo III 
Tar m 11 Moktvk Which can bt used in- 
divnlnallj or in cornu clnm with otbtrK to 
form u huticrv Patent 1471 Oftl F Rc^gn 
he c/o (« II BurK<nhugvn Wcinribt Bldg, 
Minot N L> 

Indjviduai 1 j> < untainlb—W lmh ia 
leakproof unel hi which u piece of pie may 
la re iidil> earned latent 1476763 A J 
Uuliards 4515 1 uurahl Vvt f'hl ugo 1)1 
Mnhdu oi DrcoKATiNc Dkatheh oh Him 
H vh Ma ) rklAJ — W he rc by « dewgn ma) bo 
t iNily appbe d vv itli a background of mtr 

eidnr latent 14705*15 F A Kolb 65 
1 iLli \u Ne nark N i 

I f rfi- Sqi 1 aptnuilv intended for 

Kcturcnnk tutaa containing toothpaste 1511 
.nt 14765 M S I Ke f [h r il7 V 8 dd St., 
New V ork N \ 

SIiasi KINC r lm aN e it—VVIurnby the tlr 
e umfe_re in 1 of a tire le e an be obtained by 
tin rfaelmg of a stale Patent 1470530 C 
ileiikiiiiiuii 755 Pi te rsem Ave, Jersey <hty 
|N f 

I PeK KtT Flit ( ANE—1 >e higUe e] to bt CTir 
i nol in the pm ke t tor bousing h card index 

j s\Hte m P ite nt !471*549 it Soinmeyor, 
1446 Hurlhul Y\* Detroit Mu h 
| Vkiiuciu 1 i an r—VV hie li mnj be uaeel 
ft»r otirdoor dee oration ninnit lining its shat>o 
( regardless of the weather Patent 1470518 
i Ie nine M VVevuneli and Mary f l afurella, 
1761 Vrulem Ue»utl ( levelnnel Ohio 
| ( eiNTAINEn JIvndli—A daptLei tn l*e up 

jdieil to cemluJnirH bedding shoe ptdish or 
I the like latent 1170536 F A Lange 

[( lurtsholtn Vila rta ( nnnelo 

, ltntmn St /in»hi >or Sound Ami;i 
nuts -Which ntnj be easily attached to the 
I onlimiri tv pc of phonograph horn Patent 
J 1 16!>6i1 ( W Kim ii 1520 Fdgcwatcr 
1 \vc ( liicago Ill 

j ( unmsiiN —Whuli will grip the clothe* 
ami kuhjm ml tlu m from the line without 
bringing tin in v 11 to .smtact latent 1478.453 
I ( livrtcniei 110 lVHrl Ht Broeiklyn 
N V t Se. Ihg 1 ) 

r lt)\ VMWVf AND M*THe>U OV MAKINC 
S\mk In such manmr that ii may be 
washed with se>up amt water without injury 
Patent II7H,i4S L Myers 168 F Fulton 
M ( love rsv lib \ 1 t Sec big 4 ) 

( uNdenhiv I t nn— Bv meuns of which 
the ultraviolet ravs in light generated by 
huh power lumps muv Is imuLrulizoei Put 
i nr 1470512 \f I 'Promba e/o Pnra 
mount Lens l ee i(t ( IifForel St Providence 

n i 

Nau lti mu With mnmin for removably 
aKS(M.intnik the . liamoiR witli the buffer 
pro j* r 1 ate nt 1170857 J Dnpo e/o Co 
lumbia Maine arc Mfg ( o 4600 Park Ave, 
Bronx N 5 

Pikkft Mm>kin* KrorPTAcrv—K hjm 1 
. inlly adoptcsl for mm mg a small number 
e*f (lose H of meelieine I'rttelit 1470547 H 
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A Schillln*, 10404 114th 8b, Richmond 
Hill L I, N r 

Safety Envelope —Which cannot be 
opened without being inutile ted Patent 
1470715 0 Doatney, 507 Halsey St*, 

Brooklyn, N Y 

Safety Porta dle Scaffold —For use by 
puIntern CiirFmitirs and othern doing work 
requiring a platform Potent 1471304 T 
F Young 1108 E CUM St,, boa Angeles, Cal 
Method of Making AsrinoiAr Flowers 
—Which ahull bt an ernct reproduction of 
the natural flower Patent 1470009 M B 
Greene, The Homestead, Yarmouth port, 
Maw 

Sifter Top fob Containers —More par 
ttcularly for puwdpr cuua or the like Pat 
cut 1471208 L A Wcgouaar, 320 83d St,, 
Brooklyn N Y 

Firm Lore— iJcslgnod to attract so callotl 
same fish, and to effect oconoiuy In the nso 
of bait Potent 1470842 U T Hymns, 1st 
State Bunk Bldg DcKtdb, Tinas 

TOILET Article— \\ hit h affords facilities 
for removably holding it Jlpetkk or the like 
Patent 1470004 J B Mason, Jr, 308 
fluhlmau Bldg, Nashville, Town 

Hairpin —Which automatically locks it 
welt in the hair Patent 1471612 F V 
Kosstkn and K Stepkul, c/o F V Kusatka, 
2241 S 50th St, tieim, 111 

Fruit Babkft— With movable handle so 
that a number of basket* may bo nested for 
shipment Patent 1471053 P J F Oalla 
gher, Box 446, Marlboro, N Y 

Method and Apparatus for the Re¬ 
duction or Impurities Contaminating 
Molten Metaij*—- By flltiring the molten 
metal through molten slug und cinders. Pat 
ent 1472000 L. Tones, 928 Wheeling Avo, 
Muncle, lod 

Hr at and Cold Insulating Receptacle 
and Apparatus for Supporting and Fin 
isHiNtt Tnr Same—I n which a vacuum 
■chmnhf r Is scaled in a novel maimer Pat 
ent 1472019 T E Hitch, 813 Sycamore 
Ate, Cincinnati, Ohio 

MatOii ( are —For book matches in the 
cotir is provided a slot which registers 
with the scratching surface Patent 1471012 
J Oppcnhmm, c/o Duaco Import Go, 384 
Broadway, New York 
Catch Basin— For sewer traps which will 
prevent solids from entering the sewer Pat 
ent 1471810 J II Banschard, 1025 Hoi 
land St Erie Pa 

Fly Hook—W ith means for effecting en 
gagement with a fish line Patent 1471959 
P F Halferty, 314 E. Piko St, Seattle, 
Wash 

Filing Ststem—I n which any card may 
be Instantly removed Patent 1472020 
W H Holmes, Central Blvd, Mount Ver 
non, N Y 

Cooking Vtenbil— For frying oysters or 
French fried potatoes Patent 1472205 
A H Brunner, Cottage Cafe, Carbondale 
HI 

Article Slicino Device—W hich affords 
facilities for slicing bread to a uniform 
thickness Patent 14722219 0 N Hoff 

man 1661 So State St, Syracuse, N Y 
Oil or Gas Weil Casino—F or sealing' 
the annular spurt around tho tubing Patent j 
1472555 E V Crowell, Box 1479, Station 
C, Los Angeles, Calif 

Adjust a nut Doorntep—W hich will effect 
the stopping of the door at predetermined 
points. Potent 1472531 G T Morris, 1180 j 
So Higgins Ave Missoula, Mont 
TIo*» Rkkl—I n which the nossle is car ^ 
rlod by the device and is movahle to any j 
point within the length of the hose Patent 
1472747 1 A Crocker, 508 So Elm St 

Kankakee, Ill 

Testing and Safety Dr vice tor Traps— 
Permitting a limited movement of the traps 
toward its closed position for setting the 
trigger Patent 1472660, T L Munroe I 
219 Ntw Boston Rd, Fall River, Mass 
Automatic Control fob Window Shades 
—W likii mows the shade to be lowered in 
raiay weather Patent 1472703 R WaJser, 
122 Franklin St Union Hill, N J 
Concrete Block Construction— Which 
permits of firmly locking the blocks together 
In a simple and quick manner Patent 
1472680 M Rofflno, 84 Charles St, New 
York, N Y 

Dentiphonp—F or more clearly bearing 
music recorded by a talking machine. Pat 
cut 1472214 J W Gaftfee, Anderson, Term 
Folding CoNTAwrarii-Adapted to con 
\eniently accommodate both hair nets and 
hair pins, Pato&t 1472755 A L. Hawes, 


c/o Empire Notion Co, 72 Madison Ave., 
New York, N X 

Burglar Alarm— Adapted for use in con 
neetlon with containers such as Safes, Pat 
ent 1472750 J F and F C Gorman, 1889 
University Ave., Bronx, N Y 
Clotiteri inb Bra ok ri— To be swung ex¬ 
teriorly of a window when iu use Patent 
1172705 R, Wardhaugb, c/o Mrs Murry, 
2441 Coney Is A\e, Brooklyn, N Y 
Casting Rod— For automatically shoot 
lng n projectile carrying a line, hook and 
bait to n desired riUtmirf Patent 1473507 
It 1 A Obormaler, Box 442, Lompoc Calif 
j Ci/Ohube for Bottle— Which will securely 
close the bottle or rial, yet present an at 
tractive appearance Patent 1473540 (’ L 
Hcrnardo, c/o Floral Products Co, 301 W 
125th St, Now York, N Y 
For ding Cross— Comprising a hollow bass 
acting as a container, the whole making a 
small package Patent 1478530 H T 
Wulrow, 448 W 35th St, New York, N I, 
Goi r Putting Box —By means of which 
persons may train themselves to put ac¬ 
curately both for direction und force Pat¬ 
ent 147305L A B Scott, Fairmont, W. Va. 

Film Drying Apparatus— Whereby ma¬ 
terial such as motion picture film can be 
efficiently dried in a short time Patent 
1473542 G L Chanter and A L Adutte, 
c/o Pnthe Exchange, 1 Congress St, Jersey 
City, N J 

Roller Curtain Grinding and Locking 
DrviCE—For preventing any flapping of 
porch curtains or the like Patent 1473517 
W M Richards, 222 E 59th St, Chicago, 
HI 

Atmospheric Compound fob Diver* U«e 
—By means of which the period of work 
under water can bo Increased Patent 
1473337 0 J Cook, 33 B Street, N W, 

Washington, D 0 

Coupling—F or attaching a hoso or tho 
like to fancots of varying sises. Patent 
1473537 H Bailey, 2307 Morris Avo, New 
York, N Y 

Cherry and Confection Centfe De¬ 
positing Apparatus— By means of whinh a 
number of operators may be dispensed with 
in thp laying of cherries nuts, otc Patent 
1473458 T Bosshard, St Albans, Quocm 
C o, N Y 

Sou pn> Clarifier —For the projection of 
sound waves such as occur in talking ma 
chines Patent 1473560 C W Johnson, 

| Box 59 Oenl P O New York, N Y 

Indicator —Which is capable of wide uw, 
but particularly for displaying prices at gaao- 
I line station*. Patent 14734T2 J F Dodd, 

107 Lincoln Ave,, Delaware, Ohio 
| Sheet of Music— Which may be wad by 
perwmii unfamiliar with the theory and tech¬ 
nique of music. Patent 1478495 F R, 
Miller, 2920A Jackson St, San Francisco, 
Calif 

Door and Frame OoN/rrBUonoN— For the 
oven of a atove, which will swing anio* 
malicnlly to closed or open position Patent 
1473978 K. Schroalo, c/o Belleville Store 
* Range Co, BeUpvilJe, 111 

Oiler —By means of which oil cups nt afi 
elevated point may be conveniently lubri 
rated Patent 1473852 L S Harrell, 638 
Middle St, Baton Rouge, La 
Calculator— Which will enable tho user 
to ascertain the board feet in n given num 
her of pieces of lumber Patent 1473948. 
A L Bock, c/o Orlando Novelty Works, 
Orlaudo, Fla 

Water Closet Valve— By which a por¬ 
tion, or the Entire contents of a tank may 
be drained at will Patent 1474288 H A. 
Rath, 141 Jefferson \\e, Elisabeth N J 
Humidor— For preserving tho aroma of 
cigars in an ordinary cigar box Patent 
1474254. J. Gerstle, 615 W 157th St 
Aptm 7, New York, N Y 
Alarm Clock Release for Phono¬ 
graph*— Which when the alarm goes off, 
will permit the phonograph to play and 
wake tho sleeper Patent 1474240 L, 
Prune, c/o Fine 1670 Boston Rd , Bronx, 
NY 

Fruit Drier—I ntended for domestic tiM 
over an ordinary cook stove or suitable 
heater Patent 1474687 J B Rnby Jr, 
tt. 0, Box 42, York, Fa, 

Fountain Bbusit— Snob as are used for 
dispensing paste Patent 1475116. E H, 
Harvey, 831 Market St, Lewiaburg, Pa. 

Vapor Bath— Including a rest supported 
In a bath tub and a canopy disposed over 
the same. Patent 1475O0L J Thomas, 
Aberdeen, Wash* 


Burrow ton Alarm Clock* —Which lends 
to the dock an ornamental appearanee. Pat¬ 
ent 1475137 J Oppenhelm, 404 W 145th 
St„ New York, N Y 

Hair Net Container— In which a hair 
net may be packed without being crushed or 
wrinkled Patent 1475180 H. Mauer, c/o 
Sold nor A III trig rath, 1140 Broadway, New 
York, N Y 

Lady s Safety Pocketbook —With meats* 
for pre\« nring the opening of the same with 
out detection Patent 1475132 T L 
Monaghan, 19 E 101st St., New York, N X 
FLytrai* —Which automatically traps and 
collects the ftlw into a suitable receptacle 
Patent 1475095 H Van Hoes, Hotel Manse, 
Trenton, N J 

Shaving Mug —With means for maintain 
lng the contents in a heated condition Pat 
ent 1475005 E D Van Henan, Three 
Forks, Mont 

Lifeboat Release—W hich may be oper¬ 
ated from the boat with which the same la 
associated Patent 1475617 S H. Allbln, 
c/o Mayer Life Boat Co, 411 Haller Bldg, 
Seattle, Wash 

Flush Tank—T hat does away with float¬ 
ing lift vahes, wires and rubber balls Pat 
ent 1475841 D McNeill, Huntington, 
W Vo. 

Window Scaffold —That may be set up 
and collapsed quickly and adjusted to dlf 
feront rise windows. Patent 1475780 0 R, 
Uasinl, 546 Roosevelt Avo, Cateret, N J 
Implement for Cleaning Teeth— 
Formed by utilising the handle of the brush 
as a holder for a dental floss or gause. Pat 
out 1475789 T A Buckley, 580 Nostrand 
Ave, Brooklyn, N Y 
House Number and Step illuminator— 
Which effectually display* the number and 
illuminates the steps after dark. Patent 
147586a C P Peterson, 1725 E. 4th St, 
Brooklyn, N Y 

Sanitary Belt —Comprising a girdle with 
detachable tabs, and mean* for removing the 
tabs and the napkin Patent 1475895 J 
Stein c/o Olimux Rubber Co, 520 Broad 
way, New York, N Y 

Securing Device— Designed for fastening 
a plurality of pieces of leather metal or 
other material Patent 1475827 L J 
Hogarty, 5 Beekman St., New York N Y 
Vegftarte Grater — Which may be 
mounted on a suitable receptacle, for reeel\ 
lng tho grated vegetable Patent 1475839 
L Leitman, P O Box 200, Mount Vernon 
N Y 

Reminder Signal— For imparting to the 
owner recollection of an intended action 
Patent 1475780 H L Beach, Disbursing 
Office, TJ S Naval Station, Carile, Thillp 
pines. 

Method or Preserving Fogs— Which in 
no way effects the edibility, or requires spe 
dal conditions for storage Patent 1475804 
R. Dn Bois and H I Jonc* c/o Dept of 
Chemistry, Okla , A & M College, StiU 
water, Okla 

Umbrella Stand — So constructed as to 
provide a separate compartment for aach 
umbrella Patent 1476509 Q De Witt, 5 
John St, Gloversvillc, N Y 
Index File —Particularly adapted forutt, 
such a* would be suitable for salesmen, etc 
Patent 1476662 R J Welnacht, 366 Am 
sterdam Ave, New York, N Y 
Cigarette Appliance— For manually roll 
lng cigurettes, and also forming a receptacle 
tor the tobacco and papers. Patent 1476662 
M. M Shore, 631 E. 138th St,, Now York, 
NY 

Educational Apparatus — Which win 
materially assist students to rimialU* the 
geographic location of places Patent 1476, 
671. J 8 Cr»t» 606 Whit. 0»k St. Hoo» 
ton, Texas. 

Key Holder —Which Is provided with a 
pinto to which a plurality of key holding ele* 
tnents are attached Patent 1476642. D L 
Reiter, 100 6th Ave., New York, N Y , 
Pouring Spout— For pouring milk or 
other liquid* from tin or other cans Patent 
1475988. V Dim, c/o Lewis Oil Co, B. R< 
No 2, Brecken ridge, Texas 
Mops— Haring a cleaning element which 
may be detached for renewal, or may be ad¬ 
justed Patent 1470318. W H Ztchry, 
c/o Atlanta Variety Works, St Charles, 
Lakeriow and Greenwood Avo, Atlanta, Ga. 

Mop—W ith means tor adjustment for pre¬ 
venting the free swinging of the head Pat. 
ent 14708J7 W H, Zachry, e/o Atlant* 
Variety Works, lie. Oh arise, Lakeritw and 
Greenwood Ave* Atlanta, Go. 


Method or Brotoring o» BrotibnA nria 
Bale-Tie Bands—B y annealing and odd 
rolling .the pieces, to elongate them while 
maintaining their width. Patent 1476846. 
R. Margoliua, Box 78 West Bod Annex, 
Richmond, Va. 

Dental Thread Hocmd — Especially 
adapted for use in cleaning one's teeth with 
dental floss. Patent 1475986. C C Cooke, 
Morton's Gap, Ky 

Bracket rou Mounting Pullets— Upon 
which a pulley may be rotatably carried, and 
shifted tor tightening the cable Patent 
1477229 G R. Northrup, c/o W H. Hayes, 
1st Nath Bank Bldg, Laramie, Wyo 
Smoking Pipe —In which the smoke U 
cooled and purified before reaching the 
smoker's mouth Patent 1477029 A G 
Blomster, Amidon, N D 
Gun Sioht —By means of which the 
proper elevation of the musale may be found 
with both eyes open. Patent 1476884 E. E. 
Gregory, 426 5th Ave., New York, N Y 
Printer's Chase —By means of which a 
type form can be quickly and accurately con 
tered. Patent 1477946. A. O. Evans, 881 
W Gold St , Butte, Mont 
Self-Service Store— In which customers 
can readily select and serve themselves with 
the various commodities. Patent 1477492. 
M R. Hutchison, c/o Munn, Anderson Ac 
Mann, Woolworth Bldg, N*w York, N Y 
Horseshoe —Of combined rubber and 
metal, the rubber being anchored by key 
members. Patent 1477007 F 0 Robert¬ 
son and P P Rooney, c/o F J Nelson, 
UorneU, N Y 

Sewer Basin Head— Including a main 
body section and a curb section which may 
be detached Patent 1477435 J J Fagan, 
Coles and 14th St, Jersey City, N J 
Tobaooo Container —For the reception 
of leaf tobacco, the entire contents of which 
may be exposed without removing the same. 
Potent 1477106 T R Brumfield, 402 No 
Union St, Damille, Va 
iNftKCTFBoo? Portal Construction—B y 
means of which insects are precluded from 
passing from the outside to the inside of a 
building Patent 1477497 M. R. Hutch! 
non, c/o Munn, Anderson A Munn, Wool- 
worth Bldg New York, N Y 
Oil Well Packkb— For preventing any 
fluid detrimental to the well from flowing 
through the casing Patent 1476727 J 8 
(Juigg c/o Star Machine Works, Box 25, 
Dewey, Okla 

Printing Frame— For use by photog 
rapbers, adapted for printing by artificial or 
natural light. Patent 1478217 D W Gray, 
181 E 5th St, Los Angeles, Cal 
Belting —Which will not stretch, unravel 
or pull out from the splicing Patent 
1477707 W S Langford, c/o Mt Vernon 
Belting Co, Baltimore, Md. 


Packing Guide fob Fruit and Veoe 
table Containers —For use where it is es¬ 
sential that jostling ia prevented in transit 
Patent 1477542 G L Comloasy, 408 Pro¬ 
duce Exchange Bldg, Toledo, Ohio 
Sanitary CuaPtooR— For use in house¬ 
holds, hospitals, and publio places Patent 
1477005 S Rianda, R. a No 5, Box 16B, 
Watsonville, Cal 


Belt Attachment— Providing a simple 
means whereby a pencil may be carried on 
one's belt Patent 1477561 a A. Eva, 609 
Henderson St, Austin, Texas. 


Indicator for Cameras— Whldi include* 
mechanism for pre\enting a double exposure 
Patent 147831$ B, M Woodworth, 846 So 
Goodman St, Rochester, N Y 
Universal Joixt-— Constructed as to per¬ 
mit a ready uncoupling when moved to ab¬ 
normal position Potent 1478324. A Dina, 
101 Jefferson St, Woodbridge, N J 
Ventilator —Especially designed to pre¬ 
vent the formation of steam on show win 
dows. Patent 1478312 A. Wenger, 432 
Broadway, Bayonne, N J 


Ironing Tarle—W hich may be folded 
into compact form when not In use. Patent 
1478961 E. L Golden, o/o An. Wooden 
ware Co., Manistee, Mich, 

Tap pcnac for Wooden Barrels— Par¬ 
ticularly applicable to barrels containing 
malt syrup, glucose, vegetable cooking oils, 
etc. Patent 1479$1& W Rupp, c/o Uni 
vernal Bog A Carpet Cleaning fc, 449 Cen¬ 
tral Are., Newark, N J 1 
Cleaning Cloth— Which can be •Ae* 
tlvely attached to either hand, without loeing 
the am of the etotb ^ Patent 14789k JF. 
Bttaenthakr, 78 FrimhUn ftt. New York, 
N. Y 
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JHf I, Glus-catting /raim for ik In horl 
tonUl or vertical position tkoignod by M. U 
R* J tnd A. Li Shiw 



FI# 7 J P Linc’i (w stov« on which the 
ft&me U controlled throat h openings in the 
eombutlon tab** 



Flc 9 Mechanism for the operation of 
valve* without the aw of projecting 1 
developed by A G Bertram 


Kuducb —For uoe In the navigation of 
screw propelled venal*. Patent 1478928 
J J Toner, 280 W I42d St., New York, 
N Y 

Procrss roH Making Meat Canings— 
Which will not contain any tuibstance in 
jariout to the health or develop any chemical 
notion* Patent 1478968, C S Lena and 
H M Cohen, c/o Jopp, 600 W 139th St., 
New York, N Y 

Window Construction— By mean, of 
which a person may clean both aide* of a 
window from within the room Patent 
1478922 H. J Smith, 908 K 35th St, 
Brooklyn, N Y 

Mor Head—F ormed from metal jaw*, at 
taohed to rotate from the mop handle Pat 
out 1478339 W H Jayne, 414 E 23d St, 
New York N Y (See Fig 5 ) 

Gla #1 a Cutting Frame —Which may be 
used npon a table or In a vertical position 
Patent 1479748. M h, E. J and A L 
Shaw, Corlnne, Utah (See Fig 6 ) 

Belt —For carrying bnit, louder* a knife, 
and other neccwarv articled for use in ftoh 
lag Patent 1478497 JL W Welch, Ketoo, 
Wash. 

Egg Boiler—W hich may be set to time 
eggs and raise them when boiled Patent 
1478939 tC J Cavilla, 1124 E 170th St, 
Bronx, N Y 

Rapid Towel Hangi®—W ith spring jaws 
for holding the towel cormr Patent 1478 
011 F Philippe, Sr, Box 3, South Charles 
ton W Va. 

Exponent Meter — For Indicating the 
proper duration of photographic exposures 
Patent 1478956. E Harrold, Lotonia, Ohio 

Process or Preparing Dry axp Soluiil* 
Extract or Roasted Comer—Which con 
tains without appreciable loss the total sol 
able principals of the. coffee Patent 1478 
940 A Oh alas, 14 Rue Angelique Vericn, 
Neuilly, France. 

Unit drier —For drying materials which 
have been subjected to a coating operation, 
such M wall paper Patent 1478988 L B 
Case, c/o Standard Wall Paper Oo, Hudson 
Falla, N Y 


Hardware and Tools 


Locking Pfvicf nm Pm ns—Designed 
for use with gretwo plugs nud oil cup covers 
Patent 1474239 <3 S t nlliu*, 676 N Main 

St Miudwlh, Pa 

Oil Well Tool— For removing bruk< n 
piece* of steel or tin likr from tin bottom 
of a well Patent 1475450, W P Stnmpfli 
Box 784, Ucaldton, Okto 

Warxcu—Adapted for use aa n twin 
wrench in connecting acctionnl drill sterna 
used in well/* P«t<nt 1170341 G h and 
FLU Bus e/o lay ilua Roturj 1 ool 
Works, Elect™ Texas 
Lathe—E specially adapted for use in rc 
facing the vulves of internal combustion eu 
gims Patent 1477102 N F Brnnaechin, 
c/o \ F Indrieri \tty Gary Ind 
Tool Holder — W ith iuluiih for adjusting 
the cutting tool on a lathe Patent 1478907 
S A Lee, Hudson Fall* N Y 

PKirL—Which in emmuallv nduptol for 
cutting metal The linen tor him ln*en granted 
two patents of a similar natnri Patents 
1478023 and 1478024 F H \ allton, c/o 
Bransomnbe A ONctll Deer Lo<lge Mont 


Heating and lighting 

Coi t apsiblf Stove — Especially adnpti d 
for use in camping occupying hut small 
apace when packed for transportation Pat 
ent 1473533 N H Smith c/o Smiths 
Garage Spring VnMcv Ill 

Oil Burner—W lmh is adapted to bent a 
furnace and which operates noiselessly Pat 
ent 1473511 J V Pearson 257 F I>ela 
ware Place Chicago, Ill 

Gas Stove—D esigned for use as a heater 
tlu flame to Ing controlled by openings In the 
combustion tubes Patent 1477500 7 1 

Lane 771 Clinton fit, New York N Y 
(See Fig 7 ) 

Igniter for Oaseouh Fuet Burner*—* 
Adapted to operate in connection wirh an 
electric lamp socket Patent 1470725 H C 
Pope and J H FieMhouw* address R B 
Smith, 526 Bryson Blk Los Angeles Cal 
Water Feed fob Steam Boilerb-—F or 
embodiment in a heating system for n 
turning the water of condensation Patent 
1477472 W A Whitmore Nelsons ilk 
Ohio 


2U»—la which the clearing of the tine* 
by hand i« done away with Patent 1471964 
BL E Lena, Luverne, Minn 


Reheating Dtviob won Soldering Irons 
—Which con be safely moved in any direc¬ 
tion, and which include* a combustion 
chamber Patent 1472720 J E Mnllvert, 
11 Rue du Triegraphe, Paris, France 
Ic» Cream Differ—'R equiring but slight 
muscular exertion in it* operation for din 
penaing portions of the cream Patent 

1472583. W R. Ripley Sherman, Calit 
Mrrxi Working Tool— That will ream 
two or more hole* in accurate aMnemont. 
Patent 1478245 F P Miller, c/o Me- 
C rooky Tool Corp., Meadvlllc, IM. 

Jtovgr—Having a aplit shank, for use in 
connecting thin metal plates. Patent 
1478187 N Ztorten, 64 Adorn* St, Albany, 


WtortHOT Sgbapxe— Be constructed a* to 
be particularly useful in cleaning heavily 
Ooated surface*. Patent 1478546. W Eier- 
tttoR 1917 Fulton Bt, Brooklyn, N Y 
BJUMk^Which i« so oonstracted that the 
«TOg odg* to maintained for a long period, 
«&d* stoooth hole produced. Patent 1475311 
* P. Mttto*, V9 l&Cmky Tool Co* Mead 


_Ma chin es ^nd Mechanical _Devices __ 

Counter Moidino Machine— For form 
ing articles, such ns the counter* of footwi ur 
from flat blanks Putont 1471261 S J 
Heath, c/o Fndloott Johnson Co Jobnsou 
City, N Y 

Toaster— Adapted for use in places 
where large quantities of toasted brpud are 
necessary Putcnt 1471275 E J Moneusc, 
108 W 22tl St, New York, N Y 

Revolving Shuttkr for Moving Picture 
Projecting Maciiinf— Which increases the 
Amount of light reaching the screen and dim 
iuatea the flicker Patent 1471031 G 
Johnston, 208 No Lauret St, Richmond Va. 

Fluid Pressure Liquid Pttw ping Device 
—Primarily designed for pumping water out 
of mine*. Patent 1470073 W J Tlancock, 
Idaho Springs, Colo 

Picture Attachment for Taiking Ma 
chin ea— Whereby a picture may bo repro¬ 
duced at or near the sound amplifier Patent 
1468547 R A Rummel, 507 Ryereon Ave 
Woodridge, N J 

Machine for Cutting and Strifvino 
Cane— Which will out the standing cane re 
move the beads, and strip the stalk. Patent 
1468196 F S Curhrio, e/o B1 M A more#, 
c/o Pan Am. Union, Washington, D O. 


( lot u Marking Dmicf—B y mians of 
uhich a plurulity of Iuyors of i loth may be 
market) in one operation Patent 1468184 
\\ Webber, 612 Saratoga Aie, Brooklyn 
NY 

Belt < uttino and 'Primming Machine 
—W hich will cut or trim a l>elt strap or the 
like Putont 1160154 J T I>aviKoti, 46 
Uolland Avc, Westfield Mass 
Loti BLATEB and MijvLB— bur beating 
eggs, coatings frosting# cake-doughs or may 
onualsc Patent 1468826 A W Minaey 
2330 Glenartn Place Dcmer f olo 

ItElEBSlNU Ri^UANZHM roB Uecurocat 
/no Mkmbfbs- For reversing the direction 
of a reciprocating member at predetermined 
IKiint* along it* line of travel Patent 
1468896. Win Barker 5008 80th St, Port 
land, Ore 

Fan—W ith mechanism for effecting the 
oscillation and to vary the length of thr arc 
Patent 14118600 M M Glmnwr fdaMHcr 
Mfg ( o Exchange, nml Prooleun Hta, 
Lhnrleaton S (’ 

Ticnbionjno Dfvicf fob ( loth Folding 
MauBINfs—T o facilitate the folding of cloth 
upon a cutting table Patent 1460728 VV r 
P Levy, Spreckel Cahf 
Flowing Device fob Oil Wellh—W hich 
may b« reodily adjusted for use under u 
variety of condition* Patent 1470053 A 
Boynton, 1800 Sun Tedro A\o, Sun An 
tonlu Texas 

Grinding Bar—F or use in connection 
with lnthtB nnd other suitable machinery 
Patent 1470164 T R Haltermau Box 
2272 DeSoto Sta. Mempliin T« nn 
Portablf Grinding Machini—I specially 
adapted for grinding the cylindt rs of engine* 
Patent 1471412 H W OpM Cuero, TexnH 
Cable Luuruating Device—F or lubrl 
tnting cable during movement Patent 
1471583 A S Andenu n c/o Andirnen 
Dwlging Oo West Pnlm Beacli Fin 

Ookjc Drawing Mac uiNr—For taking 
coke out of the beehive ovins and conven 
lcntly piling the coke Patent 14727H0 R 
D Martin 718 1st National Bank Bldg, 
Fort Smith Ark 

Combined Pressure Regulating and 
Governing Atparatuh —Adnptcvl to control 
a fluid under pressure Patent 1472662 
J P Metxger, c/o The Leslie Co Lynd 
hurst, N J 

Combined Egg Candling and Assem 
bijng Dkvict—B y meuns of which n plur 
ality of eggs may be candled nnd depoHikd 
into the case Potent 1472673 \\ G 

Reagan, Lebanon, Xnd 
Clutch—O f the ring expanding typo 
which moke* use of centrifugal force in 
{acting engagement Patent 1472710 \ H 

W ilson, 1118 So Ilome Ave Oak Park 11L 
Cream Separator— W hen bv the ruhness 
of the creara may hi rendily rcgulnted Pat 
ent 1472085 P C Philip, Bow ins Minn 
CoLLAPHimt Sockft—\ doj»ted for use in 
removing various objects from well* Patent 
1472714 C FI Brown ./o Brown Welding 
A Machine Co Brocken ridge, Texas 

Fare Collecting Device —For use In 
on« man street car operating systems Pat 
ent 1472937 T W Pope, 1632 McLemore 
Avc., Memphis Tenn 

Multiplr Mitering Attaohmfnt— For 
mitering machines, whereby a number of 
printer** rule* may be mitered at the same 
time. Patent 1473521 H B Rubin 972 
Sherman Ave, Bronx, N Y 
Automatic Stop roi Talking Machine* 
—Which will operate when the sound box 


haw been moved to an inoperative position 
Putcnt 1473563 K Nalbantian, 25 East 
Kingtbridge lie) Bronx N 1 
( rindinu Machine—F or grinding and 
dr< using the surface of metal parts Patent 
1 <74 {21 P Dt Mattla c/o Munn Ander 
son A Munn Wool north Bldg New York, 
N Y 

Wire Bindini Device—F or use in bind 
iug rubber Imsc to n pipe or fa*tening mop 
toad Patent 1474265 D Kenner, 8304 
Fig St, New Orleans, La 
ArwuHTAtur I^latform — ITiat may b® 
used to raise and lower work to a con 
vcnlent height Patent 1474240 J Fer¬ 
raro P O Jk>x 254, Angels Camp, Cftlif 
Centrifugai Pumi — Which requires *nb 
stantiully tin some amount of power to 
drive it at varying to ads Patent 1473994. 
W C Dowd, c/o Dayton Dowd Co Quincy, 
111 

Etevatob ma Sturwavn—A dapted to be 
installed on nn\ ordinary stairway and not 
obstruct its regular u«e Patent 1473813 
C C CrispLu 7U8 No 17th Sr, Harrisburg, 
Pa 

Stitcu W iivei eor Knitting Machine* 
—Tbo use of n hich permits of the formation 
of larger loops Intent 1175045 J Bloom, 
4014 Park Ave N. w York N Y 

Process \nd Means f*»r Plucking Poul¬ 
try—- Which U adapted to remove ftll of the 
feathers from n fonl In a sluglo operation 
Patent 1474702 G W Atkinson Fmerald, 
Idaho 

Sand Bucket— ror removing sand rock, 
or ]oos< obstructions from a well caring 
Patent 1474707 M L Crowl 1006 E, Or¬ 
man Ave Pm bio Colo 
Coin Dispensing Devhe—W hich may be 
readily changed from a * P»J*r ’ to a 
changer without altering the oj>or«tJng 
mpehnnism Patent 1475585 W G King, 
1150 No Blvd Oak Park Ill 
Stop Motion fob Spinning Frames— 
With mechanism for preventing the over 
filling of the bobbins Patent 1475220 
J W Cauthen tl26 Ridge Avi Kannapolis, 
N C 

Valvf Actuating Mfohanihm—W hereby 
fluid valves muv to opi’rated without the um 
of jirojetting lands Putont 1477419 A O 
Bertram ( ocln in Ave and 36th St. Flush 
ing NY (Sef Tig 8 ) 

STiir Horning Machine—F or homing 
or going a reversely curved shnping to an 
(nd of a window stile I utent 1476066. 
J T Wililams 2010 So Alameda St, Lo* 
Angeles Cnlif 

PoiroN ( it vnfr —Which breaks the mass 
of cotton into amall lumps separating the 
s»rdn and trash from the cotton Patent 
1476010 K P Tuft and 0 Barton, c/o 
J P King Mfg Co Augusta Ga 

At roMATic ^rop for Motion I^ioturr 
Maciunis—W h<rib\ the motor unwinding 
the film will la nutomntienllv brought to • 
stop uiH»n 1 he film brenklng Patent 1476 
006 M I Phi roister i /o CoTouial Theater 
Groin Buy, TV is 

Loop Sewing Machine—P articularly in 
tended for joining knitted fabrics and 
knitted parts of wearing apparel Patent 
1476658 A I Traver Pbilmont N Y 
Gnnr and \nji stfr for Lvwper Needles 
— tlsrd in loopor machines employed to jota 
together knit fnbric Patent 1476659 A L, 
Traver Philmont N Y 

Photograph Printing Machinr—D e¬ 
signed to decn nse the time of printing opera¬ 
tion, the print alien folly exposed being dto- 
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Charged on the application of a new sensitiaed 
sheet, Patent 1476074 P Andcmaon, 82 
Franklin Ave H New Rochelle, N 7 

LuBBIOATING DEVICE FOE WINDMILLS— 
Which automatically lubricates the various 
bearings and moving parts Patent 1477010 
() Oleum, Ord, Neb 

Machine fob Shaping and Foemjnq 
h auric t ahen— -Such ns those containing 
musical instruments, whrreby the fabric may 
be stretrhed over a die Patent 1477437 
J tlnynor, 251 Washington 8t, Jersey City, 
N J 

t ate and Barbie* Control Mechanism 
- For use lu self service stores, to predeter 
mini the course of a customer Patent 
147710,7 M R. Hutchison c/o Munn An 
d< rson A Munn, Woolworth Bldg New Turk 
N Y 

Yard Meter fob Hemstitching Ma 
chines— For accurately measuring and reg 
tutoring the linear yurds of goods, passing 
through the machine Patent 1477040 
L N Faublon, 328 So Monroe Avo Kan 
sue City, Mo 

Bocentrio— That Is of sectionnl tjiK-nnd 
may be applied to a shaft or oxU without 
dlsturblog the latter Patent 1477721 
10 I) Richards, Ferriduy Lu 

Wru. Drilling Ah a hat itb~ Applicable 
to any typo of rotary mnrliim used for pro* 
poedng mibterranenn Mtrutii Patent 1477 
568 H C HirnciiMd mid R 8 Moyer, 
500 H St NR Llutnn, Ind 

Device for Opening and Closing Sud- 
INti DooRa—Pnrtieularlv applicable to steel 
freight car doors Patent 1478326 W J 
Dooley, 5Ct W 174th St Ntw York, N Y 
Cane Cutting Apparatus Transmission 
Hear —Adapted to be secured across the 
forward end frame members of an automo¬ 
bile Patent 1478327 A 1\ Dunn and G 
Potter 5540 Foothill UUd Ouklund Cat 
Bucket for Htkam Shovels or tiik Like 
—Having a drop door us n bottom which 
Homs automatically Patent 1478301 IV 0 
Shea, 0231 Echo St Los Angeles Cal 
Lowering and Raising Drum foe Life¬ 
boats —Adaptod to bo opi rated by one per 
son in either ruining or lowering n boat 
Patent 1477520 S K Allbin c/o Mayer 
Li fa Boat Co , Seattle Wash 
Tun* Support for DefpWkii Pumps— 
Which muy be quickly dislodged when neces 
■ary Patent 1477714 4 Penrod and R D 

Thompson 1241 E 9tli Bt Okmulgee Okla 
Apparatus fob Calcining Lithoponk— 
Which will eliminate or control the forma 
timi of sine oxide ua desired Putent 1478, 
847 J L. Milchtll 17 W r 108th St, New 
York, N Y 

Feed Mixing Deviok— -For the thorough 
mixing of gruins or other feed Patent 
1477580, C T Patteraou, R No 4, Spring 
Hold Mo 

Clay Pigeon Trap— Which will auto 
matlcally change the angle of departure of 
successive target* Patent 1477042 C 0 
Carol hers Kenton, Ohio 
Toothless grip and Klevatow— Adapted 
for use in connection with oil, gas and water 
wells, Patent 1477706 J Rio Bus, c/o 
Le Bus Rotary Tool Co, Electra, Texes 
Machine fob casting Stereotype 
Plates, and the like Patent 1478935, O 
Winkler, Berm, Switserlnnd 


_Medica l Dev ice a _ _ 

Operating Tabte— On which the patient 
may occupy n horizontal position a sitting 
position, or a position between the two 
Patent 1475147 O B Schillberg Rita 
Chambers 48th St & Madison A\e New 
York N Y 


Prime Mov ers a nd The ir Acceworln 

Valve fob Internal < ombun rioN En 
ot neb —Which assists lu breaking up the 
particles of fuel Patent 1471655 R P 
Urine, Lorralno Court, 501 No Grand Ave, 
Enid, Okla, 

Rotary Engine—M hereby the supply of 
fluid under pressure to the expansion iham 
bors or cylinder# la automatically controlled 
Patent 147H249 F O O'Rourke Box 151, 
Blared oil, N Y 

Cleaning Implement —Adapted for use 
hi connection with the cleaning of carbon 
from spark plugs. Patent 1475118. O A 
Hoyem, Lonnep, Mont, 

Spark Plug— Which wQl have a down 
ward pitch when- JW in valve-in head mo¬ 
tors having spajfljv pings set horiaontally 
Pateut 1476350,1k, F Reynolds and J S, 
Stewart, c/o J Stewart* Mound City, Mo 


Fire Extinguish** —For auto mobiles, or 
other device* using internal comhuition en 
gines. Patent 1476594 O A, Conover* 54 
Leroy Place* Newburgh, N Y 
Locomotive Superb cater — Permitting 
the feeding of superheated steam to the 
steam receiving appurtenances and instru¬ 
mentalities Patent 1476150 M M, Crow¬ 
ley, 915 12th St, Sioux City, Iowa 
Rotary Engine —Rotated under the ex¬ 
pansive force of steam, compressed ulr or 
the like Patent 1478362 Q Pagonis, 5 
Columbus Circle, New York, N Y 
Misa Detector for Intebnal-CoMBUS- 
noN EngInkh—W ith means for indicating 
to the ojierator the particular cylinder which 
is misfiring Patent 1477782, F H Vuli 
tou, Box 220, Deer Lodge, Moot. 

Air Mixing Device —With means for reg 
ulatlng the How of air, according to the 
speed of the engine Patent 1477088 II 
Wehr and J O Pincau, 9200 78th St, 
Woodbavon, N Y 

Pihton- —For internal combustion engines, 
with mentis for \urying its size to compeu- 
aate for wear Patent 1478963. R, O 
Jones Jefferson, N Y 


R ailways and Their Accessories 

Trolley Lock —By means of which the 
trolley wire may be rotalnod in proper rela 
tion to the trolley wheel Putent 1473WJ7 
W M Laue, 16 Harlar St, Glen* Fulls, 
N Y 

Bull Board fob Cattle Cabs—C onsist 
lag of a bur across the inside of the door¬ 
way to ketp the cattle from the opening 
Patent 1473494 F S Miely, Gentry, Ark. 

Tbollet Sheave —For the purpose of 
supplying current from the trolley win. to 
the motor of a c«r Putent 1474241 J J 
trapper, 407 2d 8t Brooklyn, N Y i 

Railway Tie and TUu Fastening— 
Conatrueted of a cementitious material, 
which will take the place of wooden ties. 
Pateut 1475106 J F Holme, Jr, 755 
Tremont St Bouton, Moss 

Guard and Signal for Railways Etc 
—To afford warning and offer a barrier to 
tbo passage of u vehicle Patent 1477438, 
\ T Oookin 0 Brattk St., Cambridge, 
Maw 

Saftty Device fob Railways— Adapted 
to prevent trains from running into one an 
other Pntent 1477486 M K Healy, 2612 
Ave I Brooklyn, N Y 

Train Control System— Which auto¬ 
matically stops the train, In the event the 
engineer fail# to ohaerre the rngnal Pat 
cut 1478273 I A and J 0 Call, 5 Book 
man St New York, N Y 


_ Pertaining to Recreation _ 

Toy—B y means of which an arrow may 
bo projected Into the air Patent 1468223. 
TJ Baltieh, 841 Maryland St, Gary, Ind 

EunoATioNAJ Tor—Which will develop 
the urtistic facilities while demonstrating * 
comparison of site Patent 1475112 W N 
Grimes and J Muensmsy, 8816 Dawson St, 
Pittsburgh, Pa 

Tot —Simulating the movements*of an air¬ 
plane win n traveling on the ground Patent 
1475059 A L Erickson Gen’l Delivery, 
Ketchikan, Territory of Alaska 

Game —Adapted for uae to afford enter¬ 
tain m« nt and amusement to children Pat 
ent 1474934 N J Jacoboon, Box 291, 
Phillips, Wis 

Game Appliance— By which the hand of 
a player wifi be prevented from being 
bruised or injured Patent 1477460 H B 
Smith, 139 Lefferta Place, Brooklyn, N Y. 


_ Pertaining to Vehicles _ 

Resilient Vehicle Wheel— Wherein 
provision is made for excluding the entry of 
foreign matter such us mud Patent 1470 
071 A B Fubr Macomb, Ill 
Straineb— Particularly for use in drain 
ing gasoline before It outers the pipe line 
Patent 1471293 C H Sturgis* c/o B F 
Berry Coal Co Granville* III* 

Liquid Reserve Device—A dapted for 
use in connection with the outlet of n gaso¬ 
line tank Patent 1469947 It H, Mudd, 
715 B. fllat St, Chicago, IU. 

Chain Con n koto*— Particularly con¬ 
structed for fastening the opposite ends of a { 
tire chain Patent 1466164. B, N, Malvern* 
Burlington Junction, Mo. 

Brake roi Self Propelling Vehicle*— 
Actuated by a fluid for partially or wholly 
■topping rotation of the drive shaft Pateut 




1470162. F H Richer* 1711 Soott A**,| 
Loa Angeles, Calif. 

Holmcb fox Maonbto Contact* F or 
securing the contact and binding pout in 
proper position upon die crank-case, Patent 
1470068 L. A. Loandagin, e/o Harvey' 
Valley Trans. Go*, Crane, Oregon. 

Detach able The Camuke— Which may 
be Used for carrying a eeoond spare tire. 
Patent 1471268. W E. Kelly, 1176 Will 
lama Ave, Portland, Oregon 

Automatic Inflating Device — Con-, 
structed to automatically control the supply 
of fluid under pressure to tire*. Patent 
1466201 H F Whitted and F G Schulse, 
Santa Paula* Calii 

Vshicie Trot—The tread of which will 
hot readily booorac punctured. Patent 
1471949 J T Doran ski* 11347 Watt Ave * 
Chicago, Ill 

Auto Lift —Which may be operated with 
the least amount of energy Patent 1471695 
B. H Kelley end O A Stewart, Jr 728 
Water St, South Brownsville, Ps, 

Tire Milfaue Indicator —Capable of at¬ 
tachment to a tiro shoe Patent 147198L 
A G Sargent, 89 Center St., New Haven, 
Conn 

Differential —In which oil of the parts 
may bo bodily removed from the rear axle 
housing Patent 1471916 V W Page c/o 
Victor Pago Motor Co,, Melrose Ave., Stam¬ 
ford, Conn 

Automobile Stef —Which will replace 
the well known running board Patent 
1471072 H D Miller, Box 0, Lawton* 
Okla 

Direction Indicator fob Motor Ve¬ 
hicles —Which is visible by day or night, 
and operable from the Hteoring wheel of the 
vehicle Patent 1472186. C K. Morris, 
Grimes, Cnllf 

Brake Structure —Pertaining more par¬ 
ticularly to internal brakes Patent 1471914 
V W Page, c/o Victor Page Motor Corp., 
Melrose A\e Stamford Conn 
! Timer —Of simple construction, especially 
intended for use on Ford cars. Patent 
1472180 H G Loren non, Box 63, New 
man, Calif 

Automobile Identification Device— 
Which can be readily applied to any car, 
> hereby the owner or operator may be 
readily identified Patent 1478556. M. 
Iafrate Box 151, Shoneokni, Pa 

AuTOMoniLF Look—B y which the control 
pedals are hi Id in an inoperative position. 
Patent 3473469 C Cynamon, 530 W 163d 
St, New York, N Y 

Clutch —For connecting a driving shaft 
with a drhen shaft. Patent 1478564 J 
Kleppar and C Klepper, 19-12 2nd Ave., 
New York N Y 

Automobile Tool —For replacing trans¬ 
mission cover* on Ford oars Patent 
1473114 M McIntyre, 189 Centor St, 
Hesldsburg, Calif 

Clutch Lever Attachment fob Trac¬ 
tor* —For throwing the dutch in or out and 
applying and releasing the brake Patent 
1478466, L Conboy, c/o 0 V Henderson* 
Asquith, Saskatchewan, Canada 


OoitMjntv pen rotatm-Aw to** 4#* 
automobtiss* wood sad oral work of m 
character. Patent 1473947. 

O. WsMkirch* Morgan * BmXfai 
NoahvOfe, T*ul 
Oouumsu Core—S uch m ore used in 
the mgunfartHke of pnenttatie tirso* most 
particularly the casings. Patent 1475196. P, 
De Mattin* c/o Maun, Anderson & Mohr* 
Woolworth Bldg.* New York. 


Automatic Gear Shot and Spam Con¬ 
trol —"In which the manual shifting of the 
speed gear ia obviated* Patent 1475905. 
H R. Hoffman* 3060 Humboldt Bird, CM* 
cage, HL 


Dwbction Signal — Located near the 
steering wheel of a car and within easy reaok 
of the operator Patent 1476616* W A. 
Jacobus, £L R, No 2* Box 42* Wood River, 
Neb. 


Automobile Screen— For preventing fly¬ 
ing bugs or insects from striking the oper¬ 
ator, or occupants of the car Patent 1476,- 
386. V D Hitching*, 538 Front St, Nor¬ 
folk, Vo, 

Automobile String Regulator— Adapted 
for use in connection with the spring sus¬ 
pension to cushion their action Patent 
14T7483. W C Engel, Ashland, Pfu 
Unchangeable Motor Numb*b*3#o con* 
nocted with part of the engine that it can¬ 
not be changed or removed without detec¬ 
tion Patent 1477466 L P Terhaar, 256 
W 84th St., New York, N. Y 
Resilient The for Vehicle Wheels— 
Comprising a chambered body, a plurality 
I of fibers enclosed thereby, and an annular 
air chamber Patent 1477618. C Noel, 85 
Bus Gravel, Levelled a, Perrot, France 
I Motor VehUjl* SuanNsioN—Composed 
of a half-elliptic main spring* and a quarter- 
elliptic supplementary spring. Patent 1477, 
477 O R, Dunnrt, Oharra* West Coast* 
South Australia* Australia. 


Bumper fox Vxbiouw—A dapted to hold 
characters which supply information, as welt 
as serving ss a bumper Patent 1477067. 
J O Lawson, 351 E. 1st St., Ixw Angeles, 
CoL 


Automobile Direction Indicator — In 
which the signal arm ia illuminated upon 
reaching on extended position Patent 
1478007 F O Gray* Box $80, Crystal Lake 
City, IU 

Tape fob Wheels— For holding a wheel 
in position during the installation of the hub* 
or repair Patent 1477976 J Olson, cor 
7th and D Sts., Lewiston, Idaho* 

Shook Absorber— Wherein the springs 
will absorb both major and minor shocks. 
Patent 1477791 £L A. Traver, c/o Geo 
Jensen, Thornton, Cal. 

Circuit Controller— Adapted for use in 
connection with signalling systems on auto¬ 
mobiles. Patent 1477917 F M Smith* 
320 No 6th SL, CorvalUa* Ore. 

Clutch Band—F or use in connection 
with Ford transmissfon Patent 1477577 
t J Mulligan and C B. Lytle, Point Marion, 


Designs 


Tool Box—Which may be readily applied 
to the runulng board of an automobile Pat 
ent 1478310 S P Ray, Urich, Missouri. 

Clothes Container—W bfob is accessible 
through the top of the body of an automo¬ 
bile at the rear seat Patent 1473161 V B 
Rogers, Star Route “A,” Canntillo, Texas. 

Combined Vehicle Fender and Bum not 
—Which will serve as a means for fending 
off or picking up pedestrians. Patent 
1474263 W Jaeger, 902 Willow Ave. Ho¬ 
boken, N J 

Pedal Pap—F or preventing the foot from 
slipping from the face of a pedal. Patent 
1474320 B De Mattla* cA> Munn, Ander¬ 
son 4k Munn, Woolworth BM*^ New York, 
K T 

Folding Step —Adopted to be joperatively 
applied to an automobile or like vehicle. 
Pttont 1473858. S Koeberlin* Fremont, 
Neb. 

Locking Device and AIarm for Auto¬ 
mobiles —Which renders thy Ignition system 
inoperative, and sounds an alarm If tam¬ 
pered with. Patent 1474262. F Hoyt and 
C. F Holmes, 53 Pkosont St, Newbury 
port, Haas. 

Brake Apparatus bob Motor Vehicle* 
—By means of which the wheels may ba rs- 
tarded, In variable degree* or loo ke d against 
rotation. Patent 14W7ft, F EL Motto, 
The Stillwell between *fc and feb oft Qtm 3 
An, Los Ange)ea* Cgt 


Design for a Bottle— Patent 62894 H 
K. Quan, 20 Pell St, New York, N Y 
Design for a Ring— Patent 02622. J, 
Simmons, 137 W 64th St, New York. N Y 
Design for a Candle— Patent 63932 A, 
E Ollstrldls* 1450 B. 66th St* Brooklyn* 
NY 

Design for a Tib* Tread— Patent 63063 
B. Gottlieb* 73 West Broadway* New York* 
N* Y 

Design for a Lwhtino Fixture Arm. 
Patent 63161 A. Miller, c/o Radiant Light* 
ing Fixture Co * 83 Bleecker St* New Fork* 
N Y 

Design for a Woven Fahoc. Pmtmit 
68196. F Reeves, c/o Gardner Textile Oo* 
86 White St* New York* N t 
Design jroi a Hand Bag. Patent 08186. 
M Miller and M. L. Kurts* c/o Murray 
Miller* 62 W 46th St* New York* N Y, 
Design for a Buwhns Tile. Patent 
q Mmtier, P. O. 411* fuesqn* Aria. 
Dmxoh for a Finuki Rinq Patent 
B8280. H. Breslavsky* 64 Fultxm St* New 
York, N> Y 

De nw 908 A Game Board. Patent 68366 . 
J, W Htttley, 264 H. 61 st St, N 4 w Ywft 
W 

> fafafin ton A LwNTlN* JhanxM AJSt 
nmCmm % Rosenblatt* s/oGto* 

T**' *“ w “ 
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Model t 


R*dioI* III 

With two WD 11 
Radiotrons and head 
telephones 


Radiol*. Balanced 
Amplifier 

To be used with Radiota UI 
With two WD 11 Rad o 
trons. 


Radiol* III. A 

with four WD 11 Radio- 
trons, heed telephones and 
Radiola Loudspeaker 

Same without Loudspeaker 


Radiol* Regenoflex 

with four WD 11 Radio¬ 
trons. and Radiola Loud 
speaker 

Same without Radiotrons 
or Loudspeaker 


Radiol* X 

with four WD 11 
Radiotrons. Loud 
speaker bu It in 


Radiol* 

Super-Heterodyne 

with six UV 199 Radiotrons 
and Radiola Loudspeaker 

Same without Radiotrons or 
Loudspeaker 


Radiol* Super-VIII 

with six UV 199 
Radiotrons Loud 
speaker is built in. 


t All RoAolaa sold bourne*. 


RAlWO CORPORATION OF AMERICA 
ttlfaWww fe»Yori( 10 So USslkSt Okjeo,Ut 
Catdomu St. Stn Frtndico. Csl 
P«t*U4 (AridbtMoSk*non* tool 
FMiM wad m* your fre* Redfo Booklet 


'rJV* »,••••• 







$ 245 


286 

220 


*425 


APPROXIMATE 

Range 

TYPE OF 

ANTENNA 

Up to 1500 m lea 
w th headphones 
Local stations on 
Loudspeaker 

- 

Outdoor or n 
door antenna. 

Gives Loudepeake 
operat on w h Rad 
ola III up to 1500m « 
under favorab e con 
d none 

. _ . _ . 

Outdoor or n 
door antenna. 

Loudspeaker op 
eration up to 1500 
m lea under favor 
able conditions 

Outdoor or n 
door antenna 

Loudspeaker op¬ 
eration up to 2000 
miles under favor 
able conditions 

Outdoor or n 
door antenna. 

Loudspeaker op¬ 
eration up to 2000 
miles under favor 
able cond t ons 

Outdoor or n 
door antenna 

Loudspeaker opera 
tnn up to 2000 m ies 
wth interna oop 

W th external loop 
up to 3000. m es 
under favorable con- 
dtoona. 

No antenna 
Concealed 
small loop bu It 
nto set) 

Loudspeaker op¬ 
eration up to 3000 
miles under favor 
able oondit on* 

No antenna 
(Concealed 
large loop built 
into set) 


Degree of 
SELECTIVITY 


Imp ovedselec 
t v ty M nt 
mum radiation. 



Imp oved selec 
t v ty M n 
mum radiation 


Extraordinary 
selectivity 
Non radiating 


Extraord nary 
selectiv ty 
Non radiating 


Super 
selectiv ty 
Non radiating 


Super 
selectiv ty 
Non radiating 


Only dry battena u$ed. 


i.,-" :<,m 
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Each Serves Its Community 


In Frazer, Colorado, a log cabin of three rooms shelters 
a telephone exchange that connects with the mountain 
homes of cowmen, miner*, homesteaders and tie-cutters. 
In the heart of New York City a new building of twenty- 
nine stones is to become the home of several metropolitan 
central offices serving some 120,000 telephones This 
building will contain, as well, offices for executives and for 
engineering, commercial, plant and accounting forces, pro* 
viding space for over 7000 telephone workers. 

Each of these buildings helps to render adequate and 
economical telephone service m its own community They 
stand at the extremes in size, equipment and personnel. 
Yet they both indicate the nation-wide need for adequate 
housing of the activities of the Bell System , and they illus¬ 
trate the varied ways m which that need is being met One 
of the largest single items of plant investment of the Bell 
System is real estate, comprising nearly 1700 buildings 
acquired, with their sites, at a cost of $180,000,000 

It is continuously the aim of the Bell System to construct 
and so to situate each new building—whether executive 
office, central office, storehouse or garage—so that it shall 
serve its community with the utmost efficiency and economy, 
and remain a sound investment throughout its period of life. 



American Telephone and Telegraph Company 

And Associated Companies. 

BELL SYSTEM 

On* Policy, On* System, Universal Some* 



{-be it the pronunciation of 
I FweeUtn.th* of & puuHnq word the locution of Esthonia 

I themeaning of sovtaLradton vttwwtn/lcJHib Supreme 


WEBSTER'S NEW INTERNATIONAL DICTIONARY; i f 


R coeloms an accurate, ffivri answer «oooki^» 

Peoutor and Indio- Paper Editions 0 (C HE PRIAMCOL'KftntfWd M»U 

fw bpme ma , , pi u«», and PRES Poekal Mopi pmr JfcfrUfli 



The World’s Flexible Motor 


Distant seas and 
dista’nt shores, 
Strange lands and 
customs and peo¬ 
ple, always reach¬ 
ing far over the 
horizon you will 
find DuBne 
Mot oh 

The mdl$r of yes¬ 
terday, today and 
tomorrow 



ZRF-~4 Cycle 


DUBR1E MARINE 

5627 McGraw Avenue 


Service. 
curable at Fofc 
service stations 

"Thm daddy of 
them 

$ 112.50 

complete 

Magneto and 
bronze equipped. 

Cat par catalog 


MOTORS 

Detroit, Michigan 


The Scientific American Digest 

A remew of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop¬ 
ments m industry and engineering 

Exact references to the sour tea from which these abstracts and quotations art made follow 
each abstract , the numerals referring respectively to the volume, number , and pages occupied 
by the original article in order that thoft who wish far further data may refer to the 
originals Other digests appear elsewhere in this feme 


Automotive 

Unique Tests on Wheel Slip were made 
by 'the Autocar (soe No 1,474) in an effort 
to determine cxnetly what the rear wheel* 
do iu various circumstance* Uhp whs mude 
of a device which Rhown accurately the num 
bor of revolutions or part* of a revolution, 
made by either of the rear wIiujIh rolntivo 
to the other A most interesting point be 
came apparent, as independent of the action 
of the differential when the car wa* taking 
cunes or corner* there w«j» a continuous 
movement due to the difference in slxe of the 
two tires. Thin in due chiefly to difference In 
inflation and unijoscs a constant extra duty 
on the differential The continuation of the 
test brought to light the fact that whereas 
the average motorist would assert that he 
known of a conaiderable number of bad roads 
which would certainly make the wheel slip, 
yet ixp<rliuee with this instrmnunt proved 
that it wa* exceptionally difficult to find a 
road sufficiently bad to cause any slip at 
all the ordinary humpy road having no of 
feet whatsoever on a light ear With a 
heavy car, win ol slip on a road with many 
pot holes whs quite common though it is 
almost impossible for tlit crew of the car 
to till what is happening 

The Balloon Tire will probably have a 

gn nter effort on the design of the motor ear 
than (a ut first thought apparent Whutever 
the immediate effects on the tire induHtry 
mnv he, a new impetus will be given ulti 
mately to the whole motor car business by 
the advent of balloon tire* assuming that 
they are an undoubted success Th» nddi 
tional cushioning that the low pmomrt gives 
the tar will make it possible to redtrign the 
whole chassis ond perhajw reduce the weight 
of some cars by a fifth or more Such a suv 
lug in materials should have a tendency 
further to lower prices It may be found 
that four wheel brakes have no particular ad 
vantages when balloon tires ore used, because 
of the better traction they afford, with con 
seqtxnt increased braking efficiency Hnd re 
dnetinn of the tondi ney to skid Also the 
use of chuina muy la greatly curtailed On 
tht other hand snubbers or slimk absorbers 
may become ulmont universal if balloon tires 
grmrnlly accentuate the vertical oscillations 
of tho body Thui thiro Is a possibility that 
the bettor utilisation of power by the balloon 
tires and the reduction of car weight will 
permit of smaller engine* with a resultant 
saving in fuel consumption This nil tends 
towurd n lowering of tho cost of *motoring 
and a pushing of the much discussed car 
Maturation point further into tho future.— 
Ind Rubber World, (50 *> 2 pp 

Gasoline from Casing Head Gas.—At 
present thpro are two principal sources of 
gasoline The refining of crude oil by din 
filiation nnd ‘cracking’ of the heavier dis 
tillntes provide the larger part. A smallor 
amount is got by extraction from certain 
natural gases, purtiudurly from that known 
a* casing head 1 gua The rise in price and 
umrmouB consumption of gasoline within the 
Inst few year* have caused more attention to 
be given to the extraction process nnd have 
made the method an attractive one partic¬ 
ularly in oil fiolds that heretofore could 
wot be worked ut a profit The gasoline ex 
traction process fs a comparatively simple 
one, consisting essentially of ooropressing tho 
gas and then cooling it A gasoline extrac¬ 
tion plant generally comprises oue or more 
vacuum pumps, two stage compressors of 
either the straight line or duplex type, cool j 
era, accumulating tanks blending tanks, gas 
oHne traps, pipe fitting* and some form of 
prime mover The principal merit of tho 
extraction process 1* that it opens up a 
field for the production of gasoline at mod - 
orate cost from sources unavailable previous 
to its development, and in some oases from 
gum which otherwise would go to waste. In 
fact It is authoritatively stated that the 
ggsoline extraction process has mads avails- 
bis for public us* many mllHow a of gallons 


of gasoline annually that otherwise would 
not be available — Can Min Jour , 45 ;4,2 pp 

The Temperatures Required to Vapo¬ 
rise Present day Fuel by means of the 

so-oalted hot spot manifold and the temper 
aturcs available In the oxhaust under differ¬ 
ent running conditions, are the subjects of 
researches that have been carried out at 
Purdue University Contrary to what might 
be expected, the tests showed the cooling 
water temperature to have little Influence on 
the exhaust gas temperature. Increasing the 
cooling water temperature from 70 to 212 
deg Fahr decreased the exhaust temperaturo 
less than 50 deg It is concluded that the 
best cooling water temperature depends more 
upon lubrication than ^arburetion require¬ 
ments. Tho exhaust temperature varies from 
a minimum of about JlwT deg to a maximum 
of nearly 1500 deg Under normal operating 
conditions with a well designed manifold the 
temperatures are usually high enough to deal 
with a fuel somewhat less volatile than our 
present gasoline, whereas at low Idling speeds 
the temperatures are hardly adequate for 
our present fuel, but as a result of the re¬ 
serve hent in the manifold an engine can 
idle for about 15 min before the tempera 
turo roaches a minimum In practical oper 
ntiun the condition most difficult to meet ia 
the sudden opening of the throttle after a 
long period of low speed tilling \\ hile idling 
the prassuro iu the inlet manifolds ia very 
low, under which condition tho fuel vapor 
izoH -ut lower temperutures than at atmos 
pheric pressure In addition, during periods 
of idling the temperature of the metal of 
the spot drops to a minimum Sudden open 
ing of the throttle draws a large amount of 
furl into the manifold at nearly atmospheric 
pressure and these two conditions both de¬ 
mand additional heat and constitute the most 
never* conditions to which the manifold con 
be put—4*#omotit*c Eng , 50 3, 4 ppv 

American Farm Tractors are still In 
the running abroad Altogether, twenty nine 
makes of tractors were exhibited at the 
autumn tractor trial at Esrone-Oorbell 
France Of this number eleven were Amor 
lean and the rest French, with the exception 
of three The relative amount of interest dis 
played in the French and American make* 
indicated quite clearly that the French pub 
Hr aro more than partial to the latter, says 
Assistant Trade Commissioner David 8 
Green in n report to the Commerce Depart 
moot \\ ith the exception of the new Citroen 
caterpillar tractor performances of tho 
French models did not arouse much enthus 
iaara among tho onlookers '—Automotive Ind 

Do Mufflers Cause Power Loss7—Far 

leas than Ih generally thought suys a writer 
iu Tho Autocar (50 1478) Since 1914 en 
gines of the higher efficiency type have under 
goue a considerable change, especially In the 
direction of increased piston speeds and, 
what follows as a natural corollary increased 
speed in the flow of exhaust gases. Tests 
were made, using a four-cylinder motor first 
with a plain pipe, and then with the stand 
ard form of silencer A carve plotted from 
the two scries of tests indicates not only 
that there is a negligibly detrimental effect 
introduced by quieting the exhaust, but that 
the actual horse-power delivered is greater 
with the silencer than without it at high 
speeds 

American Oil-Shale “Industry* Still 
Expdrimefttal.—No standard retorting or 
refining practice for oil shale and shale oil 
1 has yet been established In the United States 
according to Technical Paper 8244 Bureau 
of Mines. Many processes have boon pro¬ 
posed, add perhaps 25 to 80 experimental or 
demonstration plants have been erected In 
different parts of the country Practically 
without exception, however, these plants art 
too email to be considered as commercial* or 
to give operating data that would be of moflh 
value in estimating water requirements. The 
proposed retorts for treating oft shade may 
(UoatiftMd on page NS) 
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HOW THF CO At GFIN IN- 
I O PLA\ rhii is the carbon 
lutttn, in which the treated (puma 
of coal arc placed rhe vibration■ of 
yr ur voire cause these grains some 
ti nes to bunch, s mietimca to tom h 
cacli tlirr lightly—offering a con¬ 
stant)! changing path over which the 
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Resurrection 


Motorists 

Carry a Beiline Autow 
line In >our car and 
safeguard your spare 
tire with Powenieel 
Autow lock Both are 
made of Yellow Strand 
A«k your acceaaory 
dealer 


Many a vessel large and small, owes its new 
lease of life to the sheer strength of Yellow 
Strand Wire Rope 

Built for heavy duty this powerful rope can 
always be depended upon to deliver a full 
and overflowing measure of unusual service 
The strand of yellow is your protection 

Yellow Strand is just one of several grades 
made by this pioneer wire rope manufacturer 
One of these grades exactly nti your purpose 

When making wire rope rcqu • t on* specify Brod 
crick & fiatcom manufacture Then you It know 
you II get your money a worth 

BRODERICK & BASCOM ROPE CO 

SOS North Plrat Street, St. Louts, Mo. 

Brmdm ft*w Tark ta4 S#*ak FmcUrim Sc Uah ami 5m *lb 

Authorized Dealer* it » aO Imduetrud Locahttee 


Yellow Strand 

WIRE ROPE 



Power, Profit* and Bessemer 

fpO meet the severe teles -competition of 
1024 industrial plants must operate with 
maximum economy The power source offers 
amazing profit possibilities—If you are now 
using steam 

RfAc ent oil burning engine* are not only more 
econom cal a# regard* fuel but in maintenance coat 
apace saving Operating expense and efficiency there 
Is no equa to a Bessemer oil burning engine (except 
In a few rare cates of water power) 

Pe haps yon require but IS H P perhaps a thou 
sand R P whatever your nred may b* there ta a 
Bessemer engine that w II pay power plant profits 
Our engtneera wlU he glad to go Into your problems 
with you and advise you without obligation Write 
or wire for a representative or deaoriptive literature 

THE BESSEMER GAS ENGINE CO 

14 York Si. Grsre City Pa. 


BESSEMER 


Send 

for this 

Bulletin 
if iy FREE 
POSTPAID 



Prices of Bench lathes 


HZS 

9 x 3 
II x 4 
13 x 5 


Quick 

Change 

$23100 

278.00 

344.00 


•tjo4w4 

Cii.ii 

$20100 

23840 

29440 



Scientific American Digest 

{Continued from pope ftff) 
be grouped in a general way under two 
heada (1) Those in which dry deefcnwtire 
distillation taken place and (2) thoee in 
which distillation progr e mea In the pveaenoe 
of superheated steam or goi lu the well 
known Scottish type of retort, need for 
many years In Scotland steam la need. 
Whither or not Scottish practice will be 
followed in this country remains to be seen, 
but as the Scottish plants are today the 
only ones operating on a Urge commercial 
scale, knowledge of their water requirements 
will be of value in estimating requirements 
for plants in the United States If later on 
American retorts should be designed differ¬ 
ently sc that thoy nee less water or none 
at all this development wiU In many cases 
be A point decidedly in their favor 


Electricity 

Electrification of Farm* In Sweden.— 
Abundant mountain streams make the dis¬ 
tribution of doctrinal power to Swedish farms 
a comparatively simple matter Accordiig to 
an article ii Elec World (83 4 5 pp Ill ) 
at the on I of th year 1D21 more than 38 
per cent of the arable land was electrified 
In a potential Bcnse at a cost of between 1% 
and 2 per cent of the whole national fortune 
A thorough imestigation of the farmers 
needs of the potwibliity of cutting down the 
total coat of energy and of means to raise 
the money for 1 >cnl distributing networks 
has led to a plai that is now being ado| ted 
in largo parts of tl e country Thin method 
aims at the formli g of local joint interest 
uutans among the farmers under the terms 
of apodal legi«lHtion o e nilo i embracing an 
area with a radi in of about foi r miles Every 
partner has to sign oi t share bond for about 
per acre of 1 la cultivated ground He 
has besl ie» t f rolxh a certain number of 
poles from 1 iu own property haul materials 
and pay certain d es i roportioual to the 
number of I is nt are bon Is Cultivating the 
soil by tl ctrieully driven tools is Btill a 
problem tl nt is waiting for a satisfactory 
solution Several methods have boon tried 
The latest (the Fotsblads system) comprise* 
a tractor with nn electric motor and an 
armorel cable that is coiled and uncoiled by 
a special device on the tractor thug having 
a conslderabl rn li h of notion It seems to 
open now pi sxibilitiea 1 lertric plows had 
previously been used in Swedei only exper 
I men tally El ctncul energy is also used for 
heating water for the cattle and In the dairy 
Quite a t cw fel 1 is the electric conservation 
of fodder ii silos 


A New Motor has been developed 
which con bos the otherwise confl cling 
qualities of high efficiency high torque con 
stant si < ) and high power factor The plain 
induoti n motor has the ii herent hsadvant 
age of operating at a poor power factor The 
squirrel cage in luctiou motor develops a very 
Mgl torque if the ruristai ce of its rotor 
windings is high but urder these conditions 
the motor operates at low efficiency Tt is 
possible to raise the offimei cy of the motor 
by lowem g tho rotor resistance but when 
this Is dot o a low starting torque reeUHs 
Syndroious motors have the advantage of 
operatii g at constant speed but usually have 
low starting torque and low pull in torque 
To combine high efficiency high torque char* 
acteristics constant speed and high power 
factor a motor known os the Flynn WeiobseJ 
motor has been developed This is essentially 
a combination of the ii duetion motor and 
synchronous motor In addition the revolv 
fng member has a winding which is emeu 
daily a synchronous motor exciting field 
Those two windings are tespestiveiy con 
nected to slip rings and a commutator 
mounted on the rotor shaft. The operation 
of the motor is such that It starts out as 
on induction motor and therefore, has tadoo- 
tlon motor characteristics comet up to syn 
chronous speed and operates as a syuchron 
ona motor and under very heavy loads pulls 
out of synchronism and again automatically 
becomes an induction motor with high pull 
out torque —Coal Ape, 26 4 1 p 


High Frequency Telephone Communi¬ 
cation on 140.00D-voU lines between Jack 
■on and Battle Creek, Mich, marks « <H* 
tinet advance in the art The baste adran 
tags of the high frequency telephone is the 
use of the powor lines themselves as a con* 
monies tlon circuit which, owing to its s tiiNf - 
lor mechanical strength affords a more 
reliable circuit than the usual telephone tine. 
For distance exceeding 16 mties tola syttei 
is cheaper to install and maintain than a 
wire tine, and it has a most promising future 
for oantral-ttaticn use. The high-fre q ue ncy 



Does iron lower 
your product’s 
quality? 

T HE slightest trace of iron in 
food, pottery, rubber, and chem¬ 
ical products is sufficient to mate¬ 
rially lower their quality if not 
completely ruin them. 'Stray bits of 
iron—“tramp iron —wreck crush¬ 
ing and grinding machinery Dings 
Magnetic Pulleys remove every 
last trace of Iron from ground and 
pulverued products during process 
—before it has a chance to spoil the 
product or harm the machinery 

In the mining and metallurgical 
fields Dings Magnetic Separators 
concentrate radium, nickel, and va¬ 
rious ores in the reclamation fields 
and the foundry they salvage iron 
that could not possibly be saved any 
other way 

Does iron harm your product? 
If it does, Dings will raise its value 
Is your plant wasting good scrap ? 
The Dings usually pays for itself, 
and then starts paying you in about 
six months 

The Dings laboratories maintain a 
service for the mining and metallur¬ 
gical fttlds for a nominal foe a sam¬ 
ple of ore !• analysed and tt amenable 
to magnetic concentration or treat¬ 
ment, tbe beet methods an advised 
If this service Interests you, send 
coupon for directions on going about 
making up such a sample. 

Tbe Dings bulletins are fr e e wr i ts 
for them They may be tbs meane of 
pointing out a considerable saving 
tor you. 
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Make 

furnace walls 
last longer... 

—by <8Ww(6ig this ! 



If yoto bm fir* brick 
Ub£m* ttoay go bmd 
qttm y oow the joints 
— tfc* w all spots— (iv* 
wsnr Brkhs crock; ths 
«mU lMtifts, raUnlnff 
Is Mmnrjr KUmto*t* 
this. 


—onJ fW*/ 



jrtnts, than the bricky 
C« bM mr only • kw 


—install Ptibrico ! 



Pound** in with maJ 
let and trow*!, it jbrmi 
• jofatlaa* lining that 
outlasts firs brick two 

£ bur tlnw It has no 
its Withstands HU 
( P Cuts down host 


—anyone can do it! 


You don't Mad aUDad 
insson* to install 
rieo Any man about 
•th* plant **n do It, A 
«•*»•*/■ trowat and a 


trouble ara stf that art 

oaodsda 



—get Wall$ like this f 



This PHbrtoo wall at 
fth* Otis Bldg f Chicago, 
la Anar years old. Have 
you walla as old that 
ara food lor as much 
mordaarviotr You will 
hava If, Mat time you 
rtUM with PUbrioo 



■Ww^M^wiir 


fc.Aw.44l 
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currents aw superimposed on and received 
from the power lines by antennas strung on 
same towers as the transmission linos ’Hie 
operation of calling la exactly the some as 
with u standard form of automatic tob plume 
For example when the loa 1 dispatcher at 
Jaekoou doalres to comtnunlcutu *Uh the 
station operator at Battle Creek he m< r< ly 
lifts the receiver from th© hook of bJw desk 
set and diuls the number usulgnml to the 
Battle Creek atation Tlie act of unhooking 
starts up the high frequency telrphum uppur 
atus at the Jackson steam plant and pends 
out a series of modulated high frequency mi 
pulses over the 140 000-volt power line Tins 
impulse Bcqumcc la picked up by the n*c*l\ 
ing antemm at Battle Creek where it in ltd 
through tho high frequency receiver und after 
being amplified actuates a pair of nluy con 
tacta which notch up a selector If tins 
selector pauses on the proper contact (Mtint 
a circuit is completed through the station 
call bell, which then rings until the station 
operator unhooks and mmw< rs tin call T he 
act of unhooking starts bin hi^h frequency 
transmitter and enable* him to communjcHte 
with the load dispatcher just us though h< 
wore ii*ing a standard wire lint nutoinatic 
telephone It is to be pnrriculnrly noted thut 
the installation provides for the siiiiultunc 
oits two way communication called duphx 
that is, hoth pnrtics urc able to talk und 
listen at the same time h* is the inn with 
the commircial wire line tch phom —hire 
World , 82 20, 4 pp, ill 

A Great Hydroelectric Plant which 
needs no man about tin place while it fur 
nishes power to the Industries of New I ng 
land Is located ut Searnburg \t on tin 
up[a r wnti rs of the PoerfuId Itivi r 1 xe< pt 
ing for the aecnsionul visit of an inghui r 
it opt rates in complete Holitmle It is wltolh 
automatic in its control If « rious trouhh 
arises in its mcihamsm it shuts down mu I 
stays shut down until expertu hu\< miuh 
tilings right again But if the trouhh is tn 
fling and of a sort to correct Itself tin big 
waterwheel and generator rist for a turn until 
conditions ore ngaln normal ami then stari 
up uguln turning out tliilr tIkhihuikIn of 
horse ]H>wer Its turhim rotating at *W0 
revolutions per minute drives a gimrator 
having a cupacity of <IT>00 linrse power The 
only help from human la nigs that is rujuired 
in an occasional looking over and nttuitmn 
to tho lubnerttiug aystrm and runcd>ing of 
any trouble, or sit the governor mMlmiiism 
to produce a given amount of jmwfr m to 
start up the turbine ut nomt prcditirimmd 
momnit tf left to its*If to run ss it wants 
to tho turbine will start up when wntir 
arrives in sufficient volumi and will shut 
down when the wutor falls hi low tin elhu 
i lit limit Should a bearing become heatid 
the pmstock gate clnsis in which i as< tin 
wheel will stny idle until oxp< rts com* and 
remedy the trouble But wlun gnu rator 
windings become too wurm tin unit shuts 
down onlv so long as the timiKrutun ri 
ratlins abnormal Whin the windings cool 
off turbine and gmerator run along nnrrilj 
again In times of high water, wlun thi 
river flow itself is ample and storugi water 
in not n factor tin Siarsburg plant runs 
right along all bv itself day and night a 
eonstant dependable sourct. of powir It is 
here that another automatic function is irn 
portent, the regulation of power gnu rated to 
tho load imposed When tho load falls off 
tho action of the governor causes the supply 
of water to decrease proportionately, which 
means the production of a smaller amount 
of power — Science Herr fee 

General 

Poor Germany?—Germany is steadily 
winning back her pre war trade An inatimc* 
in given in an editorial In Engineering (No 
3028), where the Import trade of South 
Africa cornea under di*ou**ion In 1010 the 
importation of good* from Germany unl> 
amounted to a few thousand pounds in value 
TTiis vu increased to over one million 
pound* in 1821. and a further extension to 
over two and a half mlUiona was ahown in 
1022 The export* to Germany from South 
Afrlcii—which however, do not include any 
good* retold to Germany from the T nited 
Kingdom and other European countries— show 
similar expanrion, and have reached the 
figure of 2,875,000/ For the game period 
American trade baa anffprod a decline, Gtr 
man competition has been ahown most keenly 
In all deuwm of domaatic wart. In the 
aluminum ntenatl market German goods 
account for five-sixth* of thfi total trade, and 
aomewbat similar characteristic* are nppar 
ent In thi trade in enamel ware When the 
return* for agricultural machinery arc re¬ 
viewed it U apparent amt German comport | 



“A Columbia, please* 

I HAT’S how to ask for a sure-to-be- 
good dry cell. Name it! Insist on 
umbias! There’s a snappiness to 
their power that you’ll like. It lasts. 

You get more battery life for your 
money Slow to spend their strength 
—quick recovery as they rest. Always 
fresh, because dealers sell them so fast. 

Most economical battery you can buy. 

You seldom need new ones. Great for 
radio dry cell tubes. 

Columbia Dry Batteries are sold by 
electrical, hardware and auto accessory 
shops, radio, marine supply and imple¬ 
ment dealers, garages, general stores. 
Fahnestock Spring Clip Binding Posts 
on Columbia Ignitor at no extra cost 
to you. 

NATIONAL CARBON COMPANY, INC 
New York San Francisco 

Canadian National Carbon Co Limited 
factory and OMctt Toronto Ontario 


Columbia 


Dry Batteries 

** -they last longer 



Doorbell* and busxen 
Ringing burglar alarm* 
ftottedog bank vault* 
Calling Pullman portart 
Tataphone and tvtagraph 
Lighting taut* and 
outbuilding* 

Gaa angina ignition 


Tractor ignition 
Starting Ford* 
Firing blast* 

Motor boat Ignition 
Heat regulator* 
Electric dock* 
Radio” A” 

Running toys 
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THE TRUSCON STANDARD BUILDINGS SHOWN ABOVE ARE 

ToN Cincinnati Abb*coir Co Norwood, Ohio, Lower Loft* ViotrtW Ttn et or Co 
MobiU, AM. Low*t Right* Applibw P**ri Button Co.. S*o Juan Porto Rico 


SETTLE THE BUILDING 
PROBLEM NOW 

The problem of expansion U always with the growing, thriving 
business. Additions to present buildings, greater storage capac¬ 
ity, a new building to house this or that department all call for a 
building program, difficult or easy according to the course followed 


Truscon Standard Buildings 

Where new buildings are being considered it will pay to learn 
about the Truscon Standard Building plan—the quick, economical 
method of buying buildings With Truscon Standard Buildings 
construction troubles vanish, inconveniences, delays and high 
costs are things of the past In their places are individual, long 
lasting, satisfactory buildings 


You know what Truscon Standard Buildings will cost before you 
order them You get your buildings on time as wanted and the 
vexations, delays and annoyances of ordinary building methods 
are eliminated They are fireproof, long lasting ana built for 
individual uses 


Make your building dollar do full duty Get the most out of 
the money you will spend this Spring in new buildings If you 
are interested m buildings of this character send for useful infor¬ 
mation, Return the coupon or use your own letterhead 



TRUSCON sm TOMtm Mig rowii 

Warehouses end Offices from Pacific to Atlantic* 

For addresses sec 'bhent boofa of principal cUkc 
Canada, Walk*n)il(e, Ont Expert Ufo Nate York 
Send useful building book and suggestions oo building to 

be used for „ .. ...... „ - _ 

Length. „ Widths „ „ Height ~ 

Name „ „ ... 

Aditm. _ _ „ A 4-24) 



tion is keenest in the market for dairy 
utensils and ploughs. The old German port 
tion In fencing wire and other wire product* 
has been re established Germany also sup* 
ptyea a large proportion of the iron and steel 
requirements of the iTominion In this field 
she has two-flfth* of the trade in rails, one* 
quarter of the market for plates and supplies 
one^half of the importation of iron and steel 
pipes. A markedly reduced demand for her 
general machinery and electrical goods Is, 
however, manifest. The chief import obtained 
from America Is mineral oil and its ostoci 
ttted products Last year American machln 
ory and electrical goods amounted to 1600, 
OOW, but this year a report shows a reduc¬ 
tion to 583,0001 There are markets such as 
that of typewriters, where America had 
practically a monopoly but is now being hit 
by competition Britain now holds 20 per 
etut of the typewriter market and Germany 
13 per cent The American share of the trade 
ijb .plucks and watches has now mostly gone 
to Germany and Switzerland 

How Is Steal Woo! Made?—Certain 

American manufacturers produce steel wool 
from high manganese beesemer wire by at 
tnchina one end to a power-driven drum. 
ITie wire is pulled under several knife blades 
of the saw tooth type arranged in tandem 
In an Inclined position similar to a bit in 
a hand plane Triangular shaped silvers of 
steel are ehaved from the wire and when 
j about se\en eighths of the wire is converted 
into steel wool tho residue becomes too thin 
to withstand the pulling strain and is die 
carded In later type machines the wool is 
produced by drawing the wire through cir¬ 
cular cutting dies Foreign made ateel wool 
is produced by flrnt shaving a thin fiber 
from soft steel wire in order to present a 
1 fiat surface to the cutting tool The wire 
j then Is stretched over a frame but beneath 
i tho cutting tool in such a way that the wire 
is shredded into filaments of triangular-shape 
i cross eoctioti This shape renders the wool 
I sharp for abrasive and polishing purpose*.— 

, Iron Trade 


Ruling a Diffraction Grating for astro¬ 
nomic id use is perhaps the most difficult 
task ever face*] by man, says n writer in 
Amer Mochinht (60 5) Some idea of the 
difficulty may bo gained from the following 
specifications for u plane grating 

T he ruled surface is to measure 4x5 in and 
it ahull consist of 75 000 lines, each 4 in 
long Each line must be so nearly straight, 
that the maximum deviation from absolute 
Straightness shall be less than 1/1000 000 
inch. The spacing must be no accurate that 
no line must bo 'out* of its ideal position 
by moro than 1/1,000 000 inch All the lines 
must bo accurately alike in shape, that is, 
tho width, depth and form of groove must he 
the same for all The machine for doing 
this ticklish piece of work is described at 
groat length in the source mentioned, and is 
now in operation at the laboratory of Mt. 
Wilson Observatory in Pasadena, California. 
The grating to be ruled by mean* of a dia¬ 
mond is a polished blank of very hard alloy 
The wormwhetl for operating the lead screw 
which foods tho work table under the dia 
mond carriage, has 1,200 teeth. The lead 
screw ha* a pitch, expressed in fractions 
aa 0 07874 in The worm makes exactly one 
turn In feeding for each line to be ruled 
Therefore the advance of table uud work for 
each movement ia 0 07874 -j-1200 or 0 00QQ656 
inch, 

Gaa aa an iJlumlnant has largely* given 
way to electricity Offhaml, one might be 
tempted to make the statement that its man 
ufacture was declining Yet. say* The Am 
Gq- 9 Journal, moro than one billion cubic feet 
of gaa a day were used in the United States 
last year This represents a 20 per cent 
increase over the previous, and itself a record 
ytAfr Jt* manufacture thus appears to be 
increasing Tills production would be enough 
to fill the “Shenandoah 465 times each day 
In making a digest of the technical press 
one ii constantly being reminded that » 
gua Industry Is a large one It supports an 
exception ally prolific trade preis and tho 
contents of that prewi show that the Indus 
try Is keen in its competition with electric¬ 
ity aa a source of power and light genera 
tion, Every opportunity to exploit new open¬ 
ings tor gas sale* 1* played up strikingly by 
the special pres* of the gaa industry This 
keenness of competition U reciprocated by 
the electrical industry, and the public bene¬ 
fits by the practical result® of the ooutest 


Again** ine uotcon b <h 
Weevil has at last been brought consider 
nbly nearer ultimate auceoas by the discover; 
that calcium arsenate la the best axistia 
“dope” for them destructive peet*. Ko* 
comee a now and better process for mahioj 



Even a Barber 
Pole May Be 
Motor Driven 


THIBRHAP8 you* like the invest* 
JL tor and manufacturer of the 
animated barber pole, are developing 
a motor driven novelty, tool or ap¬ 
pliance. It may be, too, that a per¬ 
plexing power problem ia handicap¬ 
ping its success. If so, wo invite you 
to utilise the services of our Engi¬ 
neering Department. 


This department, for many years 
closely in contact with the uses of 
small motors, is accustomed to adapt¬ 
ing fractional horsepower motors to 
**ncw fangled” applications, And 
to those manufacturers, who antici¬ 
pate a change in the power unit they 
are now using, the advice of these 
motor experts will be especially 
valuable. Write them any time 

Dumore motors—dynamically bal¬ 
anced, operate quietly, without vi¬ 
bration. Bearmg trouble is thus 
eliminated—long, carefree service 
assured. Operating on alternating 
or direct current, DUMORE high 
speed motors are exceptionally 
adaptable These special features 
qualify DUMORE motors as the 
logical choice of manufacturers who 
require high speed power units for 
the products they make. Scores of 
manufacturers of motor driven tools, 
novelties and appliances, have found 
in DUMORE motors a satisfactory 
solution of their power problems. 
Why not investigate and learn what 
these sturdy motors can do for you? 


WISCONSIN ELECTRIC CO 
4870 Sxtmth9br fiadae, W to congn 



Typa A S tflp pod 

KdUornd opnrmtm onACor iXC. 





Dumore 

FmctiondRPMoton 
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tb*t cbcmictl* McomptnUd by tho hope, 
exptmtA by Ufa Reoord, <(45*0, ip), 
thst it witt eventually be lowered in cpet to 
tb*g*ow*r A pfoeos* perfected after several 
year* of mwJqoub labor by A. M. Kennedy, 
of Montgomery, Ala., and Dr Stewart J 
Lloyd, of the University of Alabama, depart 
ment of chemistry, under the direction and 
at the expense of the Alabama Power Com¬ 
pany, will be naed for the production of the 
poison The Oenrral Electric Company also 
materially assisted In the experiment* giv 
ing both Dr Lloyd and Mr Kennedy access 
to their Schenectady Research Laboratories 
and the aariatance of their engineering staff. 
The old prooeM Involve# the use of largo 
quantities of nitric acid in the oxidation of 
white arsenic, expensive both u« to cost of 
production and investment. The Kennedy 
process is described as an extremely simple 
ono in which eloctrldty takes the plact of 
the nitric acid* thus minimising the danger, 
and substantially reducing the initial outlay 
of capital aa well os thereby reducing cost 
of production It is dairaod that the product 
so obtained is superior to that made by the 
old process. 


Motion Picture Films—How Long Will 
Thsv Last7 —From time to time we hear 
of the sealing up of motion picture films to 
be saved for the benefit of future historians, 
and the natural question always asked is, 
“Dow long will they last?* One answer to 
this is given in a partly facetious note m 
Rnff fmd Min Jour Pram under the caption 
of, * Outdoing King Tut ” A Chicago film 
manufacturer is preparing a collection of 
motion picture films, visualising mining nnd 
other industries for presentation to the 
Smithsonian Institution for preservation Of 
his technical staff this manufacturer asked 
the same question, and was informed that 
they would last anywhere from 10,000 to 
50,000 years. The vault in which they are 
scaled must not according to stipulation, be 
unsealed for at least 5 000 years 

Highway Advertising Signs are being 
done away with in Engined when some of 
the principal business interests decided to 
withdraw their signs from the countryside in 
sympathy with the movement for tin prescr 
vation of the natural beauty of the landscape 
The example was set by a viry large dietrib 
utor of petroleum products This company 
came to the belief or rather a realisation 
of the fact that these immense advertising 
signs wore doing them more harm thun good 
In that motorists who wore the logical con 
sumers of their petrol were being forced 
while touring to view the landscape through 
a sort of low visibility screen of thilr udvi r 
rising and w were unconsciously building 
up an antipathy complex against the ndver 
tiser This good example was soon followed 
by others who no longer wort able to set 
up the defense that "others were doing it ” 

Uncertain Oil. —As the American peo¬ 
ple have too recently learned oil seems to 
belong to ths one who gets it An interesting 
situation ia described in The Lamp , a house 
otnui of the Standard Oil Vo of N J, 
wherein the ownership of the oil from a cer¬ 
tain welt was contingent on the fluctuation 
of level of a lake The enthusiasm developed 
In Venesuela a year ngo over a well that 
flowed u much aa 100,000 barrels in a 
single day resulted in several curiosities in 
drilling The great well itself, after filling 
the neighboring swamps and covering the 
nearby surface of Lake Maracaibo for a 
radius of several mile# with h wraiu of oil 
sanded up and had to to abandoned The 
water* of the Lake adjoining the concession 
on which the big well was located were 
covered by a concession that extended to the 
water’* edge Under the terms of the con 
cession any well drilled must be under water 
but there was no restriction as to the )oca 
tion of tbs rig. Consequently, the derrick 
stand* with two of its foundations knee deep 
in Lake Maracaibo but the bulk of the rig 
** on dry land where the drilling rights he 
long to a different concessionaire So long as 
the fr*ah waters continue to lap against the 
casing the title to the oil will remain un 
questioned, but should there bo a ffcw inches 
drop In the level of Luke Maracaibo a seri 
ous problem may arise 


Getting Hast From the Center of the 
Jwth i* impracticable, according to the 
Bureau of Mint*. In descending beutnth the 
surface of the earth the temperature in 
cream* continuously with depth at a rate 
varying from one degree Fahrenheit for 70 
feet lit depth to one dogma in 250 feet, ac¬ 
cording to thO region where it ha* been mea 
*nn»4. Men have ascended over five mile* 
*bcva surface of the earth. If they could 
p AH mtts* btfow the aftrfso* in a shaft 
deep a radon of high temperature would 



Timken In Industry 


It takes time to solve industrial bear¬ 
ing problems. Each bearing application 
differs somewhat from any other 
Each must have individual engineering 
attention ' 

The progress and growth m the use 
of Timken Bearings in industry has not 
been startling or spectacular But it 
has been a steady progress built on a 
study of each bearing requirement In 
cooperation with industrial engineers, 
the proper Timken Bearing for each 
application has been determined. 

Today, there are Timken Bearings 
rendering trouble free service in electric 


motors, power transmission equipment 
of all kinds, machine tools, material 
handling equipment such as conveyors, 
mine cars, industrial trucks and over¬ 
head trolleys, and in scores of other 
industrial applications 
The results in each case have been 
the same—longer bearing life, greater 
freedom from trouble, less lost power, 
simplified lubrication 
Timken engineering cooperation has 
helped in many successful bearing in¬ 
stallations Possibly our experience 
could be of value to you If so, call 
upon us 


THE TIMKEN ROUX* BEAMING COMPANY, CANTON, OHIO 


TIMKEN 

Tapered 

HOLLER BEARINGS 

T juaep. 
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fc* reached, and it would Men m thoufti 
it ought to be pomfeto to otiltoe diet beat 
m a source of power, free and perpetual* Tbe 
principal difficulty to not the coat of peow 
tfcttog .to so great a depth (though a abaft 
ft mile* deep would coat IWJOO/WO or more), 
bat the («et that the amount of beat that can 
b* derived from hot roeh la not proportional 
i to its temperature, but is limited by tbe con 
Idoctlvitj of tbe rock. Comparing the beat 
[ with water filtering through porous rock, it ts 
I evident that tbe amount of water that can 
get through in a given time U not dependent 
upon the amount of water available, or even 
oo Its pressure, but depends chiefly on the 
porosity of tbe rock. The beat conductivity 
e< rock is low, and In order to get any 
ilderable quantity of beat through in a uiflt 
of time the area of surface exposed must oe 
Urge. The second important difficulty de¬ 
pends on space, the heat is available five 
miles below the surface but It can only bo 
usefully employed ou the surface and how 
to get It there without loeiug most of it op 
tbe way is the problem One suggestion is 
te pass water down, and circulate it through 
large galleries at the bottom, thus firing it 
time to take up the heat, even at fee slow 
rate of transfer that exists. This would give 
us water at a high temperature and pres¬ 
sure, but at the bottom of the shaft, where 
it is no more useful than ice is in the polar 
regions. In rising to the top of the shaft, 
the hot water would cool down at about the 
same rate as It heated up in descending Even 
with extremely efficient (and expensive) beat 
Insulation on the up going pipe, so much of 
the heat would be lost that what remained 
would not pay for the cost of getting it, 
at least until coal njud other sources of 
power are much more expensive than they 
are now 


Industrial Progress 

New Process for Obtaining Low-Ash 
Coking Coal.— Almost all coking coal dis¬ 
tricts contain Urge quantities of coking coal 
of higher grade than any heretofore available 
for making low ash meUllurgic coke This 
low ash coal exists in coal beds of both good I 
and poor quality and la scattered through 
the coal In masecu from % inch up to 1 2.1 
1 or 4 inches in diameter There Is no visible 
distinction between these mesw^ of pure coal 1 
and impnro coni As the specific gravity of 
each piece of coal depend* upon the quantity 
of ash present In that pits*, the differences 
in specific gravity con be used for separating 
the low ash and high ash coal The specific 
gravity lncmmca about 01 for each per cent 
of ash If s< paration be made by a float and 
sink” method by introducing the coal into 
a liquid of the dcmrwl specific gravity, as 
for cxumple 1 36 all the coal having a spa 
clftc gravity 1 pm than 1.36 will float and all 
the coal haling a greater specific gravity will 
sink \n exact separation thus can be mudo 
dividing tbe coal into two grades. Solution* 
of high gravity and liquids can be used for 
mnklng such separations experimentally but 
not Commercially However, the sand flats. 
Hon process can be used by which a liquid of 
any desired specific gravity can he produced 
trnd utilised to make such separations The 
sand flotation procoM utilise* an agitated 
mixture of sand, or other suitable material 
and water as a “fluid mass" of relatively 
high specific gravity The sand^a kept in 
suspension in the water by controllable 
means for providing agitation and readily 
can be maintained at any desired specific 
grailty The specific gravity la under dose 
control and can be lariod accurately at will 
Tids prod** was introduced in the anthri 
cite district! of Pennsylvania two yean ago 
There now ar« six plant* in operation and 
another soon will be completed .—Iron Trade, 
74 3, Ip. 

Disposal of Creamery Wastes by the 
activated sludge method has proved satisfac¬ 
tory in laboratory experiment* at Iowa State 
College, Ames, Iowa, made by £>t Max 
Levine. A creamery waits differ* markedly 
from ordinary towage In many respects hot 
particularly in that it contain* the carbohy 
drate lactrosa which rapidly undergoes gad 
fermentation, thereby rendering the waste 
extremely refractory to septic tank treat¬ 
ment Ordinary digestion of creamery wastes 
develops so much acid that tbe regular re¬ 
gime of a septic or Imboff tank la entirely 
upset if the creamery volume U at all ft 
eoariderable portion of the sewage. Tbs 
right kind of digesting bMtorig cannot gtew 
On add media, they thrlva to a slightly 
JdkaffM medium. Observations were made CM 
tb* effect of serration of veriofe o oM Wtr k 
of stoat mU kad of 

erogenous matter, turbimty, yfifej gtoSfiy 


AlWt, iw* 

nd MMMtf «t MOB MM**** 4M w£ 
rated sludge may fit davriepafi to 
wstito ton $ peg oent-akfan wife f Adtefefe 
*f 3 per osat skim ndfe to M n fiflrhftpte 
to botfeto of to barrels (wife » m fefft 
activated sludge and BO to 00 as. febf to 
per gallon) effected marked reduction* to 
turbidity, aridity, total solids, srtMfe tiltife 
gift fed, psrticutorty, oxygen oofttoM ON 
demand Reduction* of 06 to 
the oxygen requirements wet* peWlUy efr 
taUed —Jtfag Xwa-Rtoofd, 00 id, t p. 
Rubber Flooring la, accordtof U * 
writer to /sto R*bW World J 9 pp>, 
tit), destined to become as general arVub* 
ter heels. Tbe development of lees than three 
years to the production of multiple colored, 
reinforced rubber flooring in which fee 
cotton fiber has been reduced to the merest 
tissue end vutoanisod under high ptesdqrs, 
has convinced many persons as to its dorir- 
shllity to many different dames of bofidtoga, 

Its supplementary um for wainscoting, beam, 

. - 


_ _ fea¬ 
tures to to1 types of flooring with none *f 
the dla ad vantages. It has no drawback ex 
cept that the first coat to somewhat htghef 
than other types qf floor which an nece* 
airily temporary in character. Btinforote 
rubber properly applied will last sa tong « 
the house. This country will be using rein 
forced rubber flooring at an annual rate fai 
in excess of 100,000,000 square feet wifeii 
ten years. 

Making Metal Patterns by Etoetra 
Deposition*—' This method to perhaps tto 
one big advance step made to the proaudni 
of metal pattern! in the last twenty five 
Years. Cast* of wax, plaster of ports, or 
any fusible alloy are taken of fee pattern 
to be reproduced These casta are made of 
conductive material on the impression sur¬ 
faces. In the csss of wax or plotter of pari*, 
graphite la used to make the conductive sur¬ 
face. Contact wires are inserted in the caste 
to make a connection in the (dating tank 
and conductive surface of the cast. Suitable 
insulation la given these easts to prevent the 
metal from spreading on the non-conductive 
surfaces. These casts are then placed In the 
desired plating solutions, and are allowed 
to run until the desired thickness to obtained 
The cost* are taken from the bath and tbe 
metal deposits removed. They are backed 
up by some suitable allay, such as white 
metnl to gho strength, if necessary The 
partings arc then checked very closely and 
machined or ground off if required, and from 
this point the procedure to identical with the 
old matho*l The method ia so sensitive that 
it will reproduce the finest hair line. It to 
powdble to ascertain whether the patterns are 
made from a mahogany, pine, or metal orig¬ 
inal, as In mahogany, the grain of the wood 
can be clearly wen on tbe finished article. 
Center line* on wood or metal patterns to 
bo reproduced show up very plainly Thto 
method Is fast being adopted by many of 
the large automobile manufacturers in tbe 
Lhltod^ftates, due to the high degree of 
accuracy obtained in producing duplicate 
metal patterns, as well as the comparatively 
low cost—Jfetof In<L> 24 3, 1 p,, ill 

A New Burner for Refineries tea boon 

placed on the market to which then are 
two separatqMjtts, The steam enters through 
the upper plp$Hd the oil through the lower. 
In the mixing dfamber the oil rises to about 
the bntof the cup. As a result of the whirl¬ 
ing motion given to tbe steam, which ex¬ 
pand* over the curved surtaoe* to a manner 
riwilur to tba expansion which occur* to a 
steam turbine, the oil and steam become In¬ 
timately mlxod add fill the entire chamber 
The mixing chamber terns as a reservoir 
and tends te prevent the sudden changes to 
the rise of tite flame which are apt to result 
from fluctuations to oil or steam pftoaaja 
Thto action to comparable to the nodes of 
an air chamber on a pomp la steadying the 
discharge pressure. The oil may betel by 
prsarture or gravity Aj low as 30 pounds pet 


•qua) 

ptote 


lira inch steam 
atomisation oi 


pressure 
if the oil 


tare will effect i 


Tb* N«w High-Preamre Steam Batten 
bats introduced a number of pew considera¬ 
tions. Evidently, thinks tbs ire* Ape, any 
uncertain ty regarding fee ability of materials 
used for valves, boiler*, piping, tumufts, 
to withstand the gtreaa of steam proem*** 
up to 1900 ton. per square inch, w fittap 
patted- Ste problem wew to to detonates 
opsrafing ptemors* feat xriH agtoratfe fete* 

not exoeedRhg TfiO 
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Y OU ARE bound to be happy with a Wulys- 
Knight. Happy m the very beauty of it—m 
the silky action of it — in the price of it — 
happy, most of all, in the wonderful way it keeps 
going on and on and on without need of tinker¬ 
ing and fussing with the engine. 

The Willys-Knight sleeve-valve engine actually 
improves with use . No hammering cams. No 
clicking springs. No valve-grinding. No bother 
with carbon* No sticking valves. None of the 
woes of ordinary poppet-valve engines. 

This is the same type of engine used in the cost¬ 
liest and most famous cars of Europe. Willys- 
Knight owners report 50,000 miles and more 
without so much as touching a tool to the engine. 

/ If you want real happiness in a motor car—and 
f bigger mileage —own a Willys-Knight. The day 
of the Knight is here! 

W1LLYS OVERLAND, Ine* TOLEDO OHIO 
WtUy*Otierfcmd Sobs Co. Ltd. Toronto, Can. 

WiHw-Kniihe Models 2-fxw Rtwdrter $U75t Spaa To*rmg$lt7V 7paa Towrtaf $1325 5 pass Coupe Sedan (Standard $1450 DeLuxe $1550) 
S#dd» $1795 Ltm $1895); 7 pas*. Sedan $1995 j ali prices f o b Toledo rinrw the right to change pricet and specifications without 


W\ 
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W1LLYS OVERLAND, Ine. TOLEDO OHIO 
WiUypOverlaid Salt, Co, LuL Toronto, Can. 


/ILLYS - KNIGHT 
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SAVED 10 PER CENT OF 

THIS 105,000 TON PILE’ 

This mountain of coal representing two 
months’ reserve fuel supply kept on hand by a 
large New England light and power company 
would have to be 10,500 tons larger were it 
not for the savings effected by Sturtevant Fuel 
Economizers. 

A Sturtevant Fuel Economizer is a series of 
metal pipes thru which the feed water circu¬ 
lates before entering the boilers; these pipes 
are placed in the path of the ffue gases as they 
pass up the stack. When the gases from the 
fires are ready to pass up the stack, their tem¬ 
perature is around 550°. A Fuel Economizer 

E laced in their path absorbs about 250° of this 
eat—the heat for which you pay cold cash. 

One of our power plant engineers is located 
near you. He will be only too glad to look 
over your plant and give you an approximate 
estimate and the cost of installation and what 
you should sav& by the installation of a, 
Sturtevant Fuel Economizer, or where other 
Sturtevant equipment will bring economy in 
your plant 

Bring Your Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyde Park, Mom. 
Camden, N J 


Plants located at 
Framingham, Mass, 
Berkeley, Cal 


Sturtevant, Wise, 
Galt, Ont 


Soles EnffttMrfnff Offices 
Atlanta G* Los Angel**, Cal 

Boston Mm*. Montreal P Q. 

Buffalo N Y N*w York City 

Camden, N J Pittsburgh Pa 
Chicago, III Portland Or# 
Cincinnati Ohio Rochester N Y 
Cleveland Ohio 8t Louis Mo 
Dallas run Salt Laka City Utah 

Detroit Mich 8*nFrancisco, CaL 

Hartford, Goon Seattle Wash 
Indianapolis, Ind Toronto Ontario 
Washington D G. 


Ford#ti Rcpmtntatiw* 
Sturtevant Eng- Co Ltd London 
Sturtevant Cl* Paris 

American Trading Co Toklo 

American Trading Co Shanghai 

Cat ton Neill Eng and Mach Co Manila 
Cat ton Neill §l Co Ltd Honolulu 
H P Gregor/ & Co Ltd Sydney 
Blair Reed A Go Ltd- Wellington 
Weeaelhaeft end Poor Caracas 

Wawelhoeft mad Poor Bogota 

General Machinery Co Tampico 
Pedro Martlnto Inc, Lima 

Com pan la I talo-Americana de 

Imported on Buenos Aires 

A. B Barker Johannesburg 




Scientific American Digest 

(Continued from page M7S) 
two papers, one by W J. Wohknberg, laatst* 
ant professor o t mechanical engineering at 
" JTgls University, and tbs other jointly by 
C F HirthfeW, chief of the research de¬ 
partment of tha Detroit Edison Go,, and 
F, O KHenwood, professor of beat power 
engineering at Cornell University Hr Woh 
Ion berg finds that the thermal efficiency of 
a generating station falls off beyond a pres* 
sure of 1000 lbs. per square inch, while 
Hiahfeld and BUenwood conclude that this 
efficiency allows continuous improvement be¬ 
yond 1300 lb*. per square Inch, which was 
the highest pressure for which they made 
their circulations Taking into account in 
vestment charges, maintenance end fuel 
rhargos the authors show that the maxi 
mum commercial efficiency is obtained at a 
pressure of 000 lbs per square inch, using 
coal costing $0 a ton and at a pressure of 
4000 lbs per square inch with coal at $8 a 
ton Apparently little U gained beyond pres¬ 
sures of 500 lbs per square Inch when coal 
jjost g5 a ton, or 700 lbs por square inch 
'when the cost of coal Is g8 a ton 

Economic Waste ift successfully being 
warred against by the Department of Com 
merco There have been altogether too many 
sites, shapes and grades of a thousand-and 
on* different manufactured products Com 
mon sense indicates that in the majority of 
these cases tbs buyer would be as well sat 
Isfied if he had a score of aloes of, say 
bedaprings or of paving bricks to choose from 
Instead of that many slses made by each 
manufacturer, with each manufacturer’s sixes 
all different In some degree from those of 
other manufacturers of the same product For 
this bad situation no one is tobt blnmod but 
it was recognised that if they could be 
brought to a common agreement by some din 
interested outside ageney nil immonae amount 
of economic waste would be eliminated This 
work of the Department of Commerce has been 
going on for quite a time and has permeated 
scores of spcciul industriea Most manufac¬ 
turers hn\e been only too glad to weed out 
odd sites, etc, of their product, since the 
general reform assures them that their com 
petitors will not profit unduly by the weed 
ing out Of course this work results in a 
sort of standurdirntion, and while onp roan 
may regret, for instance, that the peculiar 
variety of machine screw that be has been 
using has been dropped, the majority will 
bo pleased because they will find that there 
fs r bitter future chance of matching the 
sise, thread etc they want About 80 per 
cent of most products have been dropped 
The work has gonp on quietly and without 
great notice outside of the technical press, 
but it has received considerable notico in 
the latter If tiro actual saving of material 
aud human effort brought about by thia re¬ 
form could be made in some other manner 
that would be more dramatic it would be 
emblusonod on the front page of every news¬ 
paper In the country 

A New Non Corrosive Pipe-Lining 
Process.—Some attention is being given 
in Britain to a system whereby cast iron and 
steel water pipes can l>e lined with con 
crote to prevent that corrosion which has 
always proved stub a trouble in the past. 
The*, pipes are being manufactured by the 
rfume centrifugal process whereby tiro pipes 
are formed in revolving moulds. Experiments 
made proved that concrete would adhere psr 
nmnentiy to a polished and oilod surface 
The process is curried out as follows port 
land cement aud crushed granite are the 
materln s used When ready it is conveyed 
to troughs which lie alongside each of the 
centrifugal machines used for the actual 
manufacture of the concrete lined pipes 
Kings are placed at each end inside the 
pipe to retain the concrete In place, other¬ 
wise us soon os the pipe# started to revolve, 
some of it w onld be -ejected at each end A 
slow rotary movement is then given to the 
pipe and is continued for ten minutes or so, 
and, while this Is going on sand and ce¬ 
ment are introduced ut each end The oon 
Crete mixture adheres to the internal surface 
of the pipe by centrifugal force and as 
soon as sufficient material has been intro¬ 
duced, a hand fool being used to get the 
mixture along the pipe the speed of rota 
tlon is considerably Increased resulting In 
the coarser parts of the concrete being made 
to close np to the surface of the pipe whilst 
it also results in the liquid in the concrete 
being slowly evacuated from its body Ths 
liquid really forms a thin film on the aur 
fOos of the concrete but ns boob as the pipe 
stop* spinning this film falls to the bottom 
and e» be brushed out whoa the istinsl 

(ConUauei <m page m> 


KEYSTONE 

Rust-Reaistinf Copper Sled 

KEYSTONE 

00 »»ER BT** V 

Black and Galvanized 


Formed Roofing Products 
Roofind Terae Plates 
Tin Plate, Etc. 

Secure maximum rwsf-rfrom all sheet 
metal products by InsWdag upon oopper-eteel 
Its excellence is a well estsbltoaod motaUurgioal 
fact The proof Is conclusive 
Kststonb Comm ffrou. Is as si hr nods by tbs add) 
tioo of a cartels peraemsge of Copper to well made 

fMa| results of positive time sad service tests. 

We mssefsetnre Sheet sad Tie Mill prod u ct s for ell 
opses-Americao Bessemer Steel Sheets, Aaerkmf 
Hearth Steel Sheets, Keystone Copper Steel She 
Mack Sheets Special Sheets for Ramping, Sheets 
Electrical apparatus, Automobile Sheets. Deep Dmriag 
Sheets. ApoJloaad ApoJlo*Keystmari3aivwto Sheets, 

Corrugated Sheets Formed RooftagsndffldlngPred 



Lalayetta Bled, at Fbet St 

Close te Detroit’s busiest earner 

400 PLEASANT ROOMS 

A leader among Detroit’s finest hotels, 
Fort Shelby la the choice of travelers 
who jtnow the unusual comforts and 
conveniences enjoyed by our guests. 
Rates, tutting at $&5Q a day, art nota¬ 
ble for considerate moderation. Barvi- 
dor .Service. 

Convenient to rail and water terminals. 
M. C. Depot cars atop dose fay 

The hotel that made Detroit 
/amotu for hatpUokty 








The World’s Lowest Priced 
Complete One-Ton Truck 


The constantly increasing use by nation¬ 
ally known concerns of Ford Worm Dnve 
Trucks mounting the new all-steel body 
and cab is a convincing endorsement of 
this, the world’s lowest pneed complete 
One-Ton Truck Price $490 

Meat packers, wholesale and retail grocers, 
bottlers, coal and ice dealers, creameries, 
or any business requiring reliable trans¬ 
portation find in this sturdy well built truck 
the most economical means of delivery 

The body and cab are the latest Ford prod¬ 
uct, designed and built for general haul¬ 
age work The body has steel flare boards, 
and is provided with sockets which permit 


the use of stakes and high side boards or 
the mounting of a canopy top Screen sides 
and end doors are easily installed, making 
the body readily adaptable for a wide range 
of business requirements. Loading space 
is four feet by seven feet two inches 

The efficiency of the famous Ford Worm 
‘Drive One-Ton Truck is being constantly 
demonstrated by thousands of concerns m 
widely varying lines of business Ample 
power, ease of control, mechanical simplic¬ 
ity and every-day dependability, together 
with the low first cost and exceptionally 
low operating and maintenance costs are 
reasons why the Ford One-Ton Truck is 
the most popular truck in the world 


Any Authorized Ford Dealer will be glad to 
help you work out your haulage problems 

To Fordize is to Economize 





CARS • TRUCKS * TRACTORS 
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(NO CHARGE) 


60 pages of Plain Facts of 
Direct Interest to almost 
Every Man in Industry* 

“A Clear Statement for Clear Heads/* 

You know that almost every manufacturing 
business employs hardwood in some way* 

You know the special utility for which Hard 
Maple is vital—in your own business. 

BUT CAN you name the 156 specialized 
applications for which Hard Maple is the 
thoroughly established Standard material? 

New thoughts will spring from the reading 
of this list and from a study of the official 
statistics of strength (compression, shearing 
and tension) of all American hardwoods, 
beam*tests and impact-bending; also, com¬ 
parative weights of hard and soft woods, etc. 
Some of those new thoughts may be valuable. 

32 illustrations, 60 pp., 6x9 iiu, 2 colors. 

“TAKE THE GUESSWORK OUT 
OF YOUR WOODWORKING** 

A hrand-new and invaluable reference volume. 

Per ytmr copy (with our compUmtntt) fleam writ*, on letterhead, (• 

The Northern Hard Maple Manufacturers 

311F. R. A. Building, Oihltoth, Wisconsin, or 
311 Cummct'Diggint Building, Cadillac, Michigan 


(Cwritoserf fttm pogt rtk) «Ujr rifrntoatre the »ip« spare owl* At 

rings at the ends of the pipe are mmol sum* of the Urns retowfaff <** of m 
When the concrete is set the pipes are put tAdef cesses of reaperStton* (m p to* 
away for three or fear weeks, at the end of ^ at toast two types of floating «*** 
which time they are reckoned to he wady which, while rimttar m funds toss tsl prik- 
for use Most of these pipes are made with dple, differ mainly la the method of awfes; 
a lining of one-half inch concrete bat if re- contest with the (arid. shell of the-tank. One 
qulred, this can be Increased to one inch or type of floating roof is known as a floating 
more — Cement and ting Name, 88 1* p. 47 tank deck, sad has On Its dreanfotoare 

Coal Processing had a burner year in » 

1038, according to an editorial in Chsm. against tbs InjMe ahstt of titoto*k*Jfo 
and UetaU ting , (803) Bspedally is this $• 0omtiag; *>*** With 

true of the manufacture of water gas, in ^»etank shell is made hy ^ 
which there has been a widespread reeognl ^ q ? WP * ^bea. Tbtse sre 
Hon and general adoption of the ,4 backrun °“tor ™fl 0 * #**}*•* 

cm 1 proceM. Thi. .yotam o( m.klnjr cm t * nk /*“!! W* www.of Wrim* tto 
permits tho u*e of bitamlooua co*) in the Pri®**? funettofi of the jheljtl ww 
water-gas generator and requires less oil for redoes evaporation losses hj eHm tontiftg ths 
cerbumtlon Along with throe benefit*, the Jepot apace nhore tteoU, than WWw Blf 
heet logsee are- deeraaaed a* compered with bt«*thi®* loaeea end kieeee doe to ttraniatlM 
thoee of the etendard witer-fe* eet, and of ajr over the iignid. By oBmtaMta * of the 
the depoelt of carbon on the eheckerwork of ™IW «®ae toe fire ha«ard l« a tto redotod 
rop.rh.atcr and carbureter ia prevented. Id ^ that tone if no larce emfined filled 
the field of byproduct ooUn* the ontotand "I** 1 ?? T ^v,“? r ^ there MjlMje 

In, feature of the year I* one that hold* great fed * °J Wjl c*poeed to toe ate 'WHh tlaa 
promt*, for the indtutry The Becker deet«n type of oonatructlon the exceed HquMI. to 
of coke oven (Koppere potent*) proved ao * ver y J* rro * *. n 'S. < “- n ,* : "£“* , 

eucceoffnl no practically to mpereede all P rev « nt *»• drenletlon of toe air wkw* la 
other type, in the contract! let for new con ***mart to enpport ow nbaetton. SToeHn* 
*t ruction Thi* oven waeflret brought to the «“ f tanka h ave been iU uetratcd in recent 
attention of the field in 1922, when an ex i “ ro '* ot the Sconrrirw AKKBtOAH. 
peHmeutfllplant of live ovens was erected at Cerium is usually regarded as belong** 
Chicago This oven has proved to be s great lug to the general group of Bare earths, is 
advance In the art and has lemoned the time it luvaiiabl j occurs In nature Mandated with 
required for coking sufficiently to decrease the other members of tho group, and is very 
greatly the capital charges against coke and similar to the other rare-earth dements in 


greatly the capital charges against coke and similar to the other rare-earth dements in 
has at the same time extended the range of many of its chemical properties, states 1 P. 
coals available for coking, as It will coke Bonardi, in Bulletin 212* recently issued by 
coals heretofore un cokable the Department of Interior, through the 

Liquid Chlorine I* Feet Heptarinx B “« aa f MiD6 *- 5f rlum J U " ow «>*«»»•« 
Bleaching Powder, according to . writer m< *£» emuaiu, «»»»“• 

lu Chcm and Mntalt Eng, (80 8) No .end*.The mineral moneaite ooeure in No* 
branch of the heavy chemlcl lndu.tr, hua !*f, n UnU Mountain, in North end Sooto 
undergone each redlcnl change. In the poet Cerollne^nd in Canada The dlalntogradon 
two or three yeare a. the electrolytic menu C m 2 uet fron > 1 th '‘ ®ln««;*l oellod monarita eand 
faefure of alkali. The year 1028 MW toe £ «"* * r » T « l or «uid, and occute in river 
largeet etep yet taken in the replacement of ^ Bnk ?, •“» « the eeaehore, prinripolly io 
bleaching powder which la known enmmer »«*»«. Norto and South Carolina, Amrtralia. 
daily as bleach." by Uqnld cblorine It la jj® , ml Mountain, and in toe State of 
eafe to *ay that In 86 to 90 per cent of all Travancore, aootbern India The mooaalto 
placoa where bleaching powder wan or le need < ‘ 0 “f 0 " t '£ rt “ ,rom • up to 4 per 

it can be replaced by liquid chlorine and wnt - “ th »‘ T of concentration 

•how . material earing In 1018 the liquid “ n « ^ "nployed, aud. aa waaUng by placer 
chlorine capadty of thla country wea about w#t . table concentration, or mag- 

7900 tons per year (equivalent to apprexl ^ «®Pu™0on The moat Important uee 
mately 23700 tone of bleach), toe lam per tor « rt “ m , u \ *“ 

centage of chlorine then going into bleach ■".mdea for Incandeeccnt Ightlng Cerium ie 
tog powder Jan 1, 1024, the liquid chlorine f 1 " 0 ua "? Bd *“ wmbination with other cer- 
capadty of thl. country waa approximately u *.r t *?~H ln p J r ? n ll* ?V 1 0, *’ ^ n< * 1 
83000 ton. per year (equivalent to 90000 t T a " r “ d A “°f« of “ , *« 4 

tone of bleach), which ahowa toe tnereadng «>Hum-earto metal, are need aa redwdng 
coneumptlon of liquid chlorine In replacing »8"ntato producomatida from metallic oxidee. 
bleaching powder A mixture of about 8fi per cent iron and 68 

rw k .2 * a* ^ per cent cerium is used for automatic flgbt- 

v*h^ y /* n Process*—- era. Various oombinsdoos of various metsla 

Very few of the large industrial uuera of w i^ cerium have been patented for use in 
oxygen in this conn try have owned plants pyrophoric alloys It is claimed diet the ad* 
for producing the oxygen they require, be- djtjon of 02 per omit of cerium metal to 
reuse the economic use of the rioctrolytic iiuminom deflnitdy improves its physios! 
process Involved the disposal of the hydro- properties. 

gen simultaneously generated and until very __ , 

recently there was no satisfactory llquefac- pwiron is R«nermlly known as sn addr 
tlon unit available. Within the past two resisting material, but its wtos range of ap- 
yesrs, however, there has been placed li sue- Potions to various indwtries is not upirer- 
ecssful orwradon in more than thirty plants w* 11 * »PPWel«t«*d Duriron vslvea, cocks* 
a liquefaction system that should bo of great PM**’ pumps, exhaust funs and containers 
interest to all large users In outline, the m *»rJha handling and storage of 
process, is exceedinglj simple Air is freed mnriatic, nitric, sulphuric, phosphoric and 
from carbon dioxide and suspended matter other ^ds used fh the cleaning or coloring 
in caustic potash scrubbing towers, brought J* ' ta 

to high pressure in a multi-stage compressor, the action Of sulphuric, nitric and phosphoric 
dried by solid caustic potash while still under •««■«£ Wrtwgtfb or MmWg 
pressure liquefied by sudden expansion and w rilghtly affected by miwigtie that lt^ 
Sxygen separated by fractional ffistillatlon of notlrdy practical for handling and satirfafr 
the liquid air —Chum and Meialt Bng^ tpry for comroetoial uaee Dnriron Is pro- 
80 5, 4 pp, 111 dneed in many forms and while it is too 

fll . u . , . - . hard to machine by ordinary methods, grind* 

Sim plification of Mann factored Vrod* tog machinery bos been devised so tits ma¬ 
uds in general js betog brouriit about terial may be fabricated into special equip4 
through effort, of the Department of Com mrnt 0P p^ts for stoodord maddnery sohkct 
mere* This is simply sn effort to reduce to eorroidon A great advantage in the use 
economic waste An excellent patient of this £ Duriron Is lu well nigh hnlveresl arid 
m>rt on which to operate is citoi by Aato JUtan^T A wide use has been found for 
moiire Musfriei One prominent make of DuHren anodes* both for tut in metal fo- 
six-cylinder passenger car uses 7 sires of fotog and recently as an Insdubie anode 
carriage Mta, 16 etore of cotter ptoM •}»• for Increasing cummt density to plating open- 
of Whitney keys* 1$ atom of riretov W store ^ for vwtoq# other toetaltoreM 

and type, of machine screws and B7 rises of p^rpo^s. It to alto prednoedto great t 
wood screws to body work. to the form of standard drain pipe sad ft*- 

Floating Roof Ta»kfc-*The petroleum tings whichi are particularly^adapted to trim- 
industry has recently shown such great in dting corrorire Waite** TUs drato ptoe to 
tsrrnt in tb« prorentkm of •vaporatiog losses instilled ertmtiy tto sgrie and as aamto w 
from crude oil and gasotttte that almost daily cast iroa* Jtorttou tank outlets and com 
there to bring developed and placed on the nections, etotmUting steam ieta and pMhy 
market equipment drelgned espeetalljr tp re- equipment forptoWfire and pia tint are 
dure there toasre* states loflwig SdMdt reals short, thwbM to pare 

factum ssysui att^ttHasasa.’iKa 

by the Bureau of Mtoes. Antosg ths rsosnt toA reria, 
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Lead exempts you from a weather tax 


H OW much is your weather tax? 

Thousands of owner* in the 
United States pay such a tax for the 
share of rain, snow, and sunshine that 
fall on their properties 

One billion dollars* worth of property 
crumbles beyond repair in this country 
each year And this vast total includes 
the many millions paid by property own¬ 
ers as weather tax—money that lead 
would help to save 

Lead exempts you from 
a weather tax 

Lead is the ugly duckling among metals 
It isn't so handsome as gold It isn’t so 
strong as iron Yet lead performs many 
functions—for which the other metals arc 
not suitable In the form of white-lead 
in paint it is man’s mightiest protertor 
of wooden and nou-metalhc surfaces 
Paint manufacturers use white-lead to 
make their best paints Painters apply 
white-lead paint as a protection and a dec¬ 
oration on buildings you see everywhere 
Approximately 350,000,000 pounds of 
white-lead are used every year in this 
country This makes enough paint to 
cover with one coat about 3,000,000 
houses of average size On the outside 
and the inside of homes, churches, 
schools, barns, theatres and stores, white- 
lead foils the attempts of sun, air, and 
moisture to collect a weather tax 

Where man pays the tax 

But the weather still collects some of its 
toll Frequently you see a home that 
once was fresh and new, but now is rot¬ 
ting away The porch floor is not safe 
Window sashes are rotting The sides of 
the house are weatherbeaten and worn 
On inside walls are great damp spots 
where moisture has penetrated 
White-lead would have prolonged the 
life of the house It would have been an 
impassable barrier to air and moisture 
Af long as its film was unbroken it would 
have kept the covered surface safe 


And after all, the first cost of white-lead 
paint is Bmall when you consider how 
a uch pa mt protects your home your prop¬ 
erty, and the money you invested in it 

White-lead a standard covering 

From the days of our forefather*, white- 
le id has been the standard for prevent¬ 
ing decay and deterioration and for pro- 



Jlatn and Kart attacked thh pillar , 

wh irh t oat unprotected bypatnt 7 he owner 
u estimating Iki nu of ha weather tax 

\idmg the desired decoration Wise prop¬ 
erty owners everywhere are obeying the 
rule, “Save the surface and you save 
all,” and are covering the surface with 
white lead paint Thus they avoid pay¬ 
ing weather and repair taxes 
For extenor painting they find thut 
white-lead and pure linseed oil make a 
paint that sticks tight to the surface, is 
impervious to moisture, and lasts long 
And they know that fresh-looking, well- 
kept property is an asset to the com¬ 
munity, a sign of cleanliness and respect 
ability within 

For interior painting of walls and 
woodwork these owners find that white 
lead mixed with flatting oil not only 
protects the surface but also gives a 
soft, beautiful finish, restful and pleasing 
to the eye By mixing coloring matter 


with white-lead they obtain the color 
that will harmonize perfectly with any 
decorative scheme 

Producers of lead products 

National Lead Company makes lead 
produets for praetieully every purpose 
to whn h lead con he put tu art, industry 
and daily life 

IMth Boy v hUe-lead is the name of 
the pure white-lead made and sold b\ 
National Lead ( ompany It is extreme 
ly fine—so fine that it easily flows 
through a silk sc reen containing 27 000 
holes to the square inch This gives 
opacity and smoothness of film 

On every keg of Dutch Boy vhtie lead 
is reproduced the picture of the Dutch 
Boy Painter shown below This trade¬ 
mark guarantees a product of the high¬ 
est quality Dutch Boy products also in¬ 
clude rtd-leml, linseed oil, flatting oil, 
babbitt metals, and solder 

Send for this painting portfolio 

We have a portfolio, “The Decoration 
of Our Homes,” winch we will gladly 
send to anyone who is interested in the 
painting and beautifying of a home 
This jw*rtfolio contains color plates sug¬ 
gesting decorative schemes for various 
types of interiors and exteriors 

Besides its use in paint, lead has many 
other interesting uses In fact, the 
story of lead is a fascinating one, and if 
jou want lo know more about this 
wonder metal, we cun recommend a 
number of interesting books The latest 
and probably the most complete story 
of lead and its many 
uses is “Lead, the 
Precious Metal,” pub¬ 
lished hv tlie Century 
Company, New \ork 
If you arc unable to get 
it at your bookstore, 
write us or the pub¬ 
lishers 



a“f7 

SS£r gave all 


you 


NATIONAL LEAD COMPANY 

New York. Ill Broadway Horton, 191 But* St Huff*!©, 110 Oak Bl. 
Chicago, 900 Wert ItHh 6t Cindnoali, W® Freeman Am Cleveland 
MO Writ huperlor Are SC Louis, 7M Ohertnut St 8 m Francisco, 4tf 
California 8t j Pittsburgh National Lead k Oil Co. of Pa 318 Fourth 
Annual Philadelphia, John T Lewis If Bros. Co. 457 Chestnut Street 
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“Haw much it a rhouianchh of an inch ? 
you aik II s about one third the 
fhickneii of ilm page 


A very precise family 

This will give you some idea of 
what General Motors means by 
accurate craftsmanship 

In the manufacture of just one of 
its cars there are 37,000 extremely 
fine precision operations Think 
of it—37,000 measurements of less 
than 2 one-thousandths of an inch! 

Such craftsmanship produces a car 
which combines the accuracy of a 
watch with the strength of a loco¬ 
motive—and this combination of 
accuracy and strength is an ideal 
which holds throughout the Gen¬ 
eral Motors family 

An ideal which each member-com¬ 
pany is better able to approximate 
because to its own resources it adds 
the resources of the family of which 
it is a part 


GENERAL MOTORS 


Buick 


Cadiiiac • 
Oi nsMoniLt 


Chivrolet Oakland 
GMC Trucks 


General Motor* can, truck* *nd Dclro 1 ight product* may be purchased on the GMAC 
P«ymcnt Plan IfMurance acme* it furnished by General Exchange Corporation. 


Oar Abrams Investigation— VIL 

(Continued from page tyO) 
be experiences the reactions. If be is work 
Inf with n known blood spsdmen—one which 
is accompanied by a cose history or one 
which has been taken from the patient In 
person—the reactions are usually strong and 
readily detected by the diagnostician Hence 
his findings nre definite and quickly arrived 
at* in marked contrast to the weak and un 
certain reactions when a ' blind* specimen 
is being tested, especially under rigid test 
conditions 

We hn\G in this procedure all the elements 
of the familiar ouijo board experiment, in 
which two persons quite unconsciously pash 
a tiny pointer o\er the letters on a large 
board, spell lug queer measagu* which have 
their origin In the subconscious minds of 
one or both sitters The E It. A practl 
tioner hns been taught that at the bottom of 
all utlmi nts there is n basic toxemia, orig 
inally called congenital syphilis but since 
changed to tlw more euphonious mid leas 
harsh name of 4 diminished resistance' or 
1) R for short Then, too he has boon 
taught that tuberculosis currinoma sarcoma 
alid other troublm nre far from rare If not 
iovolopeti to rt point whi rc they may be de 
tected by ordiuurv clinical diagnosis he is 
told, they nr* usually present nevertheless in 
an incipient Htngc Furthermore, so runs the 
story, the. electronic ihngnosls is so much 
more seiiHithe and accurate than the cl in i 
cal, that tlasc things nre dotw ted from the 
electronic r*. actions long Ik fore their pres 
once would be made known by the more usual 
technlqui The mere fact that a thorough 
eitnUni examination including X. ray ex 
ploration the Wassermiin test and other pro 
cedurss in which modern medicine plnees 
much faith fails in many instances to chetk 
up with th* H It A findings means noth 
ing whatever hum discredit to the orthodox 
doctor L It A Hm protagonists insist, -must 
ha coma t clinical findings that diverge must 
be wrong \Y hich is mildly amusing in view 
of the fiut that. In IiIm originnl idcntifica 
tion of Ida rut* a Abrams rolled upon clini 
til diagnosis wholly obvimmlv no other 
course uas open 

The writer can lie nr a storm of protest 
from E It A runk* ugahist these ntnt< mints 
Even though the I Tt \ gentry have done 
absolute U nothing for our Committee in the 
way of submitting tin ir technique to simple 
tests though repeuteflly urg'd to do so by 
their Itadira tiny art nlwa>H ready to take 
exception to uluitever opinions we may form 
in the abseiuT of their cooperation They 
dcrunnd that mi w*«pt P K. A claims with 
out proof Still tun though th< \ have pre 
forred so fur not to undtrgo our tests we 
have bean going ahead with excellent results. 

Our ohm nation and teats with regard to 
the anbjortlta nature of the rout Hons have 
been inti renting and, so for convincing Nor 
nre wi ulone in the viewpoint to whieh they 
have kd uh Not so long ago n prominent 
eleetrhiil mnnufmturer was asked to mnke 
a sample rrsistanco box nciording to ccr 
tain spociheationa for nn Abrams prneti 
riom r r l In order was fills<1 and in view 
of all the riruunstunccR a lory competent 
onglneer of the company was dealgnntori to 
sec the box installed und tried out ITe took 
the liberty of n moving esoentinl parts of 
the Inf* rnnl iiim hmiiwni of the box without 
informing the doctor * The box was never 
thrhsH plmid in the electronic clmdt and 
tbo reactions obtained through It with all 
accustomed clarity Tlie engine* r wmt fur 
ther, and diHOonncctod some of the txternal 
connection^ but the reaction* were in no 
whit embarrassed So much cannot be said 
for the Abrams pnutlthmcr when he learned 
whnt hod been done however 

If this happened to jou or to me, we should 
seriously question the technique under which 
such a damning thing could happen Well 
the K. R A man in the case may have 
questioned but if he did h* dldn t question 
out loud His solo visible response was to 
try to get the engineer to promise never to 
toll anybodv about it And he is stilt diog 
nosing with the electronic apparatus, and 
withont apology Waiving this rather obvi 
oua and important matter of the doctors 
good faitb however, when the vibratory rates 
come through an empty box and open oon 
nectlons, one must wonder whether the whole 
techniquo means anything, after ell 

Then we have the cose of an engineer who 
has given a great deal of attention to the 
physical side of the electronic technique He 
has worked out elaborate diagnostic equip 
meat which, on its very face, must com 
mand deep admiration We who have worked 
with delicate radio equipment, oven to sens! 
tivo and highly accurate wtve-metcra, know 


Classified Advertisements 

The Market Pfaoe /or the SmoU 
Advertiser 

Hate for advertising in thfcs vest km II 
eenta per word, for eaen Insertion, parabk 
In advance. Minimum apaoe ae ee vten ia 
SO words. Rate eard giving discounts for 
number of insertion! sent on request, Ad¬ 
vertisements for insertion In the June Issns 
should be in our otto* by April 20 


roi Aivaminu 


tion*. 

Bldg 


rVERT18E In t4 Bis Sawlair Kewepepen. 24 
a TU Helpful Guide jUdna IWfl bubltov- 
, 4c stamps. Wade AavariUliig. Baltimore 
Chicago. 


AGENTS WANTED 

Genuine Goi 


940-92W A WEEK. Genuine 
store wlndowa foully applied. _ . . 

Liberal oner to general agent*. MetalU# 
Co, 440A N o rth Clark. Chfeai 


DIG MONEY and fast taloai every owner bur* 
gold IpltUU for hi* auto You charge. SLJR). 
make |1 44 1 10 orders ^llj^ Stipples and 


mate *1 44; 

information fr 
>1 New ark, N 


Dept. 


CT ARKE made 912 an hour selling vestpoekst 
windshield oleaner needed by every auloist, motor- 
.nan engineer one mb keeps glass clear 24 
hours 90.000 sold amasing proposition free 


keeps glass clear 24 

hours 90.000 sold amadou proportion ' 
Secu rity Mfg C o, Dept. 707, Toledo , Ohio 

TEII THE WOULD WITH SIGNS Our gen¬ 
uine gold window sign letters are an exe^flent 
money-making proposition forehand 


money-making proposition for handy men. 
Sign Sy stem Bothuno Ave,, De troit, M ich 


MAKE MONEY silvering 


mirror* all _kh>d# 


plating knives, spoons, auto headlights Outfits 
furnished International Laboratories, 100 Fifth 
Ave , IWpt HA, New York 


A BUSINESS OF YOUR OWN Make "park 
ling glass name plates, medal I lo 
■atod book 


signs Bin illustrated 
Wooster Ohio 


free. 


AMERICAN MADE METAL TOYS AND 
NOVELTIES 


MANUFACTURERS on large scale and home¬ 
workers wanted to manufacture metal boys and 
novelties Bars Jug Dogs, Ws«r Tail Pups, WUa 
Animals Automobiles, Indians, Blrtf Whistles. 
Cowboys, Baseball rlayers Cannon Toy Boidlert 
Statue# of Liberty Miniature Capitols Bathing 

g irl Souvenirs and others. Unlimited powubllTtlea 
usranteed casting forms, complete outfit, fur¬ 
nished manufacturers from $/> 00 up No expert 
ence or tools necessary Thousands made amnpleta 
per hour 1924 busineas starts now We buy 
goods all year and pay high prices for finished 
goods. Cash on dal ivory Contract orders placed 
with manufacturers. Special easting forms made 
to order Catalog and information free Corre¬ 
spondence Invited only If you mean business. Metal 
Cast Products Co. 1494 Boston Hoad New York 


AUTOMOBILES 

AUTOMOBILE owners, garagemen, mechanics, 
send for free copy Americas popular motor mag*- 
sine Contains helpful money-saving articles on 
repairing overhauling. Ignition carburetors, bat 
teries. ale Automobile Digest 542 Butler Bldg, 


Cincinnati 


NEW AUTO ACCESSORY Coats 6 ceng. 


Retails 91 60 Free Sample 
Hartford. Connecticut. 


Box 4S4 I 


BUSINESS OPPORTUNITY 


YOU CAN have a business profession of your 
own and earn big Income in service fees, A new 
system of foot correction, readily learned hy any 
one at home In a ftw weeks Easy terms for train¬ 
ing openings everywhere with all the trade you 
can attend to No capital roauired or good* to 
buy no agetuw or soliciting Address Stephen son 
Lalto rstory 28 Ba ck Ba y Boston Ma as. __ 

OFT INTO THE WINDOW SCREEN business. 
Wa furnish parts All metal construction and fly- 
tight fit. No experience nor special too Hi re¬ 
quired. 975 00 to 9260 00 par wook net profit. 
Foster 141 Ogden St. Newark. N J 


CHEMISTRY 

YOUR CHEMICALprobk 
process furnished for FIV] 
mo W Stedman Richards, 

Box 2402 Boston, * 


TOR INVENTORS 


LL PATENTS i Established In lfl» To 
•^^rito^C^rlM^A7Boott 7790A Oarson 


I BELL PATENTS 
buy or " * 

Avenue 


YOU HAVE A PRACTICAL, useful Inran- 
o sell (patented or patent pending), write us 
ptly Amarlcan PatanU Corporation, Barrister 


IF 

tion to 

me vE afl aarn rs 

TO SCLt TOUR P._ 

onced handling immediate act 
H J B fllings. Sui ta 401 , Delmm 1 

WE DEVELOP , 
shape for presenlai.-, 
working models drawl 


Portland 


Courtesy, efficlenc*. 

30 yea nr eXperienM 
Co., 604 Ps " 

SPECIALIYKD 8ER VIC* 1 
furniSb Theidea, weli^work ] 

feJdK BSS?“*c„ 


your Ideas Into commarrial 
tion to purebaasrs. mahuv 
swings, axperiments or taeta. 



You 


QLS 
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for mi 



Utf CTTTOW 


WE CAN. SA} 
catting, y 
llvtnr ud 
r<qwc 

Onto. 


ONEY on your rar 
'p*t*. Prompt a*- 
Prloea attoled on 
Cincinnati 


lMftOVKD MAM TOYS 


It is*, Wonder 
. An WhlstHng 
Pupa, Crowing 
Plarem, SLatue 
Barking Dor* 


Housrworksr* to 

andWoQWra. No* experience or tool* neosssairy 
Guaranteed casting form* with ooro Plate outfit, at 
coat. Prom IS 6fi up. Wo buy flood* all yoar 
Caah on delivery Ufa bar price tor finished good*. 
Contract order* plaoad Send for catalog and in¬ 
formation fro*, The Improved Motal Casting Co, 
5 Vi Rut Ufi* 0U Now York. 



INSTRUCTION 


USED correspondence achool course*. only one- 
quarter original price. Free bargain list l 000 
courses. Course* bought Student* Exchange 
Dept 9 47 West 42nd Bt^ New York. 


LANGUAGES 



___ma il ord er metropr___ 

l&O WEEK, evening*, I made It mall order 
businew. Booklet for stamp tell* how Samnlo 

M d plan 2£ cents. Free 12 articles worth 13 
soli t Scott, Cohoes, N Y 


MANUFACTURERS 


UNU6UAI OPPORTUNITY FOR DIES Stamp¬ 
ing, Distasting plating enameling ecrew-ma 
chine and wire product*. Reaennabla. Large ax- 

** 8 o •^g 5 T a f S iSHcago * 1 * 1 ^ raft M,uu “* ctur 


cel! 

ing 


MISCELLANEOUS 


ONE BILLION German mark*, fifty ©enU, 100 
000 Austrian kronen 91 76 1 price Uet on request 
Craig Dare, 440-66 St. Brooklyn, N Y 


GENUINE Indian-made basket*, blanket* beet 
earth an* ----- 


—-and wamp 

logue mailed free 
California 


um Wholesale priced eat* 
Francis Gllham Kelaervllle 


PHOTOGRAPHERS 


THAT SETTLES IT. Get your o< 
correct by using my Scale. Send j 
full Information Elmer Harrold, 


outdoor exposure* 
your address for 
Leetrmla Ohio 


POSTAGE STAMPS 


24 VARIETIES Cuban itampa, 10 cent* List nr 
9000 low prlcet stamp* free Chamber* Stamp Co 
ill 8 NawauSt New York City N Y 


SALESMEN 


MAKE $100 WEEKLY IN SPARE TIME. "Wl 
what the publle wants—long distance radio r*c«W 
[ng seta Two sale* weekly^ pays |100 proflt-^No 


big investment, no canvassing _ 

rado made 9666 In one month Representatives 
nted at one* This plan is sweeping the conn 


harpn of Colo- 


wanted at once This plan is sweeping the 
try—write today before your county 1* 
Ossrka 824 Washington Blvd., Chicago 



WAR RELICS AND WAR PHOTOS _ 

. FOR DENS. Collected from Europe s Battle 
field*. Firearms, medal*, helmet* etc. Illustrated 
catalogue and Sample War Photos. 26 c. LJaut. 
Welch, 8117 Regent PI. Brooklyn N Y 


Going to bvfld foot own borne this Spring? 

Or are you going to buy. or build a little 
laterT If ao, Scientific American* latent 
book, tha 

Home Owners Hand-Book 

1* your guide your reliable consultant on 
how to judge materials, coats and building 
method*. 

Written by Austin C Leecarboura. man¬ 
aging editor eTSdentiftc American and 
4tfst$ubRabed on March 16. 1924 thl* bobk 
wik gftaypa all the practical Information 
and atria* on building materia la oxcava 
tin, the frame houea the brick and Mow 
tile tteoea the stone and concrete house 
the roof, Interior trim, painting and plumb¬ 
ing, Wiring, upkeep landscape gardening, 

teSTw M Order now before tht* first 

tenomne AMBUCAH PUS. CO. 
ilCMHMnr, MwY«h,N«Y. 


precWon apparatus when It is placed before 
nt. Then* to cap the climax, we were shown 
a number of curve* of various disease*, 
-refally plotted on qaadrMed paper with 
the tame precision as a wave-length curve 
for a variable condenser or other piece of 
radio equipment Could it be that we were 
getting down to this marvellous simplicity 
in medicine, a hen every disease would be 
measured and recorded, its wave length e* 
tablUhed in centimeters? Already we had 
visions of the future doctor—a studious 
young man with a collection of good looking 
apparatus and a heavy loose leaf note book 
as his main stock in trade manipulating the 
apparatus and referring to hEs wave length 
charts, and finally giving us a detailed diug 
nos)* of e\on our most minute irregular! ties 
such os the most skilled diagnostician of tho 
old school could not do in a thousand yearH 
“How were these remarkable curves ob 
talned? wo asked To which wad tho reply 
“Well you see, for the time being we mnki 
use of u human reagent —tho Abrams tech 
uique you know—but only for tho time be 
Ing We are to have a substitute for Ibr 
human reagent * W r e asked if we might see 
these curves in (In making TVrtmulv 
cume the cheerful reply “Arrangements 
lime been made to run through a typical test 
this evening One of the most skilled Abranm 
diagnosticians *111 elicit the reactions 

Several hours later we were ushered into 
a small room In un office building occupied 
mainly by doctors, and introduce d under «n 
ussumod mime to an elderly practitioner W i 
shall not mention the eitv nor gm any de 
tail* which might disclose the participants 
In this particular tost for nothing Is served 
by giving names when we are primurilv In 
tcrested In tho technique itwlf mid not in 
the individuals, per tie The elaborate equl|>- 
incut wan rapidly usa< mbled for the test A 
young lady was to serve as the reagent To 
give the procedure the earmarks of n scion 
title demonstration a temporary htrun vvns 
placed between the doctor and the enginu r 
manipulating the instruments 

Moon the test got under wnv A pure g 4 1 m 
culture of typhoid was to la measured for 
tho purpose of plotting tho Uphold turvo 
though E R. A has already admlttul llu im 
possibility of identifying pun g< nil culturi h f 
Tim engineer would adjust Un wuvi hngth 
device then determine tile potential of tin 
reactions for thHt wave hngth bifort g»nng 
on to the next wave length setting and «•» 
on In this manner so the theory go* k a 
number of points would be obtained based 
on the poPntial for each wnvebngth sit 
ting thus giving the gradual swing of tin 
curve up to tlip peiik, and down again on th, 
other sldi 

The procedure was not very impressivi 
Several hours of pr<<lou* time were nurd 
up Finally the writi r asked if lie might 
manipulate the apparatus The request was 
immediately grunted Tin n sitting bi hind 
the screen the wrltirs first move was to 
diseonneet one of the wires This, evidently 
made no difft r< m l The doctor pronounced 
a good strong n uctlon, just tin same Tin 
engineer rushed into tho bn nch with hu ix 
planathm It makes no difftreme he in 
formed us whether the wire connections an 
disturbed or not the eh Uronh i nergv jumps 
across wide gaps with the grentisr ohm 
One h first inipuiso would bi to aHk why have 
tho elaborate nppurutus, if this is tho chm_ 
but in point of fact tin ru is an even more 
serious aspect than this 

Tn this particular set up tin potentlnl or 
quantity of the dim asi Is measured not in 
ohms/’ hut in ceuthmtirs An adjustable 
gap is provided iu the wiring, and, starting 
from actual contuct this is widened until 
tho reaction* cease to be felt by the operator 
who i* at work on the reagent. W idtJi of the 
gap which stop* the pfotsugo of tho energy 
is then taken us the measure of the energy’s 
intensity and this gap is In no cose morn 
tlian about two feet—usually much lo*s It 
is vory surprising, after this, to be told tint 
the apparatus may bo disconnected and an 
additional gup of four or five feet introduced 
witbont any effect whatever upon the read 
ings. This, however, is quite consistent with 
the extraordinary facility of the electronic 
practitioners in devlaiug explanation* thut 
are, when analysed, more absurd tlinn the 
irregularities which they seek to explain 
Our next move then, was something less 
apt to be circumvented by the eccentricities 
of the electronic forces. Without the doc¬ 
tor** knowledge, we picked up a teat tube 
containing a brown gelatinous matter quite 
similar tn appearance to the contents of the 
tube resting In the diagnostic altde. Weaskod 
the doctor U the reactions were «tfll present 
The answer was tn the affirmative. And 
why shouldn’t they be? The specimen was 
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GMC Sales Policy 
Is Vital To Every Buyer 

Since value in relation to price determines 
the economy of any truck Purchase 

The General Motors Truck Company always has 
determined the list price of its trucks according 
to a fundamental principle—list price is the actual 
cost of producing the truck plus a fair profit. 

This policy is significant to the truck buyer be¬ 
cause it reveals itself to him in terms of dollars 
and of value 

Just as GMC value has increased by the addition 
of exclusive profit-producing qualities— 

So, too, GMC prices have decreased 65 per cent 
more than an average of other trucks since 1920, 
the year of highest prices 

Consequently this GMC policy has become a 
measuring-stick for true values, which buyers 
recognize as accurate year in and year out 

General Motors Truck Company 
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Those wtwtypa—gs/a m amen of tbeh security to tbs 
controller htadt shown la the dreta at the right. If the motor* 
bib ■ grasp raltiea, through accident or (Hmm, the haadk 


Kept safe by 

the “dead man’s handle” 


This safety device helps to 
make our city subways and 
elevated lines the safest rail¬ 
roads in the world. It is one 
of many contributions to se¬ 
curity developed by General 
Electric engineers. 

Since its formation in 1892, 
General Electric Company 
has been responsible for many 
inventions, each marking a 
forward step in electrical 
progress. 



General Electric en 
sincere arc at the ecr 
vice of every msnu 
facturer who aeeks 
larger production 
with lower coots, and 
•mfety firmt 
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Book Shelf Clearing 

T O dear our shelves we are 
offering a number of books, 
many at attractive discounts and all 
standard works of reference and 
usefulness Write for list of titles 
and prices We shall be glad to give 
additional details and invite inquiry 
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233 Broadway Now York 
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•till in place The* wfc hand e d the extra 
epedmen to the engineer, who VM Bitting 
la plain view of the dlagnos tiring, with the 
remark that we ware hit t r ente d In timing 
the "Jag" In the reactions. Nothing Wax said 
to tl^e doctor, bat he could eet jthe passing 
of the apedmen buck and forth. After ten 
seconds of stroking, the dlegnoetloUn an 
nonneed that the reactions were u ot f." Thie 
vu rather interesting, since the origins] 
typhoid specimen was aU the while in the 
diagnostic elide. We asked the engineer for 
the extra specimen, and acted at though it 
were being placed on the apparatus. About 
eight seconds later, we were told that the 
reactions were bach again Not satisfied with 
this much we handed the extra specimen 
back to the engineer Twelve Seconds later 
ws were told that the reactions were gone 
Upon taking back the specimen the reac¬ 
tions returned in some ten seconds. AU the 
while the original typhoid specimen had been 
Isft In place. 

Here wo have a splendid com of sugges¬ 
tion, controlling the involuntary muscular 
action of the stroking procedure That the 
diagnostician In question was sincere, we 
have not the slightest doubt- That his sub¬ 
conscious mlml directed his hand so that the 
“reactions” were gtme when the specimen 
was apparently removed from the slide, and 
again caused the “reactions" when the spec¬ 
imen was apparently bock In place, there 
scorns no doubt in our mind. 

Here was a clean-cut case of suggestion 
Of course our engineer friend made the 
customary electronic explanations and apol 
ogioH He explained that such a thing wna 
bound to hnppon because the doctor wanted 
to mnfcu no mistakes Perhaps, all the while 
the relations were functioning correctly but 
they might havi bain wrongly reported by 
the doctor boriiuse he wns anxious to make 
no mistaken And ho on true to electronic 
style The fact r« mains that there cannot 
bo mmh real engineering work involved in 
a technique that i« so uncertain and nn 
stabk as to be led astray by our simple 
mauouier 

Thon there Is an electronic workor—a 
non E H. V worker if you please and 
proud of the fact—who volunteered to lead 
us out of the dark jungle of K R A and 
into the open spuccit, where we could get 
at the fundament ata and truth of real elec 
tronfc medicine without further waste of 
time Although it meant a long journey we 
finally Usited this gontlomnn nnd were re¬ 
warded by spending a pleasant day In bis 
clinic and laboratory 

In the morning we started at the begin 
ning of tbi subject Wc wore given demon 
strations in which a little copper globe wns 
mudr to spin about in a magnetic field 
under the Influence of a powerful light The 
rpJntiwi efficiency of a crude spark coil cur 
ruit nnd a Tesla-coil current when applied 
to a g< imtier tube was another feature on 
the bill Peculiarities of sound waves served 
to pass an entertaining half hour By easy 
stages we got to the crux of the matter— 
the all important abdomen rubbing 

Hid yon ever nee the reactions' 1 ” we were 
asked “No Many P H A men ha>e on 
dcn\ored to demonstrate them to us, but so 
far we have never seen or felt them," was 
our sincere answer ‘Well,” said onr guide 
in the great electronic field *1 am going 
to let you feel them so that you will be sure 
of it I am going to elicit such strong re¬ 
actions that the rod will be stuck fast to the 
reagent and will be polled right out of your 
hand" 

\\ hot a beautiful promise Could it be, 
after all, that all our E R. A mentors, so 
far were mere tyros at this work? 

In the reagent's hand was placed a amsU 
glass tube, containing a human embryo just 
21 days old according to the label *TTbia 
little fellow throws off a male reaction des 
pits the fact he's dried up, petrified, if you 
wish, and surrounded by glam walls," was 
the preliminary Announcement to this test, 

’ Thon the doctor proceeded to rub the abdo¬ 
men of the reagent with an amber-colored 
glass rod, first on the left aide and' then on 
the right The rod, suddenly, began to stick 
on the right ride—the male reaction area, 
according to the rimon pure Abrams doc¬ 
trine. The rod would move down over the 
akin, suddenly stopping st a given point, end 
then resume its Smooth glide to the rod pf 
the stroke Then we tried it Somehow Sr 
other, the rod refused to stick for u& We 
tried and tried and triad some more. Each 
time holding the rod In a different manner 
so na to secure the most deli cate balancing of 
1 tiw rod to ensure the detectibs of the »Hg)U- 
«*t change to the "pun" or "ted * b 

Meanwhile, there wore p r e s en t am g. B, JL 
tgenntne) doctor end in electrieoi hum do¬ 
ing development work for pur host, Bering 
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oor flUMltire, both three gentlemen took the 
Ital in due torn and proceeded to get the 
game remit* u our hoat. The rod gtuck for 
them* hut refused to etfck for us. Other 
sped mens were tried—neo tmlvaratui, which 
should five the syphilis reaction food and 
strong, according to our guide’s pronounce¬ 
ment, and n piece of cancerous tisane Again 
the others present bad no trouble in getting 
the reactions, while we scored su ignomini 
ous fnilnret finally bringing censure on our 
beads. Suddenly, the host exclaimed that 
the cancer area was blanching “Look! ftjoe 
that crescent shaped patch? It’a the enunr 
area. That is a beautiful demonstration, the 
best I hare over seen Do you see it?" 
Frankly, wo did not The skin of the re 
ugenf was rather pale all over, and almost 
uniform throughout We did not see any 
i resoent shaped patch although our host and 
the two other men present said they saw it 
and became quite enthusiastic over thu fact 

The reactions were uot so successful 
Hence by common consent wn turned our 
attentions to a study of the diagnostic nppn 
ratuii and the treatment machine Hi re tiktiin 
no found mi attempt to Introduce real cn 
gineering into the so cnllrd elcitronit oqui)e 
mtnt The diagnostic outfit was a buaimss 
like piece of work, while tho trnatraunt mn 
tldne was quite capable of delivering some 
\ery real energy in the form of high frequency 
current produced by an oscillating vacuum 
tube The precision with which the oscillator 
coaid be tuned so ns to cause a maximum 
deflection on the hot wire meter of tho )>ort 
able diugnoetlc outfit for any given disc set 
ting was of interest to our electrical type 
of mind It indiented exceedingly sharp 
tuning. But os to the value of the diagnostic 
and treatment machines from tho standpoint 
of suffering humanity could not pass uti 
opinion Suffice It to state that all the while 
vie had visions of those elusive reactions on 
which the entiro structure here, us elsewhere 
rests. 

At the present writing we have under way 
a series of testa with a recognised body of 
competent electronic workers While the 
members of this bmiy have token the Abrams 
course and arc provided with genuine Abrams 
apparatus, they arc not nud will not cull 
themselves M R A men The tests have for 
their main object the checking up of E R.A 
diagnoses on blood specimens taken at the 
same time from the same patients with n 
view to seeing whether it is possible by means 
of this method to get the same readings for 
precisely the same blood apedinens Surely 
nothing could bo simpler or fairer If we an 
to believe In the accuracy of E tt. A find 
ings thru it is reasonable to assume that 
the same blood siiotimens taken at the name 
time should give tho same ERA readings 
In this manner we meet the objection to 
making comparisons with clinical findings 
which, our renders will recall, are only 40 
|wr cent accurate according toC R A ver 
diet while ERA findings, based on the 
name verdict, aro 75 to 00 per cent correct 
The results of these testa will be published 
at an early date Tho teats will extend mer 
a considerable period and will be of the most 
exhaustive character Every opportunity will 
be given to the E. R. A method to give proof 
of its most elementary basis in cold fact 

Meanwhile, we again extend our lnvlta 
tlon to all members of the electronic frnter 
nity to cooperate with us, to the end that 
we may get at tho truth of this groat cou 
troversy Tlie cooperation we seek is only 
such as the world expects from any serious 
and sincere body of tmm who are anxious to 
pro\e their cuve onoe and for all Ncv«r 
again wilt E. R A and electronic modicim 
have this opportunity of securing a fair aud 
sympathetic hearing So far the cooperation 
has been conspicuous by its absence, and 
for that reason our committee has been 
obliged to proceed quite unaided and, true to 
tell, ft has arrived st certain tentative con 
elutions which are not favorable to the elec¬ 
tronic fraternity Still, these conclusions, bo 
lng purely tentative, are subject to change 
should the proper evidence be presented 

Ths Mooring Mast is the Thing 

(Continued from page 2fU) 

The tearing loose of “Shenandoah' due to 
a sudden dynamic stress suggests that wo 
may go to the sea for another suggestion To 
efts* & sudden strain in the towing cables 
powerful tugs make nse of toning winches 
Three aBow the cable to pay out when the 
pull exceeds a certain limit taking It up 
when the strain eases up. Hie winches at 
the bare of the mooring most should em 
bddtf ChU feature, This flexibility, coupled 
with a distribution of the cable stress over 
a Urge am of tire ship, at suggested above 



A Jones S pee d A«/octr driving n inclined 
belt conveyor in m By-Product* Coke giant 
Motor speed 660 ft P M.—Final speed2i 6 
PPM —Redaction ratio 40 to I 

The Modern Way to 
Reduce Electric Motor Speed 


An electric motor coupled to a Jones 
Speed Reducer is the modem way to step 
down motor speed and transmit power. 


Pulleys, belts, ropes, open gears are eliminated, 
together with the cost of erecting these various 
individual parts. Greater power efficiency is ob¬ 
tained. Depreciation and upkeep expenses are 
reduced to a minimum. Accidents due to exposed 
moving parts are avoided. More factory space is 
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range of application is almost unlinited. 

Our engineers are at your service. Without ob¬ 
ligation they will be glad to tell you what this 
simple, enclosed speed reduction unit wilt do for 
you. Or, if you prefer, we will be glad to send 
you a well illustrated book on speed reduction. 

Ask for our Booklet No. 26. 
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I N addition to spur and 
worm gear speed re* 
due era we manufacture 
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lings pillow blocks frk 
lion chitchea,balUbearing 
loose pulleys, safety col¬ 
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mand Their experience 
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AUnion of StrengthTfiat 
Means Better Grinding 



For more than a generation The Cleveland Stone 
Company haa been the leading producer of natural 
atone* It* trademark I* by far the known mark 
in the field. 

And for thirty five year* the Sterling Grinding 
Wheel Company trademark haa repreaented da 
pcndabla artificial whael making The Joining 
hand* of theae two companies under the direction 
of The Cleveland Stone Company haa already 
stamped an Indelible Impress upon the grinding 
industry 

Whmt A> Yom Knot* A W«t Grinding f 


And In order to clarify and keep clear the mark 
of Identification of the achievements of Star Hag 
Wheels w* have consolidated the*# two groat 
trademarks, making one emblem that represent 
Ing as It does the remarkable achievements of 
Sterling Grinding Engineer* a fid Starling Wheels, 
la truly a Symbol of Better Grinding, 

And aurely lo view of the recant remarkable 
achievements of Sterling Orindlng Engineers with 
Sterling Wheels We can ooafldeotly aay this la a 
union of strength that haa and wilt mean Batts* 
Orindlng 

Tkk a a tltk mf a Jut famed and dkkh 


fka mmmt t» /ar* eueaffona aJUof grinding A c*ap w«0 it aari fm A ad *#JU mk 

Tbs dsTsIsnct Stone Company, Cleveland, New York and Boston 

The SteeM— C r k adWa Wheel Company DlrMaa faclaryr Tlffh, OUa OffUm, ClereW, Okie 

STERLING ABRASIVES 


and iterlinb qrindinq machines 


Itdti* vtvtu*. 
i laboring drip 
l of 


would afford rassonsM* oonftdsnqe mt 
mdosh” ooold rids set say Ms that 
w .__ strike hat during bar Ardtic 
Wo pMnnt a picture of tbs 
whi<A will b« sent north ahead 
jgndonb,” whenever aha mahos bar trip* A 
mooring msst carried on a v«*ol would be 
liable to awing conskkrfibly, oven H the ship 
wart in th filtered era tan; for the sffpSt of 
S tea reach** a long distance up shv harbor 
or inlet Consequently, it will bo roexpadi 
cot to moor “Shenandosh" closely Against 
the mooring mast, except for such brief pe¬ 
riods of time as It may os nee ess ar y to do sq, 
Thd movement at the top of a mast IT® to 
200 feet above the water is considerable, 
•van in n gentle roll. 

The bridge of a destroyer rolling ninety 
dqpWas or more sweeps through the air, at 
tbs top of the roll, at a speed of over twenty- 
Are miles an hour Her bridge, however, i* 
Only about 25 feet above the sea. Tha top 
of the mooring mast will be, aay, 175 feet 
above the water The ship's period of roll 
Would be slower, but the greater are swept 
through would go far to compensate for this 
If 'Shenandoah” were riding transversely to 
the axis of the ship she would be alternately 
pulled forward and thrust back at a speed 
which, due to her weight of some 00 tons, 
would set up heavy inertia stresses which 
she was no\er designed to meet If she were 
riding porallel to the rolling ship, she wonld 
be so heavily strained, transversely, that her 
girders might be buckled and the ship 
wrecked 

The oUlcera In charge of the expedition 
favor the plan of letting the "Shenandoah ” 
after she has been refneled ride on several 
hundred feet of cable The sag of the cnble 
would net with a cushioning effect in heavy 
guats of wind, and any rolling movement of 
the masthead wonld bo damped out More- 
over, the • Shenandoah,” riding high, would 
be in loss clangor of contact with the water 
or with the ship itself 

The Airplane and Archaeology 

A T tho lost meeting of The Archraologieal 
**• Institute of America, held at Yale Uni 
verelty Prof R, A MucLean of Rochester 
University reud a papor of the above titlo 
He said 

'Among the many services which the air 
plane la rendering at the preeeut time not 
the least is the aid which It is giving In 
archandogical discovery In countries such 
as Mesopotamia where there are few maps 
to guide tho arcbvologist, and in portions 
of Arabia which are difficult of access by 
ordinnry means of travel, the airplane has 
already proved to be a valuable subsidiary 
help in making preliminary surveys, and in 
locating historical ruins and the possible 
sites of ancient cities * 

Dy way of Illustrating these points, Prof 
MucLenn gtne two examplos, drawn from 
hid own experience 

This last summer,” he said "I went by air 
plane from Amman In Transjordanio to visit 
some Roman ruins at * Kaar Aaraq" In the 
Syrian desert Owing to the volcanic nature 
of the western portion of the Syrian desert 
this place had probably never been visited 
before bv any archmologlet in modern times. 
The ruins consist of on old Roman fortress 
of the days of Trajan Another noteworthy 
feature was the presence on the oasis of 
about twenty pools of clear cold water sur¬ 
rounded by a Roman wall It was interest 
ing to observe that while this wall only por 
dons of which remain, could hardly be dls 
tlnguinhed by an observer on the ground, its 
alignment and complete circuit of the pools 
could be seen dearly from the air” 

Prof MocLean’s second illustration of 
ths archrologiral utility of the airplane is 
drawn from hia Mesopotamian experience*. 
Among the many lost cities of ardent times 
may be mentioned two which Xenophon 
speaks of in the Anabart* Until quite re¬ 
cently ths difficulty tn determining tho site 
of these two cities w*s due to the fact that 
the conrse of the Tigris In ancient times was 
not known to us. But by recent observations 
and photographs taken from the air It U now 
pretty well established that that portion of 
the Tigris which lies to ths east of Xeno¬ 
phon’s Median Wall had ita bed about fifteen 
miles to the west of the pressnt bed of the 
river This can be determined with a de¬ 
gree of precision quite outride tbs underiK 
standing of one who has not seek for him 
self the way tn which topographical fettures 
stand out when viewed from above The de¬ 
pression seen from the sir and the line of 
mounds along the depression were the rinse 
which led to what is thought to be tbs dw- 
sovery of ths sites of both Opis end fllttae*’ 
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Formaldehyde from the Elements*— 
Formaldehyde Is om of the subatnnces that 
aQ be manufactured from the elements, that 
is by die tint!t union of carbon acid gas 
and hydrogen It has been found that this 
union is poetfbS* when o email amount of 
4 team i* Rlw> nixed with theee gaow, The 
mixture ic then passed over a contact sub 
xtance which la maintained at a temperature 
»f approximately 240 to 200 degrees G. The 
[troducta of the reaction are then condensed 
to give in aqueous sointiou of formaldehyde 
The process Is curried out In such manner 
ihat approximately two liters of the gaseous 
mixture aye paused per hour through a oon 
tuct spans of-.about 750 cable centimeters 
a parity As a contact substance porous 
inutcelife such as unbiased porcelain pum 
ice stone, asbestos, coke, charcoal and artl- 
bcinlly made carbon have been used to good 
mi vantage* The process has been patented 
In United States Patent No 1,400,244 

New Drying Proceaa.—A new drying 
process, which Is known as the Kraus proc* 
ihs, baa been developed In Germany This 
[‘onslsts in spraying the liquid into a drying 
ihumber by means of a horizontal rotating 
iliHc This makes it possible to handle many 
substances which could not bo processed in 
this way because they would clog the spray 
noxale. The speed of the disc can be made 
mi groat that substances, which cannot bo 
tried in any other manner, are successfully 
dried in this apparatus. The dryer has been 
used with success in the manufacture of 
imwdered milk and is claimed to give an ex 
client product. It has also been employed 
m drying all kinds of colloidal solutions, ex 
tracts of drugs, active principle* of glands, 
dye wood extracts, food solutions of all sorts, 
slue gelatine, etc. For further details the 
rtader la referred to the Zcittchrift fuer 
nnaevHmdt* Cherniy volume 35, pages 538-5 

Cleaning Alabaster Articles,—There 
ure various ways of cleaning alabaster ar¬ 
ticles, as, for instance, plunging them into 
liras water, washing them with white soap 
uud rinsing carefully, rubbing with a pad 
moistened with pure benalne, etc. All these 
methods are good but attention may be called 
to the following one, which is recommended, 
especially when the articles are very dirty 
impregnate the article with a solution of 
nxallc add and warm water and then rinse 
mil For further details see The Oil sad 
dolor Trade* Jonmnl, 1023, 1445 and Uoni- 
tcur de la Pointure. 

Glasler*s Putty* —The following for¬ 
mula for making a glacier's putty Is de¬ 
scribed in the Hevue dee Prodttiis Chimiqve* 
It Is said to give Very good results, as it 
adheres well and hardens perfectly The 
putty is made by mixing together 30 parts 
by weight of china clay, four parts by weight 
of very fine iron filings, four parts by weight 
of talc powder and one pan by weight of 
water Whan this mixture is required for 
use, It is moistened with a 10 per cent solu 
don of acetic add. 

. Adhesive for Mother of Pear!.— Mother 
of pearl# horn and wood can be glued to¬ 
other by means of the following adhesive 
preparation. Glue solution at a suitable 
concentration Is mixed with a corresponding 
quantity of strong warm vinegar, adding a 
certain amount of ordinary alcohol with a 
little slain. The cement, which is obtained 
in this manner, possesses a very great co¬ 
hesive power, and wiD keep perfectly fresh 
iu well -s top p er ed glass bottles. The follow 
tag procedure may also be observed. For 
natural woods, make a ferment of glue and 
“awdwbt mother of pearl and horn, use 
a cement baaed on powdered sine white and 
floe* tfcmlshk—Moftifcor de la Petnturk 

i 9 * I**!** ot Tree#,—It boa 

»lnMMy been suggested many times that the 
faUteg leaves ri»aM be utilised. They are 
fo b* tossd for the manufacture of paper, 
but mat enartmm* mid suggestions bays 







Built to Order 
in the 

Dodge Shops 


This Lead drive for belt conveyor i« but one of dm 
many and varied classes of specially designed equip- 
ment built to order in tbe Dodge shops 

Complete piercing mills,rolling mill equipment,plate 
glass polishing tablet, crushers, rope drives and other 
heavy machinery for all industries can be handled 
economically and with assurance of complete oper¬ 
ating satisfaction. 

Dodge facilities include a specialized engineering 
department—a large and well equipped wood and 
metal pattern shop—a foundry devoted exclusively 


to the production of large castings and a machine 
shop equipped for machining as well as a large 
erecting and testing floor 

II you sis bow contracting (or your foundry sod machine work or 
ii you sis budding heavy special equipment in your own shops, 
consider Dodge— it may mean substantial savings for you 
Send us your specifi c ations or let us give you further information. 

To the Extensive Responsible for ^Production 

When your production machinery fails remember the Dodge Ucili 
ties for emergency service on special equipment of all kinds. Our 
extensive, framed organisation can be depended upon to deliver 
your job on time ready to erect and to be placed in operation 
with minimum daisy 


DODGE MANUFACTURING CORPORATION 


B VI RY THING FOR THH MECHANICAL TRANSMISSION 



JBranctmt New York 
Atlanta 


Philadelphia 

Minneapolis 


Pittsburgh 
Sl Louis 


B oston Cincinnati 
Houston Seattle 


Newark Chicago 
Sen Francisco 



Ifotim Emrgcflcy Demand* 
of Iadwtry 

Gearing an Organisation to Build Special 
Machinery Reqabenmii in Raoord Time 

Every exe c utiv e knows that loss by fire, 
flood, wind or accident can never be cov¬ 
ered in foil by Insurance carried The cost 
of material may be reco v erable in this 
manner, to be sunt but what about tbe lose 
from orders unfilled end shipme nts delayed? 

In tbe past few months, the Dodge Man¬ 
ufacturing Corporation hat hqd occasion to 
diminish tbe possible loss to manufac¬ 
turers who have suffered shutdown • in tbe 
face of large numbers of unfilled orders 
Dodge service ta rebuilding special 
machinery and In pushing shipments of 
transmtiting untie from centrally 
•took* baa made it pocslbls for a 


number of plants to resume operations in 
tbe shortest possibls space of time 
Toward tbs close of the year, a nationally 
known manufacturer suffered a devastating 
firs In on* of hi* most important plants 
While the ruins still smouldered, Dodge 
moulders were pouring the metal for units 
Which Would enable immediate rebuilding 
with s minimum loss of time 
A short time before, a great paper mill 
met with a bria kdown Tbe following day, 
a Dodge branch manager had received and 
transmitted to the Dodge factories an order 
for 90,030 pounds of tpeeial forged shaft¬ 
ing, beatings, sheaves, bass-plates and 
pulley*. Sixteen days later delivery had 
been mode at tbe plant, located several 
hundred miles away, and a few days later 
the paper machines were functioning ac- 
aoydfflg to schedule* 


Again, a few weeka ago, an automobile 
manufacturer experienced an over-time 
smash-up The trouble came late on a 
Saturday, and the production schedule 
necessitated complete repair by Monday 
morning Cara were pressed into service to 
round up Dodge machinists and moulders 
Trucks were used to transport tbe material 
The production schedule was resumed on 
Monday morning 

Dodge has set as Its goal the perfect 
functioning fn incidents of this kind In 
the majority of cases Dodge bos attained 
this goal Five hundred local dealers am 
prepared to ftimish Dodgt Power Trans¬ 
mitting Machinery on the Immediate deliv¬ 
ery basis Back of them is an organisation 
which la geared to build special machin¬ 
ery requirements in tbs shortest time 
possible. 
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One Sal metudi a aery ad* 
JmMtmmnt —«o simple a ny o ne 
can operate it Simply turn - 
inf th• Sal brings in sta¬ 
tion after station instantly 



T ft ( $ i 



BRISTOL 

SINGLE CONTROL 

RADIO RECEIVER 


Simple to Operate 

The set for those who want results with little effort 
Anyone In the family can quickly learn to operate it be¬ 
cause technicalities and guesswork are eliminated—One 
Control Dial does it all 

Does Not Interfere with Your Neighbor 

Other close by reception is not disturbed when you tune 
in with this non-reradiating Receiving Set It gives you 
a comfortable sensation of freedom to be able to change 
from one station to another knowing that you will not 
interfere with your neighbor’s receiving 


Choice of Aerial or Loop 

Where conditions make It difficult to install an outside 
aerial, as in congested sections of cities, good results can 
usually be had by using Loop or short Inside antenna 
In fact, the directional feature of the Loop often brings 
In stations not possible with a stationary aerial 

Mounted in solid mahogany case with walnut finish, the 
Bristol Single Control Radio Receiver is handsome in 
appearance The price is $190 00 Bulletin 3013-N de¬ 
scribing this set will be mailed on request 


BRISTOL 

YftAbK MASK 

AUDIOPHONE 

RIO U • MT OFFICE 

LOUD SPEAKER 

This la known everywhere as the Loud 
Speaker with the quality tone Not only U 
the tone natural and without mechanical 
distortion, but Is sufficiently big In volume 
to be easily heard In a large room or all 
through the house Comes to you ready to 
use—no auxiliary batteries are required 

MADE IN THREE MODELS: 



Audlophone Senior 
Audiophone Junior 
Baby Audlophone 


Price $32 50 
Price $22 50 
Price $12 50 


MADE BY 


THE BRISTOL COMPANY 

WATERBURY, CONNECTICUT U.S.A. 


Radio Notes 

A Drop In Vaennm Tube Price* Jim 

recently taken place, much to the delight of 
radio devotee*. Back in the early days of 
broaduutiug, when a tingle*tube receiver 
was the height of ambition for most of os, 
the prleo of vacuum tubes did not moke so 
much difference But now that we have 
four ami live tube sets, every little drop in 
vacuum tube price* makes n great difference 
In operating rosts 

Single Tube Loud-Speaker Sets shopld 
be taken with a grain of salt Of late there 
hoe been nn epidemic of single-tube receiver* 
for whieh the claim is made that they will 
operate a loud speaker In the cose of the 
reflex single tube sets, there is a possibility 
of operating a loud speaker under favorable 
conditions especially if the sets are carefully 
; made with nothing but the beet parts Super 
regenerative single tube sits may also be 
made to operate a loud-speaker but hire the 
feat is accomplished at the expense of clarity 
and quality of tone After all is said ami 
done the easiest and most satisfactory wuy 
of obtaining loud-spesker results is to build 
or buy a three-tube set 

The Interference Problem recently re¬ 
ferred to in these columns Is on a fair wuy 
to solution in the near future The inter 
faring spark transmitters of ship stations 
operating within the broadcasting wave 
length band aro being transferred to a higher 
wRvt It ugth well outside the broadcasting 
band Meanwhile, ntht r phones of broad 
epsting interference are being dealt with by 
experts particularly radiating receivers 
Manufacturer* nre being asked not to pro 
ducc radiating recilvora Publications are 
being asked not to publish diagrams and in 
strut ttnns on the construction of radiating 
reoolvtrs The public in being taught the 
necessity of making all receivers non rudiat 
ing, to the end that the shrieks and whistles 
and growls of the air may be disposed of in 
the very near future 

Spark Interference has been all but 
totally eliminated during the past month or 
two thunks to the active work of the Radio 
Club of America and the cooperation of 
Government officials and radio communica 
tion companies. A recent confer* nre in 
Now York City resulted in the abolishing of 
the 4fi0-mctir wave sometimes used in ship 
to shore radio work This wave foil in the 
middle of the present broadcasting bond 
and mused soma pretty mean Interfere nc« 
for radio prngruttis Of course this change 
helps matters a great deal ondltlona had 
lieoomo almost intolerable in the vicinity of 
New \ork CUv due to spark lnt* rforenec. 
flowevtr it must be remembered that the 
ruling made by the conference doe* not 
upply to hundreds of foreign ships which 
will operate the same ns before Further 
more ninny of our ships nml shore stations 
are equipped with the old-stylo spark sets 
which will continue to interfere with broad 
tasting reception at short distauce until such 
apparatus has hem replaced by the sharply 
tuned continuous wave transmitters. 

Phonograph Attachment* for convert¬ 
ing the usual phonograph into a loud 
speaker detune more attention than they 
have been receiving When It is remembered 
that the better type of phonograph hus a 
sound chamber over three feet long and 
that its acconstlcal properties have been 
carefully worked out in the brat place, it 
becomes obi 1011 s why a simple phonograph 
attachment can be made to deliver ample 
volume and sweet reproduction Further¬ 
more the phonograph being part of the 
furnishings of the usual living room, can be 
made to serve in tho additional capacity of 
loud speaker without detracting from the 
generul appearance of the room Th* re 
colvlug *et, especially If It be of the crude, 
home made tv pc, can be placed In some re¬ 
mote corner of the house and connected up 
with the phonograph attachment by moan* 
of a twin-conductor cord The writer of thjs 
column ho* hi* receiving set In n small study 
while the phonograph arrangement is located 
in the living room some distance away A 
small parnllcl cord runs from the receiving 
set to the phonograph by way of the backs 
of fnrnitnre und under tho rugs, quite out 
of sight 

A Voice that Spoke to Fifty Millions^— 
Tim most spectacular demonstration of radio 
broadcasting and wire telephony, took place 
on the evening of February 8th last The 
ether and M41 miles of telephone wires 
were joined together for the purpose of giving 
the greatest demonstration yet carried out 
by the joint use of telephony and breadcaft- 
; log. tt la estimated that 00,000,060 radio 


A New Transformer 
—Built for Musk 

The correct design of 
the Kellogg transformer 
is a result of exhaustive 
study of sound waves 
and of the audio-fre¬ 
quency currents repre 
canting them, and has 
eliminated to the last 
degree the distortion of 
overtones which gives 
the tone-quality to the 
wave being amplified 
Our 25 yeers of expert 
encs, building transform 
ers has developed a one 
piece silicon steel, Ismln 
ated core, note the ab¬ 
sence of punched holes, 
which so frequently cause 
loss of power Not less 
carefully made is the 
braes shield, which makes 
close mounting possible 

without Interference 
Note also bow the 
ends of the windings are 
brought out and sol¬ 
dered In plain sight to 
the terminal posts, there 
are no concealed sol 
dered joints 
Terminals plainly marked for connecting 
If your dealer or jobber does not handle 
Kellogg equipment, write us mentioning 
his name 

No SOI Ratio 4H to I , 94JS 

No. 508 Ratio 3 (o 1 itt 

Use — Is The Test 


KKUOGC SWITCHBOARD 
ft SUPPLY COMPANY 
1068 W ADAMS STREET 

CHICAGO, ILL 
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Worthy of Their 
Reputation 

Sheer ment, proven through the acid 
test of service, has won for Burgess 
Radio Batteries a world-wide repu¬ 
tation for quality, expert construc¬ 
tion and superlative performance. 

ASK ANY RADIO ENGINEER 

BURGESS BATTERY COMPANY 

CmmI Sale* O0U* 

Harris Trust Building - - - CHICAGO 

Laboratories and 
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lUtentr* IttiM OimmI John J Oattynuk 
into the microphone In the Oonyr o — Hotel* 
Chicago General Cartj called the roll of 
M vea broadcasting atatwn* and twenty dan 
rral telephone offices located at different 
i idt« aeroM the United States. Telephone 
w [rea connected to the microphone led to 
radio broadcasting stations WBAF, New 
York, tYJAlL Provictonee, WCAP, Wash 
mgten i WUAQ, Chicago * KLX, Oakland 
KTO, San Francisco, and PWX. Havana, 
( nba, all operating on different wave lengths 
This required more than 0000 miles of tele 
phone lines* and 22,000 miles of emergency 
telephone lines were held In readiness to be 
Notched Into the big circuit between 10 80 
and 11 15 o clock in the case of a break in 
the wires* Fifty repeating stations were 
used In tbs network of wires. The test re 
qulrod the services of 242 telephone em 
ployes between the broadcasting stations 
One hundred miles of cable was used under 
the Straits of Florida between Koy West 
uud Havana 

Trick Antetmm are very much in evi- 
doncs these days* when the crowded dty 
apart moot house must accommodate a down 
uutennm or aerials on its roof A number 
nf ingenious inventors have seen fit to bring 
out trick antennn which can be readily 
installed indoors or just outside the window 
taking up little space as compared with the 
umiol single*wire antenna One of the best 
known of these trick antonnsc is a coil of 
spring wire provided with two lpiulntors 
which can be stretched across the usual 
room. Because of the coll arrangement this 
antenna is supposed to include a consider 
able length of wire in a short span An 
improvement so it Is claimed, on this type 
is a double ooU arrangement with one coil 
inside another One of the recent ideas In 
the line of trick antennae is a small wooden 
framework with several coils stretched across, 
which is placed on the outside of the usual 
window While all of these trick antenna? 
—for that matter anything in the way of 
on ungrounded wire—will give results with 
the super-sensitive rocelring sets now avail 
abk the fact remains that nothing can take 
the place of the standard single wire out 
side antenna. The short, indoor or outdoor 
trick antenna serves to sharpen the tuning 
considerably, but It also reduces the volume 
of signals. 

What’a in « Name I— Nothing i« more 
confusing to the layman in radio than the 
multiplicity of circuits which confront him 
\S ith a market already saturated with dr 
uilta. there is a weekly crop of new ones 
to add further confusion to the art and to 
foment greater dissatisfaction against exist 
ing circuits, justifiably or otherwise Yet 
the truth of the matter is that even at this 
late date there are very few drcuits which 
aro truly basic. Take the old regenerative 
circuit for example week after wwk some 
ingenious experimenter or some enterprising 
radio merchandiser works out it new variii 
tion of that old idea and gives it some high 
sounding name From that time on we hear 
of the wonderful XYZ circuit which is 
smashing 1)X records. And all the while 
It is essentially the old single-circuit regen 
crative circuit which has been with us for 
tht past three or more years It ts about 
time that the public should come to consider 
the essentials of radio, and to appraise all 
tho so-called new drcuits according to these 
essentials. Then, and only then, would the 
public realise that many of the new fangled 
h* ts which oause such constant upheaval, are 
little more than our old friends, the regener¬ 
ative circuit, the tuned radio-frequency am 
plifier, the super regenerative circuit, the 
ultra audion circuit, the neutrodyna, and the 
Huper-heterodyne In disguise. 

The Radio Music Fund is a bold inno- 
v Htiou In our radio broadcasting world. 
\fter having enjoyed free entertainment for 
die pest few years, we are now confronted 
Mth the trie* to contribute something toward 
u broadcasting fund, to the end that we may 
l»»ve the very finest talent available The 
Kndio Muric Fund Committee is headed by 
Harem* H. ttackay, Felix M Warburg, 
Frederic A. JpUUnrd, and A T> Wilt, Jr, 
nnd has for its primary object the raising 
°f a fund for the purpose of broadcasting 
concerts by the world's greatest artists. The 
members of the committee believe that radio 
often a wide and hitherto undeveloped field 
for stimulating and increasing public inter- 

la good music, and (be committee hopes 
that through ttwRfldla Marie Fund it will 
he Possible te afford thousands of people the 
opportunity of bearing As world's best mu- 
■leal talent Tta ootofidttee bag setated sta¬ 
tion WXAF to broadcast the proposed oon- 
<**U> Arthur Jtefcou, concert manager, will 
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Bvarwdy Battery No. 760 

vnlu. Sia Pabncatock 8 wtng Clip 
TcrmbuW. living viable voltage fro* 
id to 11 M vau. in i H-volt «*m. 
Length 6H In. width. 4*4 in belcht, 
>*lo. WdgkuilU. 



Why Big Cells Count 

in Radio “B” Batteries 


T HIS handsome metal case Eveready 
“B” Battery No 766 costs only two- 
thirds more than the smallest Eveready 
“B” Battery, but it contains seven times 
the electricity! This makes the No 766 
over four times as economical as its baby 
brother That is why most people buy it 

Its fifteen large cells give n .]4 volts of 
strong, steady energy day after day 
Cells that pour out power the moment 
you turn on your tubes Cells that rest 
well when idle, renewing their vigor for 
your next demands 

No cells have a blue-blooded ancestry 
than these They are the product of 
thirty years of dry battery research and 
development of the world’s foremost 
electro-chemical la bora tones We think 


that No 766 is the handsomest battery 
ever made But that is a matter of 
opinion It is a matter of engineenng 
record, however, that tbs great standard 
“B” Battery has proved itself as perfect 
in performance as we are convinced it is 
superfine in appearance 

The 45-volt Eveready No 767 ccav 
tains the same large powerful cells as the 
No 766 For maximum “B” Battery 
economy, therefore, buy the 22# volt 
Eveready No 766 or the 45-volt Eveready 
No 767, as you prefer Here is the 4 B” 
Battery at its best 

NATIONAL CARBON COMPANY Inc 

Headquarters for Radw Battery Information 
New York San Franc taco 

Canadian Notional Carton Co Limited 
factory and Ogn *» T Lhitariu 


Bvmadv 
A Battery 



ftf fOtt have any radio battery problem write to O C Pumm, Managrr Radio Divinon, 
rattaral Carbon Company. Inc ufoiH Orton Street, Lon* Umd f ity N Y Inftrm- 
aOva and n vtey-nvinf booklet! uo A, B and C flatteriea aent im on regime. 
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Radio Batteries 

- they last longer 
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FOR EVERY TYPE OP RECEIVING SET 
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HowYou Can Know 
Latest Facts 
about RADIO 

The very best way to know all Radio facts is to own a 
La fax Perpetual Radio Handbook When you buy it, you 
become a registered owner That means complete facts 
as they are discovered are mailed to you every month— 
punted punched, ready to insert instantly in your Lefax 
Handbook l efax doesn t cannot grow old It keeps on 
giving you information but you pay only once Thera U 
no charge for the first twelve monthly mailings. 

Here is a different better book on Radio, It was written 
by Dr J H. Dellinger and L, E. WHitlemore, Chiefs of the 
Radio Laboratory, U S Bureau of Standards Washington, 
D C Ordinary books on radio grow old and out 0/ date 
almost as soon as printed Changes occur rapidly l^fax 
gives them all as they happen You get all the new Wefes, 
in loose leaf form, pockat atee. beautifully, accurately illus¬ 
trated And you get a complete list of broadcasting sta¬ 
tion* with full information about each one 

The binding is flexible imitation Morocco laather-^bm*, 
long wearing and very attractive. Pages are most readable 
and are indexed with linen tabs, plainly marked, There 
isn t anything else like Lefac, by any name or in any form 
Look into It Aek your Radio dealer, book store or sta¬ 
tioner for 

1 pr w PERPETUAL 

LeJTAA radio handbook 

e-Ui-i—i L, 

LEFAX, Incorporated W. k ftk Ste* PUaMpti* 


handle the engagement of ortteto for Arte 55! 
concerts. The committee bee d e signat ed Ae 
Central Union Trust Company, 60 Broach A 
way. New York Oity, as depository of the m 
fond All contributions should be made pay¬ 
able to the Radio Mask Fund, and should 
be accompanied by the name and addrees of 
the contributor 80 far, according to re¬ 
ports, the response to the appeals of the g 
committee has been most promising Just mm 
whet effect this Innovation will have on 1 
broadcasting activities, do one can prediet j 

at present It will no doubt hasten that £ 

evil day when broadcast entertainers vrill 
insist on payment for their services. And 
when that day arrives, it will become neces¬ 
sary for till broadcasters to revise their plan 
of operation g| 

"Monitoring* in Brotdeaatinf.—One of 1 
the very necessary tasks connected with J 
broadcasting is that of “monitoring” In ’ 
every first-clues broadcasting station there 
will be found some young man Intently 
watching the fluctuating needle of a meter, 
and constantly manipulating a control knob. / 
This “monitoring” has to do with overoom 
Ing the wide variation in volume which must 
be bundled in the case of certain musical 
Instruments For speech, the variation In 
average power is of the order of 1000 to 1 
In music, and especially that such as given • 
by a symphony orchestra, the energy verier j^jj 
tion between the softest and the loudest pas- 
sages may be as great as 100,000 to 1 In 
the present state of the eloctrieal art tt Is 
not practicable to handle such an enormous 
range of volume in broadcasting This 11m 
itation arises not so much from the capacity 
of the broadcasting apparatus as from the 
existence of extraneous noise The softest 
musical passage* when broadcast roust be 
made sufficiently loud to over ride static and 
other electrical interference in the ether as 
well us receiving set noise and any incidental 
notec. When the softest passages are made 
loud enough to overcome such extruucous 
interference, it would be extremely expen 
give to provide the equipment for making 
the loudest passages 100 000 times as loud 
Consequently good broadcasting requires a 
skilled listener and monitoring device at the 
point where the program is picked up The 
function of this listener Is to adjust the 
amplifier in the broadcasting system so that 
its output will take into account the changes 
in the loudness of the program Thone 
■** changes in loudness must not be unduly re 
i duced but they must he made such as will 
carry best to the radio audience without 
overloading any element in the broadcasting 
system r* 

What lg the Super Heterodyne? — 
Called the Rolls Royee of radio the super 
heterodyne of late has been coming into it* 

r ovn It still inspire* a certain amount o 1 
awe among the radio laity, although, truth 
to tell its complex nature has been greatly 
exaggerated First of all the super hetoro 
dyne consists mainly of two members 
namely a frequency changer and a long wave 
receiving sot It 1* based on the idea that 
a radio frequency amplifier will operate easily 
ou long wave lengths but not so on short 
wave lengths. It was Major E. H Arm L 
strong the well known radio inventor who 
first decided to receive the short tfaves and 
1 then change them to long waves in order to 
1 obtain the high efficiency of long wave rudlo 

* frequency amplification Now the wave 

“ changer ran be arranged ns a distinct and 
* separate unit from the usual receiving set, 

a This de\icc consists of a detector tube which 

s reeiives two frequencies—the frequency of 
the incoming signal picked np by the an 
teuna, and a frequency furnished By a 
n \acmim tube oscillator called the "betoro- 

• dyne,* which feeds the detector by means of 

1. a suitable coupling. The output of the fre- 

e quoncy changer has a frequency equal to 

x the difference between the signal frequency 

^ and the frequency of the heterodyne oedlla 

i_ tor This difference can he varied by ad 

.. Justing the heterodyne frequency The 

difference to the two frequencies is Impressed 
upon the intermediate radio-frequency am 
I, pUfler The super-heterodyne can be con 
[ # trolled by two adjustments, one tor the 

~ wave length and the other to control the 

freqnoncy of the ooelUatrt tube. One hr 
" called the wave length control, and the other 
the frequency changer To operate t super¬ 
heterodyne receiver the signal to tuned ip as 
with the usual set The incoming signal to 
then mixed with a signal or wave from the 
oedllntor tube The resnlt to a signal of 
much lower frequency or, pot it another Way, 
much higher wave length. This lowffrw 
qoeacy signal to then parted to oh Inter* 

, mediate high wave-length radio fteqma cy 
It stnpttfler, and then to to As detoct n* 
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fHOST-RAMO 

Jocks Are the World** 
Standard off Quality 

There to no fleeter, •mailer, finer jack 
ud, thnn tfa. bnoai FroM-RMla 
Jack Made in nil lypaa. Including 
Neutrodyne, end priced from 60c to 
90c Your dealer can supply you. 

HERBERT H. FROST, he. 
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It's All in the Bearings 

Mwvf bearings wear more at tbe 
pUoa whan the belt poll* against tha 
bearing than it any other point. Ball 
bearings, which an used in ah Valley 
Motors, distribute tbs wear so evenly 
over the entire friction surface that the 
Itftof the motor is greatly prolonged 

Ball bearings keep the air gap mors 
nearly uniform than any other type 
bearing, thus preventing any mate¬ 
rial change in the operating charac¬ 
teristics of the motor. If ball bearings 
bad no other points in their favor 
than those, their use in Valley Motors 
would be warranted. 

Valley polyphase motors are made 
In slate from 34 to 40 h. p Valley 
•Angle phase motors an made in slew 
from Jg to 5 h. p. 

Writs for Bulletin No 1*23 It de¬ 
scribee all details of Valley design 
and con str uction 

VALLEY ELECTRIC COMPANY 
$157 S. Klngtbigbway, St Louis, Mo. 
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Writ, for fre. booklet 

"HOW TO SOLDER RAMO SETS” 

For nAo fraeoaoey mote m* 
Solder-Bottle Flu and 
Professional Inal Rosin-Core Solder 
m tbsrsla dwnribsd 

THE VALLEY FORGE CHEMICAL CO 
VaEar Fares, ft* 


RADIO 

HANDBOOK 
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Service of the Chemist 

(Ooftftatted from pope $85) 
vested each tm will furnish 35 kilogram* 
of grwn leaves* Green foliage gives an 
average of 38 per cent of dry subetanci 
Then out of this leaf hoy which is tlmt dnod 
by the air end then artificially, a product m 
obtained which ie similar to brun and run 
be used for food for animals. With u crop 
of leave* of 25 kilogram* from otic tree about 
b*\ en kilogrume of brnn aro obtained —In 
dsstrial and Engineering Cktmmtry, Jnnu 

ary, 3024 

Use of liquefied Sulfuric Add in In 
duatry.—A« Is well known, the purifim 
tion of Roumanian petroleum has offiml 
great difficult!™, on it was not pomib't to 
obtain from it, as from Pennsylvania or tho 
Caucasian crude oil, a satisfactory lighting 
oil through treatment with sulfuric acid 
About twenty yoara ago the first successful 
attempt was mude to purify Roumunlan oil 
through treatment with liquid sulfuric acid 
A special apparatus was designed which wuh 
found to he suitable for uso in rcflui_rh n of 
different sorts Recent in\Mitigations show 
that liquid sulfuric acid can be used with 
advantage elsewhere in the industry In the 
middle German lignite tar industry, hurd and 
soft purafbnes have been separated from the 
lignite oils by the aid of sulfuric acid pro 
during cold, stuble oils Greases can ho 
separated lu this mauncr from the materials 
which harden them tunl maki them viscous 
Petroleum products rich In sulfur arc de 
sulfurUed In this manner, as ulso is anthra 
cenc refined 

Um of Glue In Coating Paper—The 

Bureau of Standards is carrying out some 
experiments dealing with thi use of glue hi 
coating paper Nine runs have boon made 
on the experimental coating maehiue using 
two makes of bone glut for either of th« runs 
and a French casein glue for om A good 
grade of English eouting clay (Lee Moor) 
was used for all runs and the results indi 
cate that the water resistance of glut hound 
coating containing ehrome ahtm compares 
favorably with that of cuw m-cuatet1 paiier* 
containing no formaldehyde It 1 k btlieved 
that the degree of water proofing will prove 
suffieient for most of lln pnpera lined in half 
tone printing Difficulties hu\e been txpen 
enced in obtaining n uniform coating In 
cause of the variation in tin fluidity of the 
coating mixture and mecliauienl defect* in 
the machine so that additional work will bt 
necessary before paper suitable for printing 
lests can be produced Set Chemical and 
Metallurgical Engineering, October 22 1923 

Fuel Oil from Crank Case* —The re¬ 
covery of watte lubricating oil from the 
traulc case of automobiles for use as n fuel 
oil ha* been the subject of recent cxperi 
ment* by u number of commercial goriiM 
owners in Boston Steps for the regular 
collection and economical salvaging of trank 
| case oil for fuel purposes are being eonsid 
I ered Objection that the waste oil was dnn 
! gerous because of Its dilution with gasoline 
has been answered by the statement that 
practically all of the gustdine has been <vup 
orated from the waste oil —Oil Patnt and 
j Drug Reporter 

! Sterilization of Perserved Foods.—At a 
i roccut meeting of the Society of Chemical 
1 Industry in Newcastle, England a very in 
1 terenting paper was presented on the sub 
ject of the sterilisation of prnservod foods 
The roost importaut consideration iu thm 
respect is the penetration of the heat in tin 
sterilization process The use of preserved 
foods Is increasing the world over and man> 
chemicals are being used in the preservation 
process It was brought out that though 
such chemicals, such a« borax were harm 
less in themselves, nevertheless, the use of 
them was to be deprecated because the ur 
cumulation of small doses in the course of 
tbs day was distinctly injurious to lnvalhlR 
end to children The use of copper sulfur* 
for greening peas was said to be absolutely 
reprehensible because it was a distinctly 
dangerous process* this salt possessing poi 
sonoas properties .—Chemical Age of London 

Red Stains On Brass^-B Inn Ingham 
Lnlverrity in England has been giving par 
ticular attention to the question of red stain* 
on brass tnd much investigation has been 
dons in the attempt to discover the reason 
for this. Various possible causes such as the 
effect of segregation, the action of saline and 
•Old deposits from the pickling solution and 
impute wash water, the influence of various 
qualities of rolling oils, the affect of Iron 
and the effect of furnace gases were Invest! 
gated. It is reported that tha investigator 
raid that tbs most Important cause of stain 


35,000 Different Articles 
Made of Rubber 

For years Goodrich has been recognized as a 
great source for the development of new ideas 
in rubber goods. 

Many of the outstanding rubber achievements 
in the past half century have had their inception 
right in our laboratories 

Thirty-five thousand different rubber products 
not only attest the enormous scope of Goodrich 
activities, but indicate the confidence of paten* 
tees, inventors, and searchers after a better way 
of doing things* 

Our complete manufacturing facilities and com* 
prehensive laboratory equipment are available 
for developing your ideas for the application of 
rubber to new uses. We invite correspondence* 

THE B* F. GOODRICH RUBBER CO„ Akron, Ohio 
ESTABLISHED 1870 

Goodrich 

c! Mechanical 

robber. Goods 

"Best m the Long Run” 


c What Comjort-Joovcrs Say No. 488 



35 J°°° Wiles 

lO Times- 
from coast 
to coast 
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Th« Hoo Dy« mtart* 
ufety ■■ w«ll m comfort 
By transmitting every 
txle movement directly 
to the hydraulic cushions 
through a double-acting 
connecting-rod hr ab- 
aorfaing both recoil and 
cpm p m iton rhese ahock 
absorbers eliminate aide 
way and keep the 
wheels on the roed no 
matter how Quickly the 
brakes are applied It 
la manifestly tmpoMiblc 
for other kinds of 
devtcae employing strap 
connection* whkh can 
wotk only one way to 
accofnplwv these aafr 
luft posit We rcaulta 



I HAVE driven my touring car over 35,000 miles on 
one stt of Hoo-Dyes and have had them serviced 
only once in that time 

"I would certainly not ask for any piece of machinery 
to give me less trouble than these shocks have 1 have 
used cars equipped wich Air Shock Absorbers and 
other kinds, but from nowon 1 intend to use nothing 
but “Hoo-Dycs” as 1 firmly believe that they are the 
only practical, comfort-bringing shock absorbers made." 

/V*p a ***fl CaH/amm a *«. 

Nam* *mj ■*»— a*. r*f nm t 

Because of their cushioned comfort Hoo-Dye Hydraulic 
ShtnJc Absorbers permit even the mo*t delicate passenger 
to ride long distant** without fatigue. 

But also for the short »plh, the quick trip to the country 
and bock, an afternoon 8 shopping on finest pavements, 
Hoo-Dyeg are bringing to motorists everywhere a hereto¬ 
fore unrealized comfort For there is no car so finely made 
or so beautifully balanced that it does not need the gentle 
restraining hand that Hoo-Dye alone can lend. 

The Houdajlle Company, 1458 West Ave , Buffalo, N Y 

Mommfottwtot kn Mom* K*m £**, 

HOO-DYE 

Double-Acting Hydraulic Shock Abtorber 
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To Manufacturers 
Everywhere! 


J Do ^ou bu> Stamping or Preened Metal Ports? 

O Do >ou make your Stamping and Preyed Metal Part* 
in \our iwn factor> ? 

3 Do uiu n*>e large ^uanntirs rtf (.hm* forging* or wooden 
* part* t 


R I (»ARDLI SS of tour classification you should investigate our facilities In 
cane you buy Stamping* or Pressed Metal Parts secure our prices Wc feel 
that we can really make them attractive to ^oti 

If you produce vmir own Stampings, as specialists, we can probably make 
them for less Also it might be advisable to place a portion nf this business nitl) 
us—and utilize your labor and equipment on relatively more important work 

Prrhupa you use large quantities of casts forgings or wooden parts. No doubt 
many of these could be advantageously produced in Pressed Metal You would gun 
uniformity better appcaraiue Would cttminn/e machining and fitting—and birak 
age Your saving in weight would materially reduce freight costs. And the unit 
co« would undoubtedly be less Investigate 

G.P.&F.SERVICE 


“KNOWING HOW SINCE: 'GT 


Hffcwfl acre* of floor since over 1209 workmen stvd years espertence Is your 
tcuftranUr tf reliability nnd f>* Tim* Jh llrt rim Cmiaeity In t*xrc*H* of J00 (Kill parts dully 
Lrt us co<»i tunic with jrmu niirhi irlmr Hiparttnint in order thnt your oruanlxatlon may u»ln 
the advant«Kv« of this servlet* 

Stmrl or blue print* for ou> »uffoe»ti*mai and entunutr" 

Geuder, Paeschke & Frey Co. 


1111 1731 St. Paal Avtsst 
Mllwuks*, WUcensln 


SSI 337 West Ohio Hir**t 
thki|o Ullneii 
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Gurney Radio-Thrust Bearings 
were the first ball hearings built to 
take advantage of this well known 
mechanical principle 

They were the first to take care 
of both radial and thrust loads on 
a single row of balls. 

This Gurney principle makes pos¬ 
sible the simplifying of machine 
design, the reduction of weight, 
the lowering of pattern making 
and machining costs and the man¬ 
ufacture of more reliable machines 
and apparatus 

Let Gurney Engineer* help you simplify your 
product by the correct ate of ball bearing* 

GURNEY BALL BEARING CO 

402 Chandler St. - Jameetown, N Y 

•URNKY 

BALL BEARINGS- 



Ing lay In the uae of old-fashioned furnaces 
in which the fltunes had direct contact With 
the metal Rod etainiug wax seldom present 
before the pickling operation ft was formed 
as a result of reactions between the copper 
oxides in the scale and the pickling acid. 
Cupric oxide wus t» harmful at cuprous 
oxide The mechanism of rod staining oon 
sixts in the formation daring the annealing 
operation of oxides of copper The actual 
stain was formed later in the pickling oper 
ation 

Wood Paving Block* Give Up Their 
Junk.—It is remarkable to see what an 
accumulation of junk can be found in old 
paving blocks The metal trophies which 
become embedded tn them include washers, 
screws, hairpins, nails bolts and even coins. 
The traffic drives them in *o that they can 
not be dislodged bv thu street cleaners, and 
they stay there until the pavement comes up 
and rocs to the junkman 

New Cigar Box Wood.—Spanish cedar 
may be supplanted na raw material for cigar 
boxes by a Philippine wood known ns kalan 
tus, if residents of the islands who ore in 
terested in the development of the lumber 
husineM there havo their way According 
to a report of th® Philippine Forestry Set- 
vice that has been received by the Depart 
ment of Commerce, kalantas Is practically 
identical with Spanish cedar from tropical 
America and baa the further advantage of 
being grown in a possession of the United 
States 8punish collar has heretofore been 
considered the finest wood obtained in the 
world for cigar boxes, but kalantas is said 
to be so nearly like it in color, texture and 
odor thnt only an expert woodsman can tell 
tlmm apart, 

•‘Artificial” Lumber Made.—Although 

none of the new artificial lumber has been 
marki tod an yet, offldula of the National 
Lumber Manufacturers \aeoiIntJoii consider 
that tests already made of a synthetic com 
portion produced bv Minnesota lumber in 
tcrcsts show it possesses many qualities 
making it nvaUttbln for structural purposes. 
In th« prixTSfl not only the trunks and 
branches of young tree* but the leaves and 
smaller parts as will are ground up and 
mixed with other substances, virtually elim 
inating waste The resulting compound is 
capable of bring molded into sixes and 
uhupos of almost any description needed In 
building construction From the time the 
standing true is turned by the sawmill into 
ptnnks and boardn and applied in construc¬ 
tion from 60 to 06 per cent him been wasted 
This includes stumps, chips, bark and 
branches,, plank anil log trimmings and n 
huge amount of sawdust The now method 
will use all of this by product. 

Cinnamon—The finest cinnamon barfe 
Is produced in CVvIun where the Portuguese 
found the tree growing wild when they ar¬ 
rived in the island in 1506, says the BulhUn 
of the Imperial Institute Since that date 
Ceylon has been famed for this spice but 
on ing to the small financial return it gives 
to the growers much of the area under cin 
namon in the Island has been replaced by 
the more profitable cocoanut and rubber 
Ceylon cinnamon moreover, has had to oom 
pete, particularly In the Continental mar 
keta, with a cheaper product of coarser flavor 
from the Fur Fast Cinnamon bark reaches 
us in two forms the ordinary “quilla,” 
used aa spice and “chips ” which are die 
tilled for the production of cinnamon oil 
used In medicine. TTie leaves of the dnna 
mon tree ylnld an entirely different oil from 
(hat of the bark this oU contains engenol 
(the characteristic constituent of oil of 
cloves) which la employed in the manufac¬ 
ture of vanillin the well known flavoring 
agent Cinnamon leaf oil is produoed largely 
in the Seychelles, in addition to the Ceylon 
crop 

Untangling Our Automobile Laws 

(Cunrinsed /com pope 282) 
for the subsequent designation of such other | 
Committees os shall be found necessary; 
thev set regular quarterly meetings for the 
Conference, asd they specify that business 
shall be done by the presentation to the 
Secretary of resolutions prior to the date 
of meeting At later meetings the States of 
Maine New Hampshire and Vermont were 
admitted, so that the present membership 
includes nil the New England and Middle 
Atlantic States except Delaware, which hat 
never displayed any interest 
The conference is simply a voluntary asso¬ 
ciation of the motor vehicle administrators 
of the several States, to diaeosa common 
problems with the view of 'Working toward 
eoounoo derisions and common policies. It 


bus a definitely formulated policy that it 
take no action save unanimously This Is In 
no way a constitutional provision, but ahnjriy 
a working rule. It has never been violated, 
and the conference would of oourse go a 
long way before violating It. For most of 
the resolutions that come before the confer¬ 
ence look more or less definitely toward new 
or altered legislation by the member States, 
and it is part of the game that tiro con¬ 
ferees go bock home and urge upon their 
legislatures the measures that the confer 
ence has adopted. No commlscioner could 
well go before his legislature and tell the 
law makers that he was asking for a certain 
measure against his personal judgment, but 
on that of tbe commissioners of other States* 
The policy of unanimous action or none at 
all is practionlly forced upon the conference 
and obviously any attempt to depart from it 
would start a lovely scrap. Incidentally, it 
has not yet been found to restrict the ac¬ 
tivity of the conference, to any notable ex 
tent 

The conference works mainly through own 
mittees The ordinary procedure, when n 
resolution first comes up, involves reference 
to & committee—sometimes nn existing one 
sometimes one specially designated for the 
occasion Thor© may or may not be free 
discussion at this time, as tbe conference 
elects. Thor© certainly will be such discus- 
sion when the committee reports The reeo 
lution may be referred book to the committee 
nt later meetings, without limit, thus keep 
ing it alive during the attempt to overcome 
minority opposition Ultimately the com 
mittee will be discharged by the unanimous 
adoption of tbe resolution, la original or 
amended form, or by failure to adopt or to 
recommit Once It is adopted the several 
commissioners take it home with them as 
part of their programs for future legislation 
and do what tlioy can to get through their 
legislatures any action which it may in 
vohe In addition tb© conference has cer¬ 
tain standing committees such as one on 
headlighting and one thut holds public hear 
ingn in search of grievances and suggestions, 
which originate business in committee, bring 
Ing it hefore the conference as it becomes In 
order to do so 

The conference has already to its credit 
on© iery large achievement. When it wus 
organised ©nob State had its own headlight 
law, specifying the test which must be met 
by the front lamps on every automobile 
operated in the State There was no uni 
formity at all, devices might be legal in 
on© of the member States and illegal in 
others for the testa in th© various States 
were If not in every caso different, at least 
different in most cases Willi th© coopera 
tion of the S A E. and th© Illuminating 
Engineers Society, th© conference work©*) 
out what It regarded ns n satisfactory test 
Under the supervision of the conference and 
the societies named, this tost has been ap¬ 
plied to a large number of anti-glare lenses 
—the intent being to apply It to all that are 
actively marketed in the east A list has 
been drawn up of tome thirty-odd lenses 
that passed this test this list specifies tbe 
candle-power of th© lamp to be used with 
each lens, the focal adjustment, and the tilt 
A law making lognl the nse of the lenses on 
this list, when properly adjusted, and in 
corporating into th© code of the State the 
test used in drawing np the list, has been 
presented to the legislatures of all the mem 
her States. So obvious Is the technical an 
thorlty behind the measure, so obvious its 
benefits, that it has been adopted in every 
State As a result, one can today drive 
anywhere north of the Potomac with the 
assurance that one's headlight is legal 
Save that not ull th# States have yet specifi¬ 
cally barred other leases than those listed, 
so that certain lenses are stQl legal in indl 
vidua! States which are not legal In the 
othora, there is In tils territory absolute uni 
formlty of headlight practice. 

Even so, th© conference does not regard 
■the beadlght issue m settled. Through 
the recommendations of tbe Headlight Com 
mittee, the conference adds front time to 
tiro© to tM list bf acceptable devices. Also 
the conference bu reoOrhmeadefl that th© 0 
A B. fix upon a standard farm of focussing 
device, and that automobile manufacturers 
adopt such as standard equipment And 
leatrii Is continuous for a more effective test 
man the one now in tero. 

N u m ero us resotutiaaa have passed through 
the mm of the c on ference, hut have yet to 
roach such general adoption by th# member 
Botes a* the headlight measures. One of 
these is that an oper ato r's license law be 
made a part of the code tn aver? State. 

«7o*<4ti#ed o« psps $90) 
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Now within the reach of every smoker 
Famous Pall Malls— new size 20 for 30s 


c Irrthem tonight 
fir/mrLwcurrHour 

-that easy chair hour 
when every man feels 
entitled to life’s beit 

Pall Mall Specials 

9{fav sac-plain ends only 

20Jory><! 

9$ change in sue or price 
of Pajll Mall TUguhn 

[corkhp] 




Incomparable Pall Malll Men with a taste for 
life’s better things have gladly paid “a shilling in 
London—and a quarter here ” for ten Pall Malls 
—and considered the purchase the best cigarette 
buy. But now Pall Mall is available m a special 
new size at 20 for 30c! The same regal quality 
cigarette—slightly smaller in girth, but with the 
inimitable Pall Mall excellence left intact. For 
you who have forgotten the taste of superlative 
Turkish tobacco, here’s a real treat, at a purse- 
easy price! 


20 for 30^ 

WEST Of THE ROCKIES 
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SHEIM SHOE 


THE shoes, like good com' 
pany, are a satisfaction to 
have —a pleasure to be as' 
sociated with One reason 
why so many men wear 
Florsheim Shoes permanently 

Mo« Styles—Ten Dollars 

T\i lilatio—M 1J7 

•ooclst "rm* or rm too* oh siQUtsT 

Tkc Florsheim Shob Company 

Manufacturcri * CHICAGO 



PATENTS 

Trade-Marks Copyrights 
Designs 

76 Yean* Practice Before the Patent Office 

If you have an invention which you contemplate patenting, 
or a trade-mark which you desire to have registered, we shall be 
pleased to have you consult us We have thoroughly experienced 
attorneys in our New York, Washington, Loi Angeles, Chicago 
and San Francisco offices, with long experience m preparing and 
prosecuting both patent and trade-mark applications 

Prompt , Conscientious and Efficient Service 

The SCIENTIFIC AMERICAN contains Patent Office 
Notes, Decisions and other matter of interest to inventors—and 
particulars of recently patented inventions. 

We shall be pleated to send, without charge, our Handbook 
on United States and Foreign Patents, Trade-Marks and 
Copyrights 

MUNN & CO. 

PATENT ATTORNEYS 


Wool worth Building 
Scientific American Building - 
Tower Budding 
Hobart Budding 
Van Nuys Building • 


• - NEW YORK 
WASHINGTON, D.C. 

• - CHICAGO, ILL 
SAN FRANCISCO, CAL 

LOS ANGELES, CAL 


Untangling Our AutomobUe Lawaj 

(Continued from pspe 288 ) 

Largely a« a remit of this, the tbrk 
legislature has under oonride ration and wifi 
probably pass a me more providing for nodi 
I Homing, and removing the mow vehicle 
I administration of the State frcuh the Juris¬ 
diction of the Tax Commission and setting 
it up as an independent department In order 
to take care of tho additional work Involved. 

In connection with universal licensing of 
operators, tbe conference Is also on record in 
favor of the granting, to the ticeturing body 
or to othpr competent judicial or adminis¬ 
trative authority of the power to suspend 
or rm oke both operators* Hoeunes and vehicle 
registrations. In States having no opera 
tor's license this power automatically falls 
to exist and not nil the license States use 
it, while those that use it do not always 
define it clearly There Is, of course, every 
argument for and no powlbla argument 
against the uae of suspension and revocation 
as a disciplinary measure. 

The conference has adopted the right-hand 
right-of way rule—that at intersection*, in 
the absence of a traffic officer, the vehicle 
approaching from the right have the right of 
way The experience of Connecticut tndi 
cates that the clause that makes this a part 
of the State code ought also to specify that 
no vehicle emerging from or entering a 
private drive over has the right of way over 
a vehicle traveling on the public road Moat, 
If not all of the eastern States have added 
this rule to tholr traffic laws 

Another resolution favor* the strict en¬ 
forcement of the law relative to the offense 
of operating a vehicle while under tbe in 
fluence of liquor It 1* Interesting to record 
a divergence of opinion here, which prevents 
any action by the conference more specific 
than this recommendation that the existing 
law of curh State be enforced to the hilt 
At least one of the commissioners 1* out 
spoken in favor of a change in the law which 
shall rob the trial judge of his power to 
choose between fine ami imprisonment as a 
punishment for the drunken driver, leaving 
no other alternative thun to send him to 
Jail Other members of the conference feel 
that in the presence of such a statute many 
conscientious judges would create another 
alternative by acquitting people who were 
pmtty plainly guilty bat against whom the 
evidence left some loophole for doubt This 
of course would defeat the purpose of the 
proposed measure, resulting in actual de¬ 
ems* of severity in dealing with intoxicated 
drivers All members of the conference feel 
that Ibis offense ought lo be dealt with nn 
mercifully they are divided merely in seek 
ing the beet way to bring about the desired 
end 

Another dhergene* of opinion is covered 
by a resolution in favor of a law requiring 
‘ extraordinary supervision'’ over the driving 
licenses of all persons with physical infirm! 
ties No attempt could be made to define 
these Infirmities, for nt least two reasons. 
Some of the commissioner* regard deafness 
ss a very large disqualification for driving 
while others think that a prudent deaf man 
is abont as safe a person as can be put at 
the wheel of an automobile There Is prob¬ 
ably no general answer to this controversy 
other than that it depends entirely upon the 
deaf man it has been waged to a draw In 
several British automobile journals, and is 
constantly cropping up in individual cases 
and In the general one. Certainly, however 
it is fair to exorcise “extraordinary super¬ 
vision” over tho deaf man who applies for a 
driver* license and to demand from biro 
proof of his qualifications much more rigor 
ous than that exacted of a person with nor 
mal hearing and tho resolution as adopted 
covers tide ground Again, there must be 
an age at which one s ability to drift safely 
Is no longtr demonstrated by one's possession 
of e last year's license, but may properly be 
questioned on each renewal Here again 
however the prods© year at which one 
enters tbe suspected doss could never be de¬ 
termined for the genera) cose—It would de¬ 
pend entirely upon whether the parties to 
the argument were themselves 00, or 70, or 
80, or 00, or a full hundred Epilepsy and 
drug addiction," the Connecticut statutes re¬ 
mind ns are among the disqualifications 
which tbe casual critic might not think of, 
or the casual observer see. So on *)1 these 
grounds, tbe commissioner* agree that any 
Infirmity constituting a potential contribut¬ 
ing cause to poor driving ought to gat Apodal 
attention from the Hoemfag body; and that 
mots spedfio than this, they cannot bn 

At one time and for a short time Ohio 
was a member of the conference. Then a 
Mid-Western confscenes was started, and 



AH8.MS4 

Ofcfo withdrew to join ft. 
ftMMM, as |k« w in m i 
«a|M to Menti» jfc has a , 
mittee whose eUgf aim in Hf# t* to \ 
the formation of other sectional 
and to cooperate with them After thsy *re 
formed. It hi hoped that uftfofcatotyr the 
entire 48 Staten *la be thua cover'd fop five 
or tlx sectional Oonfeiwcea. 8tetftfial uni¬ 
formity will then proceed, as no#, through 
action within these bodies) and naffon-mid* 
uniformity will be approached by deattnge 
between the conferences. Utik should be 
much simpler than dealing separately with 
the individual States. Progress Is befog 
made in tbo extension of the oMfoesg tygk 

We have common tad, to a p rev i ous ar¬ 
ticle upon the dfoerepaocy existing among 
the States fn the lower age Hmltfor oper¬ 
ator*. Incidentally, we were unlucky her*. 
We required, an a Horrible example, a $tgfo 
that had no age limit at all, and that ad¬ 
joined a State having an age UmiL Wt 
picked Nebraska ami Kansas and the for¬ 
mer tamed out to be the one Stats whose 
age limit we overlooked iu digesting the 48 
little booklets. It was there, quite plainly, 
and with prominent mention of tbs fact u 
the sectional title, bat we missed ft Our 
only alibi la that if the book had had an 
index, we couldn't have missed It 

Iu the face of the divergent age limits 
now In use (14, 15, lfl, IT and 18 years, as 
well an none at all), it might be supposed 
that the representative* of ten States would 
be unable to agreo upon a figure. Contrary 
to this expectation the conference has p a ssed 
a resolution favoring a minimum age limit 
of 18 for all States. Only one of the con 
ference States has so high a limit—the com¬ 
missioners do not let existing laws stand in 
the way of tholr adoption of what they re¬ 
gard as a wise measure. 

A sensible idea is the resolution favoring 
• law in each State that shall make it pos¬ 
sible for the commissioner to Mtvr Into de¬ 
tailed reciprocity agreements with Other 
State*. New York and New Jersey have 
already done this on the matter of their 
divergent age limits, but tbe agreement 
would be of doubtful value, without each 
authorisation !f It were attacked In cofcrt 
In genera), tbe measure looks toward mutual 
toleration of the points of divergence which 
remain between the codes of the member 
Stale* and la therefore not so superfluous 
as It might *eem 

The conference has gone on record as 
favoring the compulsory carrying of the 
operator’s license on the person, and of the 
csr registration certificate On the car One 
would be permitted to question the wisdom 
of tbe lost provision, as smoothing the way 
for theft 

All the member States require two lloenee 
pistes, front and rear, the resolution favor¬ 
ing this practice I* therefore of significance 
only In connection with the possible exten¬ 
sion of the conference idea to Florida, and 
to one or two other States who cats we 
occasionally see on Broadway with s chunk 
of cardboard doing emergency duty as a 
front marker 

A valuable resolution is one favoring a 
universal system of hand signals, and nam¬ 
ing a committee to consider suggestions and 
report There will be a wealth of these, and 
agreement upon one of them will be about as 
difficult a matter as the conference has 
tackled A British authority of apparent 
standing has recently laid down a system 
involving no lose than five different signals. 
We think it will be con coded that this is too 
many, but whether there will be general 
agreement with our own view (shared by at 
least one of the commissioners) that one 
signal is sufficient, we do not know 

Of great interest to,the oommerctsl owner 
and driver are the specific figures which the 
conference has adopted for maximum over¬ 
all length 88 feet: height, 12^ feet: width, 
8 feet, and weight, 18 tong gross. That 
figure M 85» M by tbs way, is not a misprint, 
it is made so large in order to lariode truck 
plus trailer, Projects* loads of poles or 
structural steel, eta 

And the* wo are. If wo «N to talk shout 
uniformity of sufotaobB* and %affi* lawk, 
god tfrfve fotfsrd Jock uniformity, it doesn't 

which th« tatMwai4fo*ttSre 

^.aSsts: stk 

wMA w* Mi Afar M kMtng mm 
M«<Wr tfc* eoMUhnifaB of A* Atatern 

» m m* » aut fnrtfea of tkoM 
TimM fekvt to b* token no ond fteM 
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Experimeatal and Model Work 

PIm twlNuirti *«4 n*« Moehlwwf 

I0#T UK, ha. «MJ Inm. N« T«i a, 


RAC1N1 DUPLEX BAUD SAW 



b« hoped that it will be imitated in oth*r 
aeaduma of the country 
Not alone in the actual record of the r«w 
lotion* putted and Incorporated into the 
laws of the several States docs the progress 
made by the conference <*on#l*t. The rejcn 
Ur getting together of the commissioners 
and their exchange of viewpoints and export 
ence counts heavily on tht credit side It 
paves the way toward ultimate agreement on 
points where agreement could not now be 
attained end it loads toward improved pro 
cednre and uniform procedure in many items 
outride the Actual purview of legislation 
Thus* at their Jnnunry meeting in New 
York, tbu members of the conference dis 
cussed various Kchernca for restricting the 
number of characters on the license plate to 
five for the sinnlhr States and six for the 
larger om.*—the latest restriction that 
seems in the nature of the case possible 
They discussed also tho matter of colors for 
these tagn, a very large problem when there 
is considered the necessity for a contrasting 
combination different from that la use by 
the same State last year aa well as from 
those used by all adjoining States this year 
They discussed and are now exchanging 
views and data on tho points of whut should 
be Hnd whut la covered by the motor laws 
of the seicrnl States and how this content 
might be abstracted for publication iu a 
form more intelligible thun publication of 
tho complete text gives The office proce 
dur« used by those who have made the 
greatest progress in squeezing all the juict 
out of the registration records is uiwnys 
available for the guidance of thow who havo 
not utilised this resour« to the uttermost 
If one commissioner has unusual success in 
working out a novel and effective wav of 
dealing with flnrt offenders agalust the truf 
fle law the others automatically lonm of it 
And so on throughout the list of the thinga 
In which these commissioners have a com 
mon ew ofi&io interest 

Our Psychic Investigation 

(Conf<tt««f from page 236) 

cream of the modlumtstlc profession 

In attempting to draw conclusions from 
this fact wo are led in two directions Any 
negative generalisation which might be drawn 
from the faUnre of throe second raters to 
get anywhere, obviously lacks direct appli 
cabillty to mediums in whose behalf a larger 
presumption of genuineness originally ox 
isted On the mors facs of tlie thing no 
reasonable person would claim that onr ex 
pericnces have lent increased probability to 
the hypothesis that famous mediums like 
Kluski and the Schneiders and Miss Be«in 
net are frauds. 

But this admiarion currhs with it a large 
reservation Onr offer has not been restricted 
to the second raters it has been open to 
nil mediums Nor have we m oorae disagree 
able critics have claimed purposely dug up 
second raters to work with we have been at 
very particular pains to insure that the in 
vestigation came to tho attention of the first 
raters- Their mere silence would be sign ill 
emit, but their inactivity is of a more pori 
tiva type than mere silence Direct or in 
direct overture* have been made to several 
of thorn, and theso have been ignored or 
tiroly or given a cold shoulder 

Iu all fairness, we must confess that there 
Is something to bo said on their side but, 
we believe, nothing in any WHy conclusive 
For Instance many sincere believers feci 
that tho offer of a money priuo is so objec¬ 
tionable as practically to outlaw' us- But 
we have pointed out that this is necessary 
to convince the public that our investigation 
is to be taken seriously We have pointed 
out that tbo medium will sometimes be put 
to expense or actual low by working with 
tut, and deserves remuneration for this We 
have in several instances stated that we 
would be willing to pay the entire prUe, or 
the amount by which the prise exceeds the 
medium’s expenses, to charity or to any des 
ignated beneficiary whatever or whomever 
just so we pay it This ought to dispose of 
the idea that the Uniting of these man if no¬ 
tations with money poisons our whole in 

"ft. there is the matter of conditions 
and procedure. There seems to be a loose 
notion prevalent among the spiritists that 
these phenomena are not capable of being 
considered in cold blood, or tied down to 
definite conditons and definite examination— 
that in the bright light of ream, when the 
attempt U made to examine them critically 
they fade into nothing* If this argument 
tfete advanced a* tending to show that the 
apparently objective phenomena are tn fact 
only subjective, we Could follow it. But 






Have You Ever Considered 
the Myriad Uses of The 

NEW INTERNATIONAL 
ENCYCLOPAEDIA 


Fvery time you read a newspaper, or magazine, or book, 
points come up which call for clarifying facts Get 
them—and your reading will mean more to you An 
evening at the theatre, attendance at thurch or a lec 
turc, will be more fully satisfying if you make mental 
note of the allusions which are not clear and look them 
up later T he day’s business never fails to demand 
new faUs—a social gathering always brings to your 
attention matters on wlmh your information is ittcom 
plitr—a visit to the club, or ait gallery, or museum is 
sure to bring a fresh occasion for consulting an infalli¬ 
ble sourtr of knowledge And where there are children 
in the home, their unlimited supply of questions makes 
The New International Encyclopaedia indispensable 
There is hardly an interest in daily life that eould not 
he constantly served by the systematic use of this 
world’s storehouse of knowledge 

The Questions We Ask 
And Find the Answers to 
are the Measured Our Success 


And the value of The New International Encyclo¬ 
paedia is that it puts at your huger tips the answers to 
these questions For m the twenty four volumes ot this 
great work is the fascinating record of all the world 
has ever done—the wealth of all the knowledge man 
his gained since thi dawn of history—the infallible 
'.ourcc of information from which can be drawn the 
facts that are needed m every activity of daily hie 

May We Send You, Free, 

An Interesting Booklet 

“THE MAN WHO KNOWS” 

A profusely illustrated booklet i» this, not onlv urn. rating 
in itself, but presenting information that will throw new light 
on the dollars and cents value to you of the wealth of knowl¬ 
edge which 1 he New International hncyclopedn puts ar \our 
finger-tips- Send the coupon today— it firings the booklet 
without co*t or obligation to vou. 

DODD, MEAD ft COMPANY, 449 Forth Are., New Yoit 


DODD, MEAD tc CO , 

449 fourth \venue New >ork N Y 

Send me without cost or obligation a copy of "The Man Who 
Knows” and information about ‘The New International 
Encyclopaedia ” 
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More Coal For Less Money 

The pries you pay for coal representa only a por¬ 
tion of its actual co«t Tha items that make up the 
difference are the handling and demurrage charges. 

The Godfrey Conveyor doe* away with demurrage 
and reduces your handling coat to from three to 
•even cents a ton. Figure what thli would mean to 
your business in the course of a year 

Then write for our new book on coal handling 
Ask for Bulletin A-23 

GODFREY CONVEYOR COMPANY 

Elkhart, Indiana 



Why Good Machines HaveHighAims 

Get a report of production—and you get the production 
you aim for. You see how mechanical changes score— 
whether in larger or lesser output. You note how your 
operating methods hit or miss the high-efficiency mark. 
Each “nit” you make in machine development is 
definitely indicated—the result clearly sighted—on a 


Affli Counter 


This Small Rotary Ratchet Coun¬ 
ter (No 6) counts reciprocal*! move 
motto, of the lever at required for record 
mg the output 
of many small 
machine! 
When the lever 
is moved 
through an 
angle of 40 to 
60 d eg rees, the 
counter regis¬ 
ters one. The 
further the 
lever m moved the higher the 
number registered. A complete 
revolution of the lever registers 
ten. Tht* counter can be 
adapted to do end of counting purpose*, 
by regulating the throw of the lever 
Price. *200 (Cut nearly full «be ) 
Small Resolution Counter of snular 
model, also $2 00 




The above Revolution Set-Back 

Counter records the output of any 
machme when a shaft revotunou mdi 
cites a operation. Sets back to zero 
from say figure by turning knob once 
round Supplied with from four to Ian 
figure-wheels, a* required. Price with 
four figure-wheels, as tttustrated. $1000 
-subject to discount Cut leu than 
one-half Set Back Rotary Ratchet 
Counter to record feoproesfeg move- 
menu as on punch presses, $11 50 (list) 


The Veeder booklet Is art 80-page guide on Aov to register an in- 
created production at ANY machine* Sent free to all who map 
meet with the problem—in invention, e ngin e er ing or manufacturing 


The Veeder Mfg. Co., Htrtfor^Tcoon. 


when it U offered on behalf of the theory 
that they are objective but Incapable of 
analysis, we fail to follow ft If these thing* 
happen, we do not and will not believe that 
they are in any aenae miracle*, oontraven 
tion* or snapenefons of the lew* of nature 
If they happen, they certainly happen through 
the operation of law* and causes a* definite 
on those which produce a series of explosion a 
In the cylinder* of an automobile engine 
when the ntarter and ignition iwitehe* are 
closed. We are bound to believe that, given 
a repetition of the condition*, wo ahull have 
a repetition of the phenomena, In the peychic 
field a* in that of optica or atomic physics 
or electricity or engineering. 

Of course the condition* are complex. Of 
course they involve the human mechanism, 
aud we are quite prepared to assume that 
they Involve the physical and mental median 
lama of all those present. Of course it it on 
this account extremely difficult to say that 
in every essential detail the conditions at 
today s failure were identical with those at 
yoBttrriay’g success. But our Investigators 
nrc neither children nor dilettantes and we 
are excessively weary of having these tru¬ 
isms dinged into our ears by every occult 
istle Tom, Dick and Harry, writing to tell 
un Just how to conduct and how not to con 
duct our work 

In our judgmeut, the main essential— 
grouting for arguments sake that the phe¬ 
nomena occur objectively—is complete con¬ 
fidence between the investigator* and the me 
ditmi Mr Hamlin Garland, the novelist, 
tells of an investigation engineered by him 
in the course of which 57 sittings (we ffcwtle 
thnt is the muntHr be givLs, in spite of the 
suspicious coincidence with the pickle een 
hum) were held At the beginning, the psy 
chic thought thnt absolute durknem was 
vital, together with certain other conditions 
that were inimical to investigation Mr Gar 
land found it possible to recede from these 
objectionnhie conditions a little bit at a time, 
putting each reetunion down as an experiment 
until ho had educated the lady to believing 
that she could work perfectly well in good 
light and with limitations in other direction* 
which at first she would not even attempt to 
tolerate He draws the conclusion thnt the 
conditions which are nece*Nary are mostly 
those which the tmvehic believes to be neets 
H«ry He may be mistaken in bis account of 
the very wonderful phenomena which he ob¬ 
tained in good light and under good control 
but he certainly is sincere about it And if 
tho phenomena occur certainly the way to 
provokt them in the way ha used We need 
not point out that we have approached each 
of our mediums in the same receptive attl 
tude and held it until we were forced to 
abandon it If somebody will present us 
with a medium a* worthy of patience and 
confidence as was Mr Garlands medium, it 
will be extended 

It might not be n bad idea to remark hero 
that we consider such procedure of tying the 
medium up as waa followed in tho Pecoruro 
case, highly objectionable hut when Informed 
that the phenomena consist In the mauipn 
lation of objects in the cabinet while the me 
dlum is tied what can one do but tic him? 

From the start wo realised the extrnor 
dinary runge of our work and the fmposslbil 
ity of laying down in any detail conditions 
of seance procedure which should be uppli 
cnble to all the cases that might come before 
ns We therefore refrained purposely from 
defining our conditions, sove in the most 
generui terms Wo indicated that some sort 
of permanent demonstrable record must be 
got of the pnyehlc noises tho psychic lights 
the psychic forms, etc We indicated that 
this record will presumably be an instrmnen 
tal one we indicated that we shall employ 
ordinary scientific apparatus to observe the 
conditions of the room and the activities of 
tho medium itnd we gave a rough idea of 
the sort of apparatus to be thus employed 
We pointed out that we must be able to 
give an account of the proceedings which 
shall carry the conviction that there has boon 
neither fraud nor error And that is all We 
have indicated a complete willingness to dis¬ 
cuss all proposed conditions and til proposed 
tests with the medium In order that aban 
don men t of procedure* to which he might 
object would not necessarily imply the aban 
doument of the Investigation, we have 
pledged oure«lvo* to make every possible ef 
fort to find alternative tests and alternative 
condition* that will serve the same end As 
those found objectionable. 

If a given medium were to come to us, 
outline his phenomena, and ask n* to deter¬ 
mine how we should test him, our response 
would give him grounds on which to batman 
opinion whether it would be worth while to 
attempt the production of his manifestations 


tor u* But on the basis of what we have 
printsd about oar propose d oondjtiau no 
medium could possibly have greuMftoeem^ 
judgment Xft numerous mediums of tank 
have refused to have anything to do with 
u*, on the expUdt plea that psyohlc phsnom 
ena cannot be produced under oof oondi 
tion*. This can mean only that these modi 
urns are unwilling to perform save umkr 
conditions dictated Is iota by them ■ si vs*. Wp 
drew no further conclusions, hot the *kep^ 
tic’s conclusion is obvious. 

One nationally known psychic, about to 
be presented gradually to a group of invest! 
gator* in dose touch with our temmlttre 
under circuiostanoe* particularly favorabh 
for building up confidences refused to sir 
save In hi* oun home, and even there re 
fused to eroct his cabinet elsewhere than }» 
a corner where there la a door into an ad 
joining room Another charges as with ha\ 
lng transgressed our own conditions by cm 
ploying, with “Mr X,” apparatus not known 
to the medium. The facts are that the 
apparatus In question had been approved by 
the medium, but that, in accordance with 
our terms, he did not know when we were 
going to use it When a medium who h 
perhaps America’s foremost takes the stand 
that at every moment the operator should 
know exactly what apparatus mid tests an 
In use, one can hardly avoid wondering 
whether she is not interested in the porei* 
tence of modlumistio fraud. 

One of tho psychics who has said in h*> 
many word* that his phenomena could not br 
produced under our conditions was driven 
by another investigator, into a tight eorm r 
The easiest way out was to plead that h< 
had never made any claim which would deny 
that he himself does tlxe tricks, subcon 
sciouslv whtlo in trance So he promptly 
made this pica This medium, too, la om 
of the strongest bulwarks of the believers. 

Something like a year ago, an influential 
spiritualist addressed his National Associn 
tion In convention assembled. We have not 
hi* precise words, but whut ha sold waa sub 
atantially thi* “What are you going to do 
about tho SciFifTino A untie an investign 
tion ? Here is the bent chance you have evi r 
had to prove to the world that these things 
happen If you do not take advantage of it 
the world must and w ill conclude that you 
stayed under cover because you knew that 
you had nothing to show" Not alone did 
this fail to provoke any medium U tic re 
sponso, but the Association actually took 
formal action advising Its mediums against 
participation In our work This puts the 
rank and flic of spiritualists in the sarot 
position with reference to ua—whatever that 
position may turn out to be— oh the medi 
ums No plea can be made that any un 
satisfactory outcome of our work 1* the n 
suit of modiumiadc hesitation or mediumfftth 
temperament alone Their failure to colltih 
ornto is official 


Our in VC* tigs tion was not launched with 
the idea of embarrassing anybody We were 
In fact, naive enough to picture ourselves 
os seriously troubled by conflicting claims 
for precedence But when fifteen months 
pmut without a whisper from any high grade 
medium, wo are obliged to point out that 
if the conclusion of our work finds the be¬ 
lievers in the uncomfortable position out 
lined above by one of their own number it 
will be they themselves and not ns who will 
have put them there. 

We are aware of the fact that moat of tho 
prominent physical mediums are Bhyopeons, 
and that the American ones are remote from 
New York. To reroovo the one serious ma 
teriol obstacle, we make here in public print 
an offer which we have already made prt 
vatcly to one or two of those named. Thi* 
offer applies particularly to William Hope, 
Evan Powell, Ffanek Klturid Rrto, Willy 
or Rudi Schneider, “Stella O " Frau BUbert 
Mrs, Doane, Ada Bednnet, Mrs. Wriedt,aml 
the Jonsons. Its applicability to the Schnef 
der brothers, however, Is contingent upon 
their presenting a satisfactory defence, in 
the event that a very recent newspaper story 
to the effect that they hove been exposed in 
fraud Js verified. On the other hand, its ap¬ 
plicability will be extended to cover spy me 
dium other than those named, who makes it 
appear that he or she la worthy at bMtosfen 
In the same category It applies apetffcdly 
to aa American lady of vary large medium 
Utlc repute who sincerely seeks anonymity 
The onMw of By* C Vumpe is ertwiy on 
tbs ground that, from aft reports, ah* ap- 
patts a rather unsatisfactory person to work 
otith, it is not to be token as on expression 
of opinion oa her mediomstrip. - 

W medium named or quattfirtng, we 
wilf encore trsnspdrtatkm to New," fork, in- 
re page 
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OUR ELECTRIFIED CIVILIZATION 



In the Home 


Air Hater* 

Motor* for 

Auto Bogin* Haakon 
Autowwtfa Binpw 

Sawing Machine* 

Vacuum Cleentr* 

Betl1tla«m 

Washing Machinea, 

CmOtean 

Curling Iron* 

etc 

Newel Poet* 

Fane 

ftreotator* 

Fueee 

Radio Equipment 

HotFtoca 

Rectigon for Charging 

Iron* 

Automobile and 

Maada Lamp* 

ntno vmrav 

Lighting Equipment 

vwvqr vwticnn 

Motor* 

Solar Glow* 

Mtearta 

Table Stove* 

Motor* for 

Tranaformer* 

Buffer* 

Turnover Toaator* 

Grinder* 

Waffle Iron* 

Ic* Cream Ftaeeer* 
Inner* 

Worming Pod* 

Water Heater* 



In the Office and Store 


Ait Heaton 
Bread-baking Oven* 
Chocolate Warmer* 
Elevation and Control 
Fane 
Fuaaa 


Meter* 

Motor* for 
Adding Machine* 


Motors for 

Envelope Sealer* 

Ticker* 

Coffee and Meat 
Gnnder*, etc. 
Dictaphone* 
Duplicating Devfcca 
Ihnd Board* and 
Switch** 

Safety Switches 
Ventilating Equipment 



On the Railroads 


WfMfeW 


Automatic SwbUrtona 
Baking Ovena 
ClrtuUB * 

Control i 
Electric I 


Fan* 


lamlettng M aterial* 
Maeda Lamp* 


Lighting Equipment 
Lightning Amwtsra 
Un* Material 


Motor Car Equipment 

Motor* 

Motor* and Control 
for Shop* 


Apparatus 
Bower aod Babbitt I 


Where 
Westinghouse Serves 

At home, at work, at play, and on your 
way from one to the other, you live in an 
electrified world made possible by the 
generation and transmission of alternating 
current —the great contribution of George 
Westinghouse to his fellow men 

The organization which he founded has 
made the application of this power to every 
phase of human activity so natural and 
simple that few realize how it has revolu¬ 
tionized our civilization 


WESTINGHOUSE ELECTRIC & MEG COMPANY 

Offcn In all Principal Cttir* RffireMiCativn Ev*ryu>h#r« 



At Sea 


Cuk hflVr* and 
AuxUIark* 
Electric Heating 
Apparatus 
Engine Room 
AuxUtxrlei 
Pan* 

Q*Dey Equipment 


Insulating Material 


Maada L am p* 

Ugh ting Power Plant* 
Motor* and Control 
Meter* 

Propulsion Equipment 
Pump* 

Reduction Gear* 
Switchboard* 

Turbine* 

Ventilation 



In Light and Power Plants 

Circuit-breaker* 


Control Apparatus 
Fan* 

Frequency •changer* 


Inti mm *rt* 

Inula tor* 

Lighting Material 
Lightning Arroetor* 



Channel* for Wiring 
Oenerntor* for 
Heating 

Generator* for Radio 

Ignition 

Micarta Qear* 


Micarta Propeller* 
Pulley* 

Starting Motor* 
Stream Lining for 
Generator* and 
Strut* 



In Mines 


Panel* and 
Switchboard* 

Pump* 

Relay* 

Synchronous Converter* 
•team Turbina* 

Stoker* 

ffi—. 11 - *— 

W ILL III m HI I IB WiO 

Switching Equipment 


Motor* 


Voltage Regulator* 


Arc Welding 
Equipment 
Automatic 8t*a 
and Controller* 
Automatic Subetationi 
Battery Charging 
Equipment 
Circuit Breaker* 
Electric Heating 
Apparatus 
Fan* 

Gear* and Ptnioiu 
Headlight* 

Insulating Material* 


Maada Lamp* 

Lightning Arres t er* 
Line Material 
Locomotive* 

Motors for Holst* 
Pump* and Tipple* 
or Breakers 
Motor Generator* 
Portable Substation* 
Switchboard* 
Synchronous 
Converter* 
Transformer* 
Ventilating Outfit* 



In Mills and Factories 


Are Welding 
Equipment 
Automatic Starter* 
and Controller* 
Circuit breaker* 
Fan* 

Furnace* and Oven* 
Fu*e* 

Oluc Cooker* 
Insulating Material* 
Knife Switches 
Lighting Equipment 
Locomotive* 


Maada 1 
Mater* 

Micarta Gear* 

Motor* 

Panel* and 
Switchboard* 

Power House Appart u * 
Safety Switches 
Space Heater* 

Static Condenser* 
Stoker* 

Transformer* 
Ventilating Equipment 



On the Farm 


Curling Irons 

Fan* 

Fuse* and Fuse Boxes 
Iron* 

Maada Lamp* 

Motor* for all Home 
Appliance* 

Motor* for Po w er 
Purpose* 

Out-door Switch House* 


Percolator* 

Power Stand 
Radio Equipment 
Switches 
Toaster* 
Transformers 
Waffle Irons 
and the 

Westinghouse Light 
*nd Power Plant 



On the Street 


Street Railway Equipment 


Arc Welding 
Equipment 
Automatic Substation* 
Babbitting Outfit* 
Babbitt Metal 
Baking Oven* 

Circuit breaker* 
Control Equipment 
Fans 

Gear* and Pinions 
Insulating Materials 
Lighting Arrester* 


Lighting Fixture* 

Line Materiel 
Machine Tool Motor* 

Maada Lamp* 

Motors 

Portable Substation* 
Relays 

Solder and Babbitt 
Pot* 

Switches 

Trans fo r m e r* 

Trolley Poles 


Street Lighting Equipment 

Cable* and Conduit Ornamental ffoet* 

Control Apparatus Street Hood* 

Maada Lamp* Transformer* 


Automotive Equipment 

Ammeter* Starting Mow* 

Generator* Switches 

ignition Equipment Timing Gear* 

Lighting Equipment Voltmeter* 

Maida Lamp* 
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"These wheels have proved themselves 
to be a most satisfactory purchase” 


T"\AYTON Steal Whotli »r« daily prov- 
A-' ing their worth by rendering exacting 
service under the moat adverse conditions. 
They increase the life of motor trucks 
because they are built to bear the brunt 
of heavy loads and absorb the shocks of 
bed roads. 

The exclusive hollow-arch construction 
of Dayton Steel Wheels combinos endur 
ing strength with light weight. The Day 
ton Wheel is s bulwark of protection to 
the unsprung parts of a truck which are 
■pared much destructive wear end tear 


A truck is no better than Its wheels. 
Don’t overlook the importance of selecting 
the right wheels for your trucks. Specify 
once and wisely For Strength, Light 
Weight, Tire Economy, Durability, Ac¬ 
cessibility and Pleasing appearance, spec¬ 
ify Dayton Steel Wheels, 

Built for jolid and pneumatic r/rti and 
for any standard type front or rear axle. 

The Dayton Steel Foundry Company 
Dayton, Ohio 




Steel TracK Wheels 



Can Formica serve you 

as it serves the automobile makers? 


'C'ORMICA timing gears are running in hundreds of thousands of 
A high-grade motor cars where silence is demanded, where dura¬ 
bility and freedom from distortion are essential—where high speed 
operation, heat, oil and moisture impose the severest conditions. 


For a wide rang* of electrical, radio and mechanical usss Formica offsrs qaslltie# 
of tha highsat value that no other material possesses in like dsgrss Every day 
it is solving new problems. Every manufacturer should get acquainted with 
Formica. Let Formica engineers study your problem. 


Formica automotive timing gears for replacement purposes are sold by the 
Perfection Gear Company Chicago, III. Write for Booklet, What Formic* /«. 


THE FORMICA INSULATION COMPANY 

4645 Spring Grove Ave , Cincinnati, Ohio 



Our Pay chic lavaatlfmtMMi 

(ConftoWd from pap* fftt) 
sure adequate maintenance while hers, and 
procure return p assage home at the end of 
the sittings—subject to reasonable advance 
Assurance regarding length of stay and ac¬ 
ceptance of teste and apparatus whose use 
Involves no danger to the medium. We will 
give all ruasottahle assurance of good treat¬ 
ment If dthor or buth of our 12,500 awards 
are won us a result of this offer, we shall 
deduct the amount thus spent! if they are 
not won the financing of the Investigation 
will bo our low. And in self-defence, we 
must specify that a e cannot hold this offer 
open to late applicants, after it has been 
accepted by any early comer It will, how 
ever, not be withdrawn on any other ground 
than that it has been accepted, or that our 
award has been won and if circumstances 
justify we will extend Its benefits to more 
than one applicant It will expire by limi 
tation when our original offer expires, if the 
original offer is extended, the coutlnuance or 
discontinuance of this supplementary otoe 
will be specified 

Little Fishes and Big Oil Pools 

(Continued from pope ZM) 

the rnivenuty of Pennsylvania, Dr Joseph 
Leldy one of the moat active of early Amer¬ 
ican Scientist*. 

Fully forty yeurs ngn ” says Dr Mac- 
fnrlano Dr Ltddy pointed out that the 
chou ping oil from the Philadelphia gne works 
when paused into the Srhaylki/I Kiver gradli 
ally bot ume cuught up between mud particle*, 
and then the whole was precipitated as an 
oil clay him to the bottom where it became 
the foundation for oil ahalo or clay This 
was later confirmed and extended by Stuart, 
the Anglo Indian geologist, in his expert 
nients with Burmese petroleum " 

Doing into this la more detail, Dr Mac- 
farlmio found that the mud takes up the 
oil two fine particles of mud and one parti¬ 
cle of oil generallv lx ing found together But 
the flnul proof that earth oil cornea from 
fish is found in the fact, generally known to 
geologists that deposits of fish bones and 
scale* are always found in or near nil known 
oil deiKisits 

‘ I have taken the Information on which 
my BtnUmeut* are baaed from authentic 
st It ntlfic records says I)r Muefarlunn nt 
the same time that I have studied oil ahalca 
in the fields from which such supplies are 
directly obtained These show that through 
out the world wherever oil Is fonud there 
is a so-called bono-bed or fish bed or fish and 
oil Nhnla stratum, ranging In thickness from 
a few inthe* to .several feet, Some of these 
consist wholly of fish bones or other remains, 
and each such deposit represents a treroen 
dims slaughter of fish by some prohistone 
earth cataclysm 

“Oil is now being found by geologists, bat 
for some reason no one heretofore has con¬ 
nected the prm stance of fish bone deposits 
and fish oil with the finding of petroleum or 
rock oil Yet it is u fact of scientific record 
that wherever there is oil there are these 
deposits stretching in some cases for hun 
dreds to thousands of miles In some of 
them the explorers have found embedded per 
feet skeletons in such number* am to lndicato 
deposits of millions of fish 

The question wUl arise, how are these 
fish killed Nearly every person is familiar 
with the fact that a severe shock in the 
water kills all ftah within reach, by vibrn 
tion In the area of greatest intensity of an 
earthquake the slaughter of fish is beyond 
computation Coast lines are altered, also, 
and cither by that process or by upheavals 
of the bed of the sea, millions of fish may 
be killed instantly and buried. It is then 
only a matter of a few weeks until the oil 
has been forced out of them Into the sur¬ 
rounding nhata, by pressare and decomposi¬ 
tion, so that the shale then become* a pro¬ 
ducer’ rock. The oil often migrates, however, 
to adjacent strata which may then become 
reservoir rocks or sand This process goes 
on all the time. It Is not necessarily con¬ 
fined to earthquakes. We do not need to 
list all the causes of death to fish. It is 
necessary only to consider the vast area of 
the sea the teeming multitudes of known 
specimens of fish, the known yields Of tell 
to res Use that the waters of the earth con¬ 
stitute an almoat Hmittae* distillery fog thf 
production of crude petroleum* 

♦There is every promise of great 
dent oil supplies for the future, especially if 
present known oil strata are penetrated ftp. 
increasing depths, but In edndnufng jpti- 
dinal relations. Increasing ntfUjutioa also 
of oil shale rock will furnish practically ok- 
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Speaking 
of Friends 


W E like to consider the 
Scientific American a 
it big circle of friends all 
in one another’s 
and all sharing the 
of the big achieve¬ 
ment of the hour. 

With its vast resources and 
numerous editors, the Scien¬ 
tific American can be of 
friendly service to its sub¬ 
scribers—and we find our 
subscribers always respond 
m friendliest manner. 

But like a young publication 
of only 80 years we are 
ambitious to make more 
frfenda, and in this we turn 
to you. Mailing back to us 
this coupon filled m with the 
name of one of your friends 
or associates will mean 
doubtless a new friend in the 
Scientific American. We 
will mail him a special offer 
too attractive to refuse. 

You know that the money 
in a Scientific American sub¬ 
scription is little indication 
of fiie twelve months’ enjoy¬ 
ment and services of this 
periodical You know that, 
but help us tell your friend 
fits same thing, and let us 
know whether or not yob 
wish your name mentioned. 

Thanks, as one friend to 
another. 


Tb be a reader of Scientific Amer¬ 
ican is to be thoroughly and 
accurately informed—in the 
Wg dfecueeiom of factory, 
office or dub you can 
quote Scientific Amer¬ 
ican as your 
authority. 


iSdEKTIFICAMERICAN 

MUNN St CO. 

NEW YORK CITY 



American Pub, Co, 
rjy, Mew York 


fonthAwn 


i PlMMi tend your special faiend-to- 
oAr to the n#o» below 

. . . .. 

■■ K g u * . . . 


heartless supplies for ussy wmhtriw when* 
the* ere found. It* extraction at reason 
Able coet should be one of the problem* that 
inventive edenoe should solve A skilled 
scientific staff of gfrologtit* and paleontoln 
(lets should have wide and accurate know 
ledge of fossil fishes and aren fragment* of 
them, so that when definite areas are inviMti 
gated It mar be possible to locate and follow 
the Important oil bearing mnes along with 
any by the aid of their typical flah fauna. 

How Gold Leaf is Made 

(Continued from pave 2J4) 
original one-inch square of rolled sheet A 
pack Is then made out of a thousand eheeu 
of leaf, Interleaved ns before between she* ts 
of goldbeaters skin, and this is again beuteu 
with an eight pound hammer Final stzi of 
the leaf is five inches squaip. The luat 
beating operation hurts on the average twelvi 
hours, dependent on the weather, and the 
steadiness of the eye and arm of the beater 

The finished films are laid on calf skin 
cushions and cut with a little device, made 
in the form of a bob-sled from lnfquortil 
Japanese cane Strip* of ranlaoca reed urt 
gluad into the runners and serve bh tht <ut 
ting «1gw. Groat care must be exercised in 
this operation for the extremely thlu films of 
gold aro easily tom The fineness of tbewc 
leaves of gold Is demonstrated by the foot 
that they can be torn without nny difficuty nt 
all by blowing the breath across thorn After 
being cut, the lenvee are placed in books 
made of tissue paper and coatod with oihri. 
Twenty five leaves are found in ouch book. 

The entire duration of the gold leaf pro 
cess Is 85 hours The wholn thing in ii 
matter of beating pounding a hoHVy linmnur 
to spread the gold into a fine film und at 
tile Hume time using great skill to avoid 
tearing holes in the sheet Gold loaf 1« 
used in ranking signs but It also has a few 
additional applications Himijtoolod books 
are usually lettered in gold loaf, and furm 
ture and fine woodwork an* decorated with it 
Its sole technical or acientific nse seemR to 
bo making the eleetrieul instrument known 
as the elcctroscoiH*, which is used for detect 
ing static ele< tricity 

Gold leuf Is not to be confounded with gold 
foil The latter used bv the dentist in fill 
Ing teeth Is very much thicker than gold 
leaf. A sheet of gold foil, four inches square 
weighs from four to twelve grains, whih 2f> 
sheets of gold leuf of the some star weigh 
approximately five grains. 

New House Bill Aimed at Patent 
Frauds 

IN JANLAKY, Hepresentathe Ivewis C 

* Crumpton, of Michigan, introduced U R. 
5790, whose salutary puriioae is to prevent 
fraudulent, deceptive, and other Improper 
practice in connection with the prosecution 
of patent applications befort the Lnited 
States Patent Office In urging his bill 
which deserves every support, Represontativr 
Crampton said that, iu Washington and a 
number of other places throughout the coun 
try individuals firm* and even corporations 
are acting as patent attorneys and inducing 
clients to entrust important patent business 
to them with tho idea that they are author 
Ued to practice before the Patent Office and 
he also suggested that in scvtrul Instance s 
attorneys who have been disbarred from 
practice before the Patent Office urt pructh 
ing under cover, while othi r men who huvi 
never been registered, and who are not cn 
titled to be registered, aro representing the m 
selves as patent attorney* and taking fno* as 
such He incidentally calls attention to a 
case wherein one of his own constitucntx 
was led to pay some 11500 to an association 
not registered, but practicing, uud not having 
any right to practice The purpose of Iti p 
rosea tativs Cramptou's bill is to prevent 
anyone from practicing directly or indirectly 
before the Potent Office who is not registered 
to practice, or who has been disbarred 

Hie Senses of Bees 

rpHAT bees are color blind at people wunc- 

* times are, and that they learn their way 
about by peHence rather than by instinct is 
the oonduslon reached by Prof, F FHsch 
and Lothar Tirala, German biologists, who 
have made a careful study of the insects 
These Investgators have*shown that to the 
bee, red and black look alike, orange and 
yellow look the earn* as fftesn and that 
there is no difference in the appearance of 
blue, violet and purple. But bees have one 
advantage ever man: they can a* the ray* 
of ultraviolet light, »pdi are invisible to 
wr ey*. 

It waa also discovered that tba mysterious 
guiding influence by which the bs«U brought 


Cut Plant Painting Costs 

Thess Thro* Esssntial $ Sops You 
30% to 50% on Plant Painting 


Vortex point* am fall 
bodied oil paints of the 
highest quality for Interior 
or exterior use They are 
specially prepared for me¬ 
chanical application 

Vortex Paint 


A handy man at your 
plant can easily operate 
the equipment and we will 
instruct him how to handle 
it properly 



W* loan you the Vortex 
Equipment It op e r a t es or 
a different principle than 
ordinary aprsy painters— 
longer range, greater speed, 
and confined paint delivery 
make for better, cleaner 
and leas costly results 


Our Demonstration Offer 

If you have painting to do wc will tend 
Paint Vortex Equipment and a Demon 
atrator to your Plant to ahow you jtmt what 
we have If you do not approve the demon 
stratton you may send everythin* baik to 
ua and you will have Incurred no expense 
Write us now 


The Vortex Meth 
od la different A 
good many Plonla 
have increased 
their Light and 
Production bv 
thia low coat aye 
tern— 
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Suitable Grades 
for Various Services 

“CommercUr 1 Annular Ball Beeringi arc made in numerooa grades to 
eatiify the demand for the leaat expensive bearing which will perform 
satisfactorily under given conditions 

It i« wasteful to um a high duty bearing where the service doca not de¬ 
mand it And likewise it is false economy to use a cheap, crudely 
made bearing which soon breaks down 

USE 


Commercial 

ANMUUA SAU. •lAfttftOS 


IN YOUR PRODUCT 

A 

We tfM hut issue J a V *fly in ferm alive keekiet en Commercial Annular Ball 
Boating* giaing lead enpaeiti*s and the uses ef tke vmrietts types W* shall ha 
pleased te send this hoaklet to all imguirsrs 

THE SCHATZ MANUFACTURING CO. 

23t Falrrlew Ave , Poughkeep.U, N*F 



,7he owner of a 

Tycos 

Stormoquide 
is his own Weath¬ 
er Forecaster. 


ITirrc is a Tyros or Taylor 
Temperature Instrument for 
every purpose How well thei 
have served their purpose may 
be judged by the fact that the 
Taylor Instrument Companies 
arc today the largest nianufae 
turers of temperature instru 
moits in the World 


h\h r/'i\/ni”!k rrf (////■ a 


Tycos for Industrial Purposes 

Anemometers 

Barometers 

Base lf«Ul Kara Metal and Radla 
tlon Pyrometer* 

Electric Contact Temperature Con 
trala 

Hydrometers 
Hy ammeter* 

Recording and Index Thermometers 
Mercury Column Vacuum Pressure 
and U GauffH 

Mineral Oil Testing Instruments 
Ha In Gauges 

Tamperntur* Frasaur* and Time 
Regulators 
Thermographs 
Thermometers 
Bartering Compaasea 

Catdto^s await your request 





hack to its hlva Uf fiddling more than ex 
perlenoe. It haa lota* baee known that beea 
find thdr way homa aoonar the looter they 
hava Uvod in their hire. To teat this com- 
mon-senec view beea were *put to nleep by 
ether, taken to a new hive, and moved aotne 
twelve yard* away None of them oouM find 
their way back to the hive until the third 
day afterward, a hen 80 per cent got home. 
By the eighth day, however, 80 per cent of 
them bad learned to find their way back to 
the hive, 

Man-Made Lumber 

(Continued from pope 950) 
thoroughly cemented to this blanket Thia 
raakee tho blanket of Increased strength, 
water nnri moisture resistance, and renders It 
absolutely impossible for any air currents to 
pose through It The final step in the man 
ufacturo of balsam wow coulists in trim 
miug and slitting the blanket Into such 
widths and lengths as are dtofred, after 
which the blanket Is rolled up wto bundles 
and is ready for shipment 
Thus, it will be noted that in the tnanu 
facture of balsam-wool certain steps in the 
paper making art have been made ass of, 
but the individual fibers have been fabri 
cated by an entirely new formation in order 
to get the low density and high heat resist 
ing properties deal rod The new product is 
not paper it is of a truth, ai our titlo im 
plies, artificial lumber 

Owing to the remarkable lightness with 
whlrh the wood fibers have been rearranged, 
halsam wool hits found a ready sale wherever 
it is desired to prevent heat losses, especially 
in the insulation of houses ears, etc Homes, 
for example, insulated with balsam wool of 
which a great mnny have already been built 
In the Middle ^Vcst, are not only more com 
fortable to Jive in, but enu be heatod with 
a saving of over 30 per cent in the amount 
of fuel ordinarily required 
The second product more recently dovol 
oped at Cloquet Is quito different from the 
balsam wool just described although it is 
made from the same raw cellulose material 
This product, to which the trade name nu 
wood has been given, is a dense solid mass 
of tree fibtefft pressed together into boards 
4 feet wide by 16 feet long and varying in 
thickness from % to % Inch These large 
boards are then resawed Into smaller boards 
of any sise desired Since the process starts 
with tho individual fiber just os in the paper 
industry, It is possible to use tho natural 
wood In any form or rixe whatever In 

fact, tho process use* sines Rnd forms of 
wood even too smalt and crooked to he 
ordinarily profitable to the paper maker 
thus slabs edgiugs sawdust trimmings etc 
make an Ideal raw material for the inanu 
focture of na wood and from them la made 
finished product which can be suwod 
nailed sanded and finished like natural lum 
her, but with the added advantage that it 
warps less and has no defects such as knots, 
shakes, pitch pockets worm holes etc Tn 
tho lumberman's vernacular nu wood is all 
F A 8" or clear on nil sides 
In the manufacture of nu wood the sbw 
mill offal is first chipped to small particles 
mid is tliLn treated with an alkaline solu 
tion but not to the same degroe ns in the 
manufacture of balsam wool The alkaline 
treated chips a re then ground mechanically 
in the presence of water, *> that they are 
torn to pieces and the structure of the In 
dividual colls in many oases Is completely 
destroyed In this condition they are sifted 
to render them waterproof and are then 
flowed in a current of water on to a soreon 
and subjected to heavy pressure to force oat 
the water The pressure reduces the mass 
of fibers to a stiff board like cost of wood, 
which is then subjected to heat so that the 
remaining moisture is reduced to about six 
or eight per cent The Apsl result is a 
stiff, strong dense board or wood fibers, so 
intermingled and interlocked that the ayn 
thetlc product has none of the grain chef 
acterlstic of nature! wood 
Nu wood is designed to compete with lum 
her for such purposes as furniture cores, 
boxes, wood trim, panel stock, etc. It takes 

K * as well as natural wood and as It 
glue roost tenaciously, it makes an ex 
cellent base for veneer stock 


time for the tfrpliito M the hnttlsflss* to 
gain the mum aItitodn to tk* atuokew, a*d 
until they have vetoed this aittaads they are 
useless. It weald be only a rare and fartu* 
nate occasion on which the atopteaeg that 
were being canted by the battleships would 
bo hovering flftosn thousand feet in the air 
waiting for a supposed attack, Ibf scouting 
and observation purposes small airplanes eg 
balloons could be used with advantage by 
battleship# r but a fighting force of aircraft 
tied up with a water fleet would dertalniy 
appear to be of little defensive value against 
aerial attacks, A battleship might as weQ 
take along submarines to combat enemy 
submarines. 

Above all It moat be remembered’ that 
bombers can now operate at low i Wi t srfii . 
There has been very little said about this! 
But the bombing testa that took place off the 
coast of North Oarolina last September 
Opened the eyes of observers who saw it 
te smoke screen and smoke bombs now 
make it possible for a fleet of airplanes to 
attack a fleet of battleships from the ex 
tremely low height of five hundred feet at 
point blank range. 

The strategy can be worked In thia way 
Two or three fast and small airplanes may 
drop from a formation that is approaching 
or has not yet come in sight of the battle* 
ships, and circle the targets with smoke 
tureens, or curtains. Their speed of about 
200 miles an hour would provide a humming 
bird sort of a target to anti alspraft gunners. 
The bombers following up oould sweep down 
behind the screen, break through at an un 
expected point, drop the bombs upon their 
targets and disappear behind the smoke 
screen on the other side. The anti aircraft 
gunners have had to sweep their pieoes 
through an are of about 180 degress within 
n few second* and do it amidst the bursting 
of shells, and probably with burning phos¬ 
phorus (see illustration) miming down 
their necks. This maneuver was not carried 
out last September, but it was apparent 
that it could easily have been done. Mnny 
expert observers were of the opinion that a 
formation of bombers could burst through 
that heAvy white wall of smoks and attack 
at a low elevation 

Iu such an attack the first attacking 
pi ones would be of the fast type, carrying 
lightweight poisonous gas or liquid flame 
bombs, which they would drop upon the 
battleships This would force the personnel 
Into gas masks or below deck, so that man¬ 
ning the Anti aircraft guns would b\ out of 
the question j 

Although anti aircraft fire can "haver be 
entirely o\erlooked or minimised by airmen, 
moans are nvailnble to make it ineffec¬ 
tive, such as armor, altitude, smoke, poison 
gas, and liquid fire An attack through 
smoks can got carried out with still greater 
sufety, by airplanes dropping smoke bombs 
from a great bright n half mile or more 
from a fleet of battleships, in such a position 
that the wind would blow the smoke over 
the ships, shutting off horlxontnl and vertical 
Uslon, bnt still enabling aircraft to spot 
them amid the haze It has been learned 
from flying that a heavy ground mist which 
greatly obscures vision from the ground esn 
be easily seen through from the air when a 
little altitude Is gained 

Great bewilderment would be Imposed 
upon a fleet of battleship oommaudfars, if 
they wore suddenly plunged igto a smoke 
fog while they were steaming in formation, 
and ton* of bombs to begin raining upon 
them from above—bombs of gat, fire and 
explosive*. Random or fleeting shots from 
nntl aircraft would be of Uttla value. Tbs 
airproft, tied to the battleships, oould not 
take off in the smoke with safety These 
smoke bombs, too, would M> -doubt contain 
poisonous gas. It la rumored that a bomb 
has been developed in Europe, containing a 
heavy gas that eat*. Into the flesh Ilk# strong 
add, and that another has been tried out 
that contains liquid which sate into stem to 
hydrofluoric add into glass. 

Another possibility of attack wo* appar¬ 
ent last September In the early morelsg 
low clouds hang over a glassy sea. It would 
have been May for the fleet of afctsefcfng 
bombers to approach their targets just 
these clouds and, after dropping their bonib* 
from the* doud Tiast which would partly 
have hidden^ them from the anti-aircraft gup 


nors on tire battjtehip*, to have swung up 

K to there doud* where they would hsrre 
ten practically immune from gun tea, With 


Bombing the Battleship 

(Conimued from pope t$t) 
ship fleet Is attacked by airplanes the attack 

comes with such suddenness, that the air- _ ^ _ 

planes, which are “tied” to the ship* and the development of nut 
carriers, cannot poritbfy tot wanned up and foul wfitor, such as 
into the air before the attack is over aadwad winter " 4 
the attacking craft have flown far from mftoi 
scene, ftjs power of poritionl It 


tbs staunchn 












The kind of service 
that sells Kelly Kats 

Sometimites a truck-owner s need for traction is so 
great that he may buy Kelly Kats for this one quality 
alone Another truck-owner may buy them for the 
exceptional mileage they give or the cushioning they 
afford but the majority of men who use Kelly Kats 
do so because they combine all these qualities to a 
marked degree * 

This fhct is emphasized m the following letter from 
“ the Rio Grande Oil Co of Globe Arizona 

The added traction and resiliency of Kelly Caterpillar 
truck tires is sufficient to cause us to equip our trucks 
with them but take mileage into consideration and 
there is no truck tire that will equal them 

When a truck-owner secures in Kelly Kats not 
only the one quality he particularly needs but also all 
the other qualities he wants he naturally continues to 
use them 

Kelly Kats are today the most widely used truck 
tires on the market 

There are no Caterpillar 
tires but Kelly Kats 

KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York N Y 
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4-cyUnder 4 to 6 ton Autocar 
delivering o*l o an office build¬ 
ing in Chicago Loop D strict * 

Autocar short wheelbase 
makes this possible 

S HORT wheelbase is an outstanding lty and economy of operation, which 
feature of every Autocar truck be have been proved in competition under 
cause the engine is under the seat Think all sorts of conditions, are other distino 
how this increases the productive time tive features of Autocar motor trucks 
of trucks and drivers m crowded traffic. And The AutocarCompany,for 26 years 
at freight terminals, in coal yards, m a leader in the industry, places squarely 
narrow streets and alleyways behind every truck so y lt8 unusua i 8er . * 

Modem mechanical efficiency, durabil- vice system of Direct Factory Branches. 

The Autocar Company 

LSTAftL SHED 697 

Ardmore, Pa 

BRANCHES JN 46 CITIES 

Autocar 

gas and electric trucks 

EITHER OR BOTH - AS YOUR WORK REQUIRES 

A complete line of Autocar trucks; new rebuilt and reconditioned, 
capacities 1 to 6 tons chassis prices from $1100 io $4800 
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THE LINCOLN HAS WON 
NATION-WIDE ACCEPTANCE 

N ALL parts of the country, the 
Lincoln is known as a fast, easy- 
riding, smooth-running, and lon&- 
lived car. Its beauty is admired, its 
abilities respected. Through brilliant 
qualities of performance and sound¬ 


ness of construction, it has definitely 
established itself in the &ood opinion 
of the nation as a car of outstanding 
and enduring worth. 

See any Lincoln Dealer 

LINCOLN MOTOR COMPANY 

DIVISION OF FORD MOTOR COMPANY DETROIT MICH 
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Ball Bearing AeroFerry Makes 

1000-Foot Trips Across Mersey River 


S WINGING high above the water this 
aero-ferry of the Widnes Transporter 
Bridge, connecting the little manufactur 
ing town of Widnes, Lancashire with 
Cheshire, England, makes 1000 foot trips 
leross the Mersey River carrying pissen- 
gers and vehicles The aero-terry is sus¬ 
pended by steel cables from a truck trav 
el ling oil the lower part of the bridge 
The towers are 200 feet high 

Skayef bill bearings on the wheels of 
the truck, which is 55 feet long and 24 


feet wide, make possible the nun failing 
service of this novel ferry The lend is 
c irncd on polished steel balls which roll 
practically frietionless in hardened races 
of steel 

A Ithough this is an unusual application 
of Skayef b ill bearings, they will give the 
sime degree of unfiiling perform mee, 
rcdiK e frie non, save pow cr and cut m un- 
tdiinec costs when applied to lutomo 
tive and industrial equipment 



I4 (,I Volume ISO Number ft Published monthly by Scientific American Publishing Crnniiany at 231 Broadway New \ urk N > and minted in the USA* 
TMM gwwmno 19M Elrnd „ m.tlor Juno I* 1«1» »« th« port offloe Now York N Y under thn uct of M.nh 1 ltK« 
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Kelly Kats are helping 
to build a city 

In Longview, Washington, a whole new city is being 
built, “from the ground up ” Naturally, motor trucks 
are playing an important part in this work and it is 
interesting to know that practically all these trucks 
are equipped with Kelly Kats. 

In a recent letter, The Longview Company says 

“When building operations were started in October, 1922, we 
equipped all our heavy-duty trucks, with one exception, with 
Kelly-Spnngfield Caterpillar tires and now, after 14 months of 
service, they have proven their excellence in every instance 

“Kelly-Springfield quality is exemplified by two sets of Caterpillars 
which have given service for more than 20,000 miles and are appar¬ 
ently good for 10,000 miles additional, this record being made under 
pioneer conditions which subjected them to heavy wear and tear * 

Kelly Kats may not be perfect truck tores but for 
heavy duty service they have yet to meet their equal 
They give exceptional traction, all the cushioning that 
is needed and mileage which alone would make their 
purchase a real economy 

There are no Caterpillar 
tires but Kelly Kats 

KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York, N Y. 
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With the Editors 


S OMETIMES we employ this page to 
five you a taste of what is coming 
along In future issues, but another legiti¬ 
mate function which it must also serve 
Is that of telling you something about the 
personalities that contribute toward mak¬ 
ing the current lasuo what it Is In the 
present case, Sir Oliver Lodge occupies 
the post of honor An article from him 
on atomic physics 1 b the strongest possible 
evidence of the Scientific American 
policy of going to the man who knows, 
for direct, first hand, fully authoritative 
statements of the lutest scientific ad¬ 
vances. Sometimes this policy cannot be 
put Into unadulterated execution, the 
man who U able to go into a laboratory 
and come out with a contribution to 
human knowledge is not always able to 
write about his own achievements in a 
way that shall make the best appeal to 
the layman He may be the world b lead 
ing scientist, yet lack the sense of proi>or 
tion that euablea the successful writer to 
*Ude over the mlnutie and spot the big 
outlines of the story Or he muy be, In 
plain English, a miserable writer—lots of 
perfectly Intelligent workers In profes 
atonal fields are Just that, we know prom 
luent doctors who can t write a decent 
letter In such Instances, the first hand 
account that appears, nominally under 
the signature of the great man hus actu 
ally been prepared by a member of our 
own profession—one whose business It is 
to go out and get in contact with a storv 
absorb ita essential features, and write 
about them sequentially and Interestlngh 
But when we present an article bv Sir 
Oliver Lodge, the world knows that no 
ou< h Intermediary has been at work, that 
the text is in Sir Oliver’s own crisp 
illuminating style, quite free of any Jour¬ 
nalistic tinkering 

S IR OLIVER doea not exhaust the list 
of firsthand authorities who address 
you through the pages of this numlier 
One of the leading research institutions 
of the country, bo far as the solving of 
major industrial problems la concerned 
la the Forest Products laboratory, of 
Madlaon, WIb Anything that you want 
to know about wood or wood products 
the FPL either knows or will find out 
And from time to time, wheu they have 
completed a bit of research In whUh the 
procedure employed or the results nttalned 
are guch as to be of general interest, we 
give them the space to put before our 
readers the firsthand statement of the 
man who has done the work It may be 
Mr Tiemann or it may be somebody else 
but whoever It is when the story carries 
the Forest Products Laboratory lalnd you 
may know It Is by the man who did the 
work 

A NOTHER person who to the highest 
degree combines the power of ad 
vandng the cause of science with the 
ability to tell about it in proper proportion 
and in thoroughly interesting fashion 
U Dr Lucklesh We suspect very 
strongly that he knows more about the 
practical application of light than any 
body else in the world And we have a 
very strong personal reaction toward him 
as well He, as much as any person with 
whom we are acquainted, contradicts the 
old-fashioned Idea of the old fashioned 
•dentist as the man with spectacles, long 
whiskers, an abstracted air and a com 
ptete detachment from the material things 
of the world If he entered the room with 
an eminent lawyer, a successful bank 
president, or a prosperous hardware mer 
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thunt, anybody who did not know him 
might l»e pardoned for surveying tbe pair 
and asking “Well which one Is Ihe set 
t ntlst? Perhaps one reason for the 
greater popular confident e In s< lenre 
today than yesterday tin greater willing 
ness of tin world of uflairs to believe that 
the scientist Is standing on l«»th feet and 
has his lu ml ilrmly HttHched to hln 
shoulders, Is the prevalence of scientists 
of the type so well represented by Dr 
Lmklcsh 

N O less vivid in the editorial mind la 
the imrmxmllty of Dr Oradenwltz, 
through whose efforts we have the lm 
jtortant and atworhlng article descriptive 
of Dr Drucks work Dr Oradenwltz 
more than any other of our friends repre¬ 
sents the successful execution of a precon 
reived plun Physically disqualified from 
the military or official career which auto¬ 
matically formed, before the wht, the goal 
of every German of the educated classes, 
Dr Oradenwltz entered the University 
with the dtllberuic Intent of making a 
linguist of himself How well he suc¬ 
ceeded is testified by the fact that bs 
contributes to so many different publidft- 
tlous in ho many different tongues that 
he finds it desirable to have several type¬ 
writers sialUn^d ulsmt ids study, In order 
that he may avoid the removal of semi 
finished work In one language to make 
way for an emergency Job in another 
When wo first calk'd upon him, Idgh up 
in the apartment house out In the Frled- 
enuu district, whh li he and the other 
tenants huvi to run themselves In lieu of 
the defaulting landlord we found him 
pounding out oorrvsjM>ndence In German 
on one machine while a half finished 
article which he was translating Into Eng¬ 
lish from a French original slood nt 
attention In a sc tmid The Doctor trans¬ 
lates thus, or indulges in original com¬ 
position if the tin umstames admit of 
this In mid out of all the languages of 
western Europe—mid i>erhnps some of 
those of the eastern half And we know 
of nothing quite so t\phalli German as 
the way in which, responding to a ring 
lie Mitres Into the tc lephonc transmitter, 
“Gruu a a a-denwlt? I’ 

S PEAKING of German telephones—they 
liuvt one little wrinkle which we 
opine, might be worthy of Americas utten 
tion Using the Instrument at Zentral 
6537, say one dcjdns to call Dr Graden 
wit7 at It lit Ingmi 3 10S When the oper 
utor at the Z* nfr il exchange answers, 
one dm sn t shoot t la w hole nunilier nt her, 
American style oik simply u>.ks for the 
Hhelngnu exc Imngo That Is one enunci 
ate^ the single word Klielnguu * and In a 
nuum nl uni hears Ihe saint word rejs ated 
In ones tar b\ wa\ of notlec that one 
has got Hlningau One then asks fornum 
ber 1308 without nni prefix of course 
and one gits it With fewer repetitions 
of the number It stands to reason there 
are fewi r wrong connections given 


B UT one other vagary of the German 
phone we never did mid n* ver would 
get used to Instead of giving the number 
bv single digits as we do, they give It In 
blocks c»f two Thus 2V78 would be 
“twenty five, seventy-eight* Well that’* 
nil very fine unlit vou Ntnrt doing It In 
Gt rnmn win n it becomes “fllnf und zwan- 
zlg acht und sleb7lg* —in kngllsh five- 
und twentv tight and seventy TV™ 1* a 
curious Interlocking turned InsldtMiut tf 
feet to this which must be experienced to 
be appreciated 
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MOTOR TRUCKS 


When a company purchases 
another and still another Fed¬ 
eral until they have a large fleet 
• - -that is evidence of an inti¬ 
mate first hand knowledge of 
Federal quality* • *a firm be¬ 
lief that Federal Motor Trucks 
will provide year alter year 
transportation at less co&. You 
will find many large Federal 
fleet owners who will quote 
figures to prove this. 


The Syracuse Ice Cream Company of 
Syracuse, N. Y , is one of the many 
Federal Fleet owners, which has found 
Federal Motor Trucks economical and 
dependable in transporting their 
product to their customers They will 
tell you why they have purchased 
them since the first one started their 
work for them 



Prices of Federal Trucks 


1-Ton 

$1675 

lVfr-Ton 

2150 

2Vi-Ton 

3200 

3Vi to 4 Ton 

4200 


5-6 Ton * $4750 
7 Ton - 5000 

Light Duty Tractor 3200 
Htsvy Duty Tractor 4235 





FEDERAL MOTOR TRUCK COMPANY DETROIT 
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T*® announcer i microphone m il locatad tn a sound-proof 
4 annoansing booth having doable plate- flam windows and 
■Mag altar vision to both studios, SpaeUl wall* nmdir th# 
vtoua to aoonds from the studio*. The 
the studios repeat tha an nog near • 
' ‘ i him to give direction* 

_ _ finnan while the etudlo 

tha announcer • control panel (4) enable 
n announcing microphone or those In 
• ana 7) There art two microphone* 


Hfa practically impervious 

i^rJ^VS a-ism , 

‘ aipteeament of Inatrumenta and singers ' 

_awl tabes on tha announcer a control p 

to switch In hi* own annoanclnj^nUcroph 


a and Mall a tadl o (8 

herr the perfoman 

MAOT ^TtiTSSB (W‘ 


iiiar and one emergency The annoanoar a 
■ * aanoe as heard 

riven from tha 

_ ____ __ _____id is) Indicate 

taf aoiarsd "Mghta whether or noTtha stadlo'ie~on the air, the 


carrier wave la being sent out, the microphone* are switched In 
or etudlo director or announcer la wanted on the telephone 
Bach door to the atadlo* haa a rod signal light (11) which Indi 
cate* that the studio I* on tho air If any ona disregards 
this atonal and opens the door when transmission Is taking 
place the loud speaker* ana automatically disconnected As u 
further precaution the doom (12) are equipped with special 
knobs which can be opened only by some on# familiar with them 
A loud speaker M3) oonctakd in a horn cloeet, reproduces 
the broadcast entertainment for the reception room A vent! 
latlon system through duet* (14) keeps the studios and rerep- 
Uon room cool and comfortable under ail conditions oven though 
all window# are closed Adjustable deadening curtains (10) are 

readily adapted to suit the music being tranmltted* A double 
wall with dead air apace (16) prevents radiation of hall and 


elevator noises from the main corridor to the studio The an¬ 
nouncer who is the key to the whole situation !■ In direct 
communication with the engineers through desk telephone (17) 
Tha equipment panala (18) are mounted with alt the nccoeeary 
apparatus for controlling the microphone amplifier# and input 
current* to the special cabltw oonnoctlng the studio with the 
broadcasting station as well as controlling and adjusting remote 
control telephone lines which operate the station from outside 
points. Special equipment for equalling tinea to correct attenu¬ 
ation. as wWl as inatrumcnU for measuring the gain of any 
amplifier and group of amplifh r« is provided Behind the 
panels Is a large loud spmkcr (111) which provides the moni¬ 
toring engineer* with pith* t- (ho «hirtl » output or wtUl the 
output of a loop ^adlo receiver The individual views show 
(1) the studio (2) aerial (8) broadcasting (4) control board 


THE RADIO BROADCASTING STUDIO OP 19241 A VISIT TO STATION WEAF IN NEW YORK CITY 
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"This Is Station 

Putting Radio Programs On the Air and Taking 


By Austin C I^scarboura , Mem 

Author of Radio for Fverybodj Wtr«Jm 



Nh two, three, four five Hello, Fort 
\\ nod <>ih two (lire* lour Jive Hello 
k ort >\<wm 1 lit rt m hoiio musk for Atm* 
And it moment Inkr nime the 8trains of 
tlu An\It ( horun fi<Jin llie ojiern It Trovu 
tote phm d for nhout tin fifth th time 
that day by the hardworking tv limb r tyi* phonograph 
of intlur <|m*Htlonuhh muehul ntlulmmutM 

That was tin radio hroad< nstlng program of 1009 
An h matter of fait it wan not Intemleil aw a 
broadcast fuiturt Back In thorn diijn we firmly 
lodleved that radio tt h phony might l>e uyed an a 
rapid tmuiiM of w Ireks* communication esjieUally 
for military operations Of course wo 
uppretlaletl the fatl that the radio tile- 
phone conversation could lx intercepted 
by anyone, hut It ne\er iwiurred to uh 
that this means of i oinmunkutlon might 
be employinl for nation wide tntertaln 
ment Little did we drunii that the very 
weakness of radio tclephon\ —Its total 
lack of set recv—-would some duy become 
Its greatest asset 



99 


Them Out of the Air 

AIEE 

Course etc 


With Sputtering Arc and Baked 
Microphone 

No beautiful broadcasting studio was 
available In those pioneer days for our radio telephone 
efforts Instead we were working in tin Icy cold room 
of the wireless station loraied Isdilml the big dlnuppeur 
lag guns of Fort Hunuxk, amid the barren wustes of 
that stick of lund known as Sundy Hook No neat uud 
almost Invisible microphone wuh pros* uted for our vocal 
talent, Instead, we were shouting into u long lllxr 
horn, as we stood before a large tubli fitted with u 
tall back covered with dtllcate elettrhul meters and 
fuses and swlUbes 1 in media Lly before us were teu 
tall copper cylinders filled with water and resunbllng 
nothing so much as the pipes of un orgun Below euch 
copper cylinder was a large curiam button, all hut 
pr&wlug agulnst the bottom of its respective cylinder 
Between the cylinder und the carbon button pluvod 
an unsteady eh t trie uri, sputtering and dickering hII 
the while The ten arc units wire arranged in two 
banka of fixe uics ruth, each bank controlled bv a 
large upright handle, bo that all five arcs of the 
hank might Ite strutk ut once Once the nrrs wert 
formed by touching and tlun separating tlu copper 
and cnrlsm mi ml»erH, It was nen usury to 
adjust the gap of the arc so us to get 
\lte utmoHt stability making fm unlfoim 
radio waves on whit h to impress tlie ttle- 
phone nu sNuge or mush And here was 
tlie annoying fiature for no sooner did 
we get one of the arcs fairly constant 
and turned our efforts to tlu next unruly 
arc than the first an would go off on a 
rampage, electrically speaking 

Liven cxceiillonal luck It was itosslhle 
at tlmpH to get all ten arcs on their 
beat behavior This huppv state of allairs 
was confirmed b\ tlu passive suit* of mw 
of the electrical Instrument* known as the 
oscillating dnult ml ill ammeter 

The next step was to prepure to talk 
The mhrophom, or device which (runs 
lutes sound wave s Into their elec trlcal 
equivalents, vva* In this case u Hat cart 
ridge with two contact buttons it was 
HUpped Into a holder over which was 
placed the long filter hum Then If the 
arcs were still l>ehnvlng tlummlws we 
were reudv to talk—or shout, to lte more 
precise In our description 

All of which was for the purimoe of 
convincing tlu rnlted States Annv signal 
< orps thHt heri was a wireless teh plume 
that would work- on occasion W< 
were emit nv orlng input some soimds*Intn 
the nir nt Foil Hancock and Irvlrig to 
get those name sound* out of tlu air again at Fort 
Wood eighteen miles away as tIto crow files The 
Fort Wood receiving station was bv no means of fortu 
nnte location ho far uh radio N eopcenied lavause 
It nefdled right at the verv fort of the bronze lady 
known as the Statue of llhertv Despite the nppllra 


Major h. H Armstrong, the well known inventor of present day radio receiving 
circuits, and hia latest model of super-heterodyne receiver 


tlon of a flve-kllowntt Input at the transmitter—juwt 
ten time# os much energy jin the usual presently 
broadcanting station—we could only hope to get 
through to our ufixlous listeners in once In a great 
w Idle 

Tlu output from our arc transmitter was passed In 
large measure through the cartridge mb rophone with 
the consequence that the loose carbon grains of the 
microphone were soon baked Into a solid mass bv the 
develoi*Hl bent All the while we were shaking or 
playing the phonograph, It was necessary to rap the 
mlciophom holder with a screwdriver so us to break 
up the hnked carbon grains In order 1 hat the sound 
waves could l>e accurately translated Into variations 
of the outgoing radio waves \t the end of several 
minute's of more or less uncerl dn transmission the 
microphone would he bakeel solid and a new one would 
be necessary 

That In brief, wns the 1909 moelel of radio broad 
casting station The author, who participated In those 
early radio telephone attempts, had no Illusions about 



Three 1924 models of radio receivers. Upper left Standard super-heterodyne 
partly open to show the six tubes, tuning condensers and batteries. Lower left 
Handsome period cabinet receiver Eight Cabinet type regenpflex receiver, 
with self-contained loud speaker 

the possibilities of rndlo telephony To him as well 
ns to others engaged In that early experimental work, 
the tertinlcul obstacles were such hh to seem Insur 
mountable As n laboratory exjierlment the radio 
telephone was Indeed Interesting hut as an everyday 
convenience, it was doomed tu failure 


And Along Come the Vacuum Tuba 

In the annals of a young art Hke wireless commtinl 
cation, fifteen years Is an age Even as we were 
expei lmentlng with our crude arc transmitter, Lee 
DeForetd a wireless exiierlm* nter and Inventor already 
well known nt that time, was at work on his audlon— 
a modified form of electric bulb In which are 
placed two elements In uddltlon to the usual flla 
ment one of these h metallic plate or cylinder, 
known us the ‘plate/’ and the other a latticedike 
structure known as the grid” 
tour years after our disheartening efforts at 
wireless telephoning a young student at Colum¬ 
bia Unlvi rsltv hdwln H Armstrong was delving 
deeply into the Jntrluulcs of the audlon or vseu 
mn tube, Hnd evolving new and wonder 
fully efficient circuits for radio transmis¬ 
sion and reception That was In 1913 
Two years luUr the Amerlam Telephone 
& Telegraph (Company startled the world 
by assembling a large battery of vacuum 
tubes for the purpose of generating radio 
waves with which the human voice was 
projected through space from Arlington 
to Paris Then, as If the spanning of the 
Atlantic were not a sufficient accomplish 
ment the telephone engineers Immediately 
followed up this feat by talking between Arlington and 
the fur aw-ay Pearl Harbor in Hawaii a dial once of 
7500 miles That was In 1915, the same year that the 
trans-c«ntlnental telephone line was Inaugurated—an 
astounding engineering achievement also due in large 
measure to the appfic nthm of the vacuum tube, this 
time as a perfect ’repeater to build up attenuated 
voice currents nt Intervals on llielr long Journey from 
coast to coast 

From 1915 the story of the radio telephone moves 
along through the trying days of the World War With 
our entrame into the fight we found it necessary to 
develop the radio telephone as a means of rapid com¬ 
munication lielween airplane* nud the ground It Is 
safe to say that years of normal rndlo development 
were crowded Into mouths in those days of great 
anxiety 

Then c ame 1921 The Wcstlnghouse organ!Ration began 
a aeries of radio telephone experiments for the purpose 
of testing certain microphones and radio telephone trans¬ 
mitters. Soon the radio umateurs took keen Interest 
In those experiments After a while the 
Wesllnghouse organization found that Its 
experiments were coming to be looked 
upon as a public Institution Aside from 
radio amuteurs, who are primarily lnjer 
ested In communicating with one another 
by means of the dot dash language of the 
teh graph code, numerous laymen were 
buying receiving apparatus so as to listen 
lu on these experimental talks and phono¬ 
graphic concerts which could be taken out 
of the «ir 

So radio broadcasting came about, and 
the rest of the story Is of too recent 
origin to require reiteration at this time 
If anything It Is the present-day vacuum 
tube which has made radio broadens ting 
possible The pioneer workers, making 
use of the t roublewome and uncertain 
carbon arc for generating the radio waves, 
were hopelessly Imndlrupped Not only 
was the carbon arc most Inefficient in the 
generation of radio energy, but such 
energy a* U did produce had to he handled 
more or less directly with a microphone 
which could not stand up under such an 
ehctrical strain Back in our 1909 ex 
periments we had to change microphones 
about every five minutes—and each micro¬ 
phone cost us about $300! 

Now the vacuum tube Is the marvel 
of modern electricity It can he used to 
convert direct current into alternating current of very 
high frequencies, suitable for radio transmission Feed 
it alternating current of any frequency, and it will 
convert such current into direct current It may be 
used to detect delicate radio waves In fact, it Is a 
super-sensitive detector In radio work. The vacuum 
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tub# acts as a relay or repeating device, In that It 
will Impress on a powerful current every UmracterHtle 
of a weak current It 1* this facility whUM permits 
of using the vacuum tube as un amplifier In radio 
receiving, or as a so-called modulator In radio trims 
mission, when the delicate voice current* are impressed 
on the powerful transmitting waves or ah thh rein ater 
In the long-distance telephone line, when It becomes 
necessary to boost up the attenuated telephone currents 
At the end of every bo many hundred miles of line 

The Gentle Art of Broadcasting 

How quickly we have become accustomed to broad 
casting 1 Only a few years back we were contented 
to Spend our evenings reading the newspaper, u maga 
line, or a bulky book If we desired a little entertain 
meat, we went to the nearby motion picture house or 
to the theatre Or we even cttlled on our friends in 
order to pass the evening 

Today it la quite different On our wuy home we 
look through our newHpuimr for the radio programs 
Wo learn what Is going to be put on the air tonight 
for our entertainment Not only do the radio programs 
tell us the names of the artists and speakers us well 
as their offerings, but also the exact fine at whHh we 
can look for those very features Instead of having 
to go out for our entertainment, y\e lmvc merely to 
turn the dlHls of our radio riKilyei to the projier set 
tings, and the eulertalmm nt comes to us from out of 
the sky It Is now too conn non pi nee to be fully appre¬ 
ciated, this wonderful thing called broadcasting 

There are two sides to radio broad* anting first, 
the talk or the music must be put on the air by means 
of a radio telephone transmitter secondly, the talk or 
the music must be taken out of the ulr by means of 
A receiving set The rudlo waves wUUh rurrj the talk 
or the music are strongest when nearest to their 
source, and gradually grow weaker as they spread out in 
ever widening circles to the vast radio audience J lit 
object of the receiving set is to intercept n small p°r 
tlon of the desired radio wave in its immediate vklnitj, 
by means of "tuning* or adjusting the frequency of 
the Bet to the desired wave, and then convert the 
energy of that radio wave into a replica of the original 
sounds. The nearer we are to the broad* anting station 
the more powerful the waves and therefore the more 
radio energy can be inter 
cepted Furthermore, the 
more powerful l h© radio 
energy that is being handled 
by the receiving set, the 
simpler the appurutus re¬ 
quired 

All of which may be quite 
elementary but in quite nec¬ 
essary in preparing u* for an 
understanding of the present 
trend of broadtnsting 

The latest statistics dls 
close that there are In the 
United States and Canada 
something like COO rudlo 
broadcasting stations. Of 
this number, approximately 
180 are using '500 WHtts or 
more These stations are 
sufficiently scattered so as to 
blnnket the entire country 

At first glance this would 
appear to lie a splendid 
thing—six hundred broad 
casting stations putilng as 
many programs on the air 
day after duy Hurolv one 
need never worry about 
picking up an enjoyable pro¬ 
gram, In view of the variety 
offered by the combi ned 
efforts of the brood* asters 
But unfortunately, this Is 
one caw* where quantity Is 
of secondary consideration 
If, la truth, It Is not of the 
very first consideration. With 
so many high power stations 
there is, If receiving eondi 
tlons nre good as in the 
cold, crisp winter evening, a 
considerable overlapping of 
wave lengths and, as a re¬ 
sult, more or less Interference Hence the listener in 
needs ft high grade sot In order to pick out nnv pnr 
ttcular station and bring It In so that the quality Is 
good. Tilts Is especially true if he is located In the 
vicinity of one of the undesirable stations 

Then, to make the situation worse, the public is bent 


upon long-distance reception Wh> It is essential that 
we listen to the Impussthk program of the Podunk Mre 
Departments band playing from the Podunk station 
when the neurby station la broadcasting Paul Whitt 
man’s famous dance provocatives, would la a detp mys 
tery except for the fact (hat P*jdunk la JJ81 inlhs din 


taut Distance lends enchantment And there you are 
In an effort to obtain distance, In ton mnnj < uses 
the listener trhs to get stations that are beyond 
the prop*r annuity of his receiving apparatus width 
results in forced regiianitlnn In what Is known as 
the regenerative receiver forced regeneration cutises 


the receiver to act as n miniature transmitter whhh 
emits a radio wave of nbont the same wave length as 
the stntlon that Is being listened to with more or hs* 
success Meanwhile, other llsteners-ln within a quart* r 
of a mtlo or more arc picking up the emitted wave 
width now gives rise to u whistle In their head phones 


or loud speaker This ense multiplied by dozens of 
others In the case of a small community or by thou¬ 
sands in the <use of a large < lt> icsults In a bedlam 
of whistles groan^ Hhibks und wlminot which break 
up the radio programs for many of iht radio audience 
Unfortanst* Ij for th* past two years out shortsighted 
radio manufio-turcr* have 
Hooded tht country with re- 
gtmratlye s* N of the most 
ofTf nslye t y p< s 

In many lo* allties the con¬ 
dition In this respect Is de» 
ploi able Proud*asters who 
tuk( purihular pt ide in their 

* (Toils mo greatly discour¬ 
aged oyi r this situation Tile 
woist ofUndcis in the pro- 
du< tl*»n of (hose rudlo 

blidles un the builders of 
crudi horn* made sits Sad 
to m bile the r* generallvo 
rei elver Is (he simplest, 

* hi attest and most efTe*tlve 
t\i»* of r*<*King apparatus 
for the efforts of (he uiua 
t* ur builder To make mat¬ 
ters still worse the Irre¬ 
sponsible di alt in In radio 
e*pdprnent art fore\er dress¬ 
ing up the old r* generative 
rereiv* r In sf«ne slightly 
tllftt rt nt style and selling 
the parts io th* gullible pub¬ 
lic umh r a nt w and high- 
Hounding lab* I AVer© tlie 
reg*nt rally* receivers to he 
placed only In the hands of 
skilled a n d cons* lentlous 
rudlo amateurs, tlure would 
be 111 tie If ii ii v of the unbe¬ 
coming noises turn heard Tor truth b> lell tin regen- 
erath* recther when prop* i |y ojierated does not emit 
a disturbing waye In Great Britain yvhtr* our trial® 
and tribulations as ploneeis in this radio broad*astlng 
art have be* n «im fully studied h regeneratlye re**elver 
of nnv kind Js |h>kUI\*I> tabooed 

A Better Receiver or More Powerful Transmitter— 
MhichT 

V\ hat Is tlie remedy for this condition' Thut 1® a 
(luestlon whhh broad*ast* rs and the radio Industry 
and list* m rs In have be*n asking Hit mselves In 
truth Ibis Is tlu gruv*<d prohkm y\hl*li < on fronts the 
broad* asters, upart from the economi*al sidi whhh I® 
quite unotlur story 

r l here hi to lie two remedies avuHahle in solving 
the present state of tla nlr first th* us< of roc* I vers 
whhh will not and cannot unit a yarn of any kind 
secondly to bring tin trausmltur nearer In the reridv 
lag set either by piling on nun* poyv*r in our piesent 
broinh listing stations or In Insmlling more hrond 
tasting stations at various iminis mum to the listen 
eis in am! operating tlasi sr itlons as rijieuters of 
a single progrum s* nt out from sons c* ntral or prl 
niury station 

Maintaining Its plane* ring spirit In the broad* astlng 
field the \\*stlnchousi organization has taken the 
Initial st* p tow ai d sol \ lag I he pi * si nl situation through 
th* transmitting * ml lash u| of pi i* lug (la laird* n on 
tin rudlo audit in* rids orgunl/ition his ban \york 
lug out * mauH of bringing I lie programs mnr*r to 
tin re*elylng s*ls 

Her* Is how th* thing am b* don* ‘suppose we 
hn\i u studio In V w \<nk broad* istlng the finest 
tji>e of programs In ord* r to >rlng thost programs 
yylthln r*_u* h of the list* tiers In throughout the Middle 
M*st lit us say we nnisf op*rat*, a powerful station 
somewhei* in ih*_ Mhhlh W Tlie sarn* programs 
ar* (*> lie r* broadcast* *1 from th* Middle West station 
whhh Is tbtiffou a ripaitir stuihui Tyv<» methods 
are aynllahle for p* rfnrmln.. this s« ry h * one by tele¬ 
phone win tiansmisslon l>*iy\**n th* \* \ ’I ork studio 
i ml the Mhhlh A\ * si r* p* ater transmlltir and the 
other hv the spe* 1 it y\lnhss transmlssinn of the pro¬ 
grams—*pilt* dlsilii* f from th* regular hrnmh acting 
y\nve—th* s|s*lal yams islng Inf* n< plod at th* re- 
p« at* r stat Ion hv in* ms of a sultabU r*s*ly*r und then 
l<Ml to th* Ininsinllter for re-tr insmisslon 

Now Imagine If >*»u will, a numb* r of the** npentcr 
atftlIons l*>**at* d throughout the 11nltod states This 
arrangtnant would gl\* tlie radio midi* in es In every 
pari of the country th* finest programs available 
lndlreitlv from IheGny Whit* Wa\ or from theNatlcq’* 
( apltol, in ample yolume «*o as to b* Intercepted with 
the simplest recther Obviously th* repeater station 
(tontinutd on pope S38) 



Typical multi-tube radio frequency portable set, with self-contained loud¬ 
speaker The loop Is In the lid of the esse 



Simple internals of the Armstrong super heterodyne receiver Note the small 
loop which intercepts the radio wave 






304 


SCIENTIFIC AMERICAN 


May, 1034 


Experimental Telepathy 

Tests by Dr. Carl Bruck, M.D., Berlin, on the Transmission of Drawings 

Adapted by Dr Alfred Gradenmtx from the Investigator’s Report 


H *~ MIMMtOUS In vest l gn to rn hn\e been at 
fruited b> the |»onn 1 bill tj that there exists, 
ajmrt from the normal channels of nun 
munliutlon LUrmigU tin mognlzed senses, 
a means of contact Itetwewi human minds, 

. a meuns for Hie )nt( rthungt of Informa 

tion and Ideas of such sort uh to make appropriate the 
use of the word “telepathy In <htiripterlacatlon Of 
those who have intend tills UlUf some, like Ooovir of 
Inland Stanford, bate corn ludtd that telepathy does 
not (Kiur tlie appurent instane* s to the contrary being 
due to oolncldtnci on tin um hand or to the unretog 
nlred (und sometimes li\jien nthetlc) njjcrntlon of the 
ordinary senses on tin othtr InwHtlgutnrn of the Brit 
Ish Society of Psychltnl lhaeimh on the other hating 
taken due precaution* against tlkne factors, still ob¬ 
tained results tliat indicated the yiasHlng of Information 
In soma way, whlc h they considered It itermlMHUde— 
or even perhaps noc^ssnn—to mogulze us telepathic 
Admittedly the more 
startling Instances of 
apparent telepathy art 
quite spontaneous, and 
save by the rarest good 
fortune Inaccessible to 
the investigator Ad 
vnlttedly the attempt to 
produce the phenomenon 
experimentally works 
under grave dlsadvnn 
tages, as compared with 
the spontaneous opera 
tlon of the telepathic 
faculty But If when 
we My “telepathy* wo 
mean simply a clalrvoy 
ance In space or time, 
or both, operating In a 
fashion not defined, 
there seems excellent 
reason to believe that 
this may occur both 
spontaneously and less 
reliably, under experl 
mental conditions. 

Perhaps the most or 
dlnary mechanism for 
experimental telepathy 
Is that In which Ideas 
are fixed by means of 
rough pictures drawn by 
one experimenter which 
the other ei|»erlmenter 
attempts to reproduce 
under conditions of Iso¬ 
lation Rgalnftt all nor 
malcommunication The 
attempt to secure sue h 
Isolation U not a simple 
one The Investigator 
assumes an except I on u I 
degree of scientific and 
moral responsibility for such sources of error as, apurt 
from conscious und untonmlous fraud by the subject 
may be due to Illusion on the part of the Invesilgutor 
himself In my own exiHrlimoitH 1 hu\e attempted to 
gain security against this sort of thing bv keeping the 
drawings In portfolios throughout the teat, so (hat they 
should be visible to nobody while In the crises where 
this was not done e\trv precaution whs taken to Insure 
that there should be no \laU)lUt> of the drawings to 
the subject, ettlur directly or through reflection 
Former experimenters hn\e dealt 'mtisfuitorll\ with 
such obvious things as Tnlrrorw pictures and window 
glasses hut thev seem often to have overlooked the 
much more universal reflection cm the (omen of the 
investigator or possibly, on Ids eve-glasses When 
such reflections exist It need not be asked whether 
their pwceiitlon hv the subject would Is* conscious or 
uneonwlous whether Jt would be entirely normal or 
would Involve u visual hvj* resthesla 
Objections to the use of drawings prepared by my¬ 
self and known to nobody else wire frequently met by 
testa with ph tares Improvised on the moment bv other 
persons present ^uch fac tors ns the help possibly de¬ 
rived from motive automatisms of experimenter or 
spectator (unconscious whispers, animating mlmka, 


gestures, etc ) likewise had my attention and I feel 
that ! can guarantee that none of my results were due 
to "muscle reading* The sittings were under the con¬ 
trol of members of the Berlin Medical Society for 
Pajthlc Keseurch No mystic ritual was observed— 
there was no expectation affecting the mind, but like¬ 
wise no Intlmldutlon or aggressive skepticism, liable to 
humiH*r the subject's psyche Fraudulent muneuvers 
were never observed, all objections and reservations 
were Invariably recorded, even though their futility 
were immediately realized Particularly was the choice 
of too commonplace motifs for the drawings avoided, 
as well as those which, like the distinction between 
“yes’* und ‘no * Involved too simple a choice. It would 
seem that In uny eM**rlnietit to which It Is hoped to 
attach significance, the topic present in the mind or on 
the paper of the experlmenter should l>e of such sort 
as to offer the subject In general terms a hundred or 
more alternatives. Any conspicuous success will then 


defy explanation on the ground of clumce coincident 
The four persons experimented on In the tests here 
reported showed intense scientific Interest, without any 
Improper secondary Intentions- They were young men 
between 18 and 24 years, civil servants or employe*. 
One never returned after his first (negative) test, a 
wNornl died after two very fine positive trials. The 
third, Mr Z, submitted to 19 tests but the bulk of 
the work was done with Mr K, an unsalaried clerk of 
18 In on optical institute The tests were mostly made 
under hypnosis, and all four subjects proved easy to 
hypnotize Alternating tests with and without hyp¬ 
nosis were made, and very good results &ere obtained 
in simultaneous tests with R and Z both having their 
uttentlon centered on the same drawing 
The experimenter s role was limited to a brief Indica¬ 
tion that on Intense concentration uj>on the original, 
this would make It* nppeuranee in the subject's Internal 
perceptive field In such manner as to be readily recog 
nlzed and copied The results were made known to the 
suhjet t and to the others present only in toto , at the 
termination of the sitting for an Immediate announce¬ 
ment failure Is known to hamper the psychic mech 
nnlsm of the following numbers on the program Short 
Intervals were allowed between each two Individual 


tests, nevertheless, fatigue was marked toward the end 
of each sitting 

The summation shows that of 108 sittings, 20 gave 
positive results, 82 results of more or less partial sat¬ 
isfaction , and 06 were negative Two cases of failure 
should be eliminated as due to voluntary or In volun¬ 
tary suggestion from me Inasmuch oa there Is not 
apace here available for complete display of all these 
tests, only the more remarkable cases will be discussed 
here Headers who desire more complete Information 
are referred to the more complete report which will 
appear In book form (Julius Puttmann, Stuttgart), an 
English edition of this volume is contemplated. 

The very first tests, two In number with Mr I (the 
subject who died) were In the deepest somnambulistic 
hypnosis These were “open" tests and In addition to 
the ordlnury precautions against “mirror telepathy" the 
subject was souted at right angles to the experimenter 
rather thun opjxjslte him Referring to this test, Figs. 

1 1A show a surpris¬ 
ingly faithful copy of a 
house with gabled roof, 
door und two windows. 
No Importance, of 
course, Is to be attached 
to correct drawing, the 
main point being the In 
elusion of the whole, or 
of one or two dominant 
features. On debypno- 
tlzatton the subject 
showed complete am¬ 
nesia, not being able to 
Identify the house which 
he had copied even 
when confronted with 
the original 
In tl|e case (Figs. 2, 
2A, 2B) where the orig¬ 
inal consisted of the 
character 6, the posi¬ 
tive result of Fig 2A Is 
slightly disguised by a 
somnambulistic autom¬ 
atism following close¬ 
ly upon the Initial suc¬ 
cess After the six had 
been properly copied, on 
auto-suggestive Impulse 
to further drawing en 
sued, probably analo¬ 
gous to automatic writ¬ 
ing or automatic art 
The somnambulistic au 
tomatic component is 
dlstlnctH seen to follow 
after the telepathic one, 
and a simitar sequence 
was eventually noted, 
repeatedly, In the case 
of Mr R especially 
Figs 8, 8A, 8B and 
4, 4A, 4B—ladder and cup—are portfolio tests with' R 
and Z In almultaneous bjpnosls Mr R, to whom the 
A figures pertain was the moro gifted here, from the 
artist's view, and automatic additions are found in the 
pall and the spoon, whereas Mr Z renders only the 
elements of the original, omitting even the saucer In 4B 

Figs. 5, 6A. come from a portfolio test with Mr R- 
oo a drawing rapidly improvised by one of the specta¬ 
tors in an adjoining room Besides a reproduction 
accurate to the very details of the liqueur glass, there 
is here an automatic addition, eventually identified as 
a record from the mind of a little boy belonging to Mr 
R's circle of acquaintances. 

AU further figures are from tests with Mr R. In 

6, 6A, such details as the wart, the deep folds of the 
upper lip and the sectional view of the right eye, ore 
particularly evidential This, like 7, 7A, 7B, was a 
portfolio test, offering no opportunity whatever for 
conscious or subconscious fraud In the case of Fig 

7, we have, respectively, the result from using the same 
original with successive tests In and out of hypnosis. 
The subjects could not know that the same original 
was used, even If we ignore the fact that he Was In 
hypnosis the first time. 

The rhomboids of Fig 8 Illustrate admirably the 



The number* penciled upon the corner* nf the original* Identify these plain numbers 1 2 it* are the drawing* made by the experl 
me nter while number* wfflxed by a 6 lire the reproduction* made through a pr woe* preauiwsd to be telepathic by the subject or subject*. 

For fuil description, see the text 

Six of Dr Brack's most striking Apparent successes in telepathic transmission 
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reproduction of the characteristic outline of the orlg 
inat That this doe* not always occur, however, but 
that the subject’* work may be limited to some slg 
nlficant Individual element, appears In Fig 9, seri*?nt 
Let the reader examine the thick head and the tapering 
half of the tall, the checkered central piece was miss¬ 
ing and has been tilled In by me One can easily get 
here the Impression of a defect In the Held of imiu 
psychic vision Being a portfolio test behind the sub¬ 
ject’s back, this Is of particular Interest, the more ho 
since the some original 
was repeated, three 
times, with the sumo 
curious result—the sub¬ 
division and gap In the 
telepathic drawing per 
slated 

Mg 10 (scissors) shows 
a methodically contln 
ued series of tests from 
the same original The 
component elements, the 
scissors-bundle, were re¬ 
produced first us dumb¬ 
bells and then as plnce- 
nex, and in the final 
test, made on Mr Us express desire Isaausc of htfl 
only now huvlng the feeling that lie was sure of him 
self, the original appears In It* total I f v with mii'h 
wealth of detHlI 

Numerous experimenter* have reported n mat of 
telepathic lag In which the drawing upon which n 
failure had but just betn scored would bt successfully 
reproduced In connection with tin next Item taking the 
place of the true original provided for this and nccu 
si on ally this Ing extends over nn even greater Interval 
than consecutive tests. I have had five Instumes of 
this but In Fig 11 I Illustrate the direct reverse phe¬ 
nomenon In this case the original was a bottle nnd 
the subject drew something like a hat Bur I was 
struck with the likeness between the top jwrtion of 
the original, the stopper with the bottle-neck, and the 
hat as drawn so I requested Mr U to go on drawing 
He then left the hat ift statu quo and proceeded to 
make h new drawing 
below It, of the top of 
a street lantern, and 
this eorresixmded In 
every detail to the orig¬ 
inal waiting in the 
portfolio, for tho next 
test If the displace¬ 
ment In time la to be 
regarded as a telcputhie 
phenomenon the antlcl 
patlon and the lag must 
be dealt with and ac 
counted for together 

A metopsychlc explan 
all on of anticipation and 
deferment has been at 
tempted on the hypoth¬ 
esis that during the sit¬ 
ting the subject has tele¬ 
pathic access to the 
whole experimental com 
plex prepared by tho In¬ 
vestigator This, of 
course, Is no explana 
tlon, but merely an al¬ 
ternative description of 
the phenomenon, withal 
It seem* n very reason 
able description. 

In Fig 12, a candle¬ 
stick with candle was 
first rendered as a letter 
balance, It might be 
disputed whether this 
was a complete or only 
a partial failure But 
an hour later, when the 
failure hud been made 
known, Mr R Insisted 
( upon a repetition, and 
faithfully reproduced 
the original Whether this Is n cane of deferment or 
of gradual solution of tho tank, across an approxlmat 
Ing Intermediate result, U left to further Interpretation 
of the case (We assume that Dr Brack may be trusted 
to have made sure that It wns not due to the subject s 
having In the meantime seen the original —Kdltor ) 

Further Illustrations are crowded out, but the results 
of several Interesting tests may be described without 
plrtortal r epresentation A similar case to that of Fig 
12 Involved a soup ladle, which was first rendered as 


a key (the dissimilarity of outline Is not m pronounced 
as this statement might Imply—hdltor) , later, In a 
repetition at Mr Us Insistence, the original was repre 
dueod with great at<urac\ 

In wane Instant* h il rather complicated phiur* was 
used, and u description In words asked foi rutlar than 
h drawing Thus two fighting cork* fm ln^ om an 
other one being liuvIhIi Muck nnd the other brownish 
yellow, brought out a n ft ri uco to a ‘hluek fowl Bold 
that the success was but iwirtlul, Mr It asked to make 


tlie test In drawing, and produced two conventionalized 
curved figures In outline which could be reconciled with 
the < ucki If om were deft nidued to do so hut of a hh h 
a more accural! estimate would be that tin ir symbolism 
(ould not Is* identified Over these lie ultimately wrote 
the words gray* and ‘ At How/ in the (orrect ordi r 
The existence of two sepal ate figures of unusual out 
line had been apprehended with their colot the exact 
rendering of their shui** laid been quite projierly, md>- 
ordiuafed In connection with unuther descriptive test 
employing n black and white drawing of spring scenery 
with shepherd and sheplte idess, Mr It saw a colored 
scene of autumnal character, with a farm Moderately 
safjsfuctorv as showing com prehension of the general 
effect this Is again Inadequate In detail, the test ought 
perhuiw have been continued 
As long us we can do nothing liettt r than hazard 
vague guesses us to the pHvchlc process Involved In per 


formances of this charm te r any such Interesting details 
of the phenomena must be carefully kept on record 
But so fur from suggesting any new hvpothesls of tclet^ 
athv, experimenters us a rule, should be content with 
simple queries Thus following Prof Oeste rr h h wo 
may ask 

* Is It a case of direct television or elalrvovnnce bv 
the subject with regard to the object (the dm wing for 
example), without nny active cooperation by the expert 
men ter or any other agent? 


'Or Ik It possibly some sort of physical transmission 
of the ph\slologb ul prcK* 08 * of vision or p*rioption from 
thi e \i»eriim liter to the subject > 

Or finally, Is it a psydilt process urMng from 
Kcjurtca so fur lilac c'esnlble in our unclu standing 7 
Only In tlu nun * C rthsthctdu as well uh all other 
occult phenomena being dot to an exclusively cerebral 
fututlon would It Is lMtssihle to udopt an ♦ xelusive 
psvt ho ph\sn al viiw|»olnt or c\en on a purely physical 
basis to Imagine ladlatlons of some sort from tlie brain 

hh currier of the tele¬ 
pathic faculty But this 
e\tlusl\Llv cerebral fte- 
tivtty has not leeen gen 
o r a 11 v in know Ic dged, 
even far the jvsyc_hlc pbe- 
nmianu of the conscious 
mind and this lack of 
knnwhHlgt is c 1 ear ly 
scon wlirn Uh het em 
ploys foi the teleiwthle 
planomcnon In its en¬ 
tire tv tla term “Lryt 
e» n r h e s la ’ — a term 
which amounts In sub¬ 
stance to a clearly 
staled * {fjnoruntux 1 he numlier of original tests by 
I host pilmailh fitted for ihe task Is Inadequate, the 
theory must Ihe rc foie c tf nmwdty lx inadequate 

In conclusion a word should tie said of the weak 
|M»lnt met In all fields of psychic research—the absence 
of HatiHfnt torv results in ecentral nnd demonstrative 
tesin which would not lu all cases aocm to be disposed 
of l>\ the hyiKithesis of emotional psychic impediments 
such us often do make themselves felt The feur of full 
ure inadequate mental contact with the subject, tem 
IKirai v nbm nee of the usual c xperlmenler, we know from 
the normal experience of normal psvchology ure likely 
to lead to failure With many subjects, Individual sag 
gestlblHiv Is bound to bring ulsiut a condition of saper- 
prepareduesH and enhanced telepathic productivity 
with regard to euntonmrv and sympathetic suggestions, 
wlihh under other conditions nmv lie lacking In tlie 
cutee of Mr It, despite a continuous extelleni contact 

with him a whole 
series of failures was 
often observed under 
what appeared to be the 
usual conditions The 
Intimate cause of such 
trnijsirury psyc hlc in¬ 
disposition will not for 
the present be under¬ 
stood any further thnn, 
speaking generally the 
similar te mporary Indis¬ 
position Is understood 
In ronmvtion with «)J 
lntellectuul activity — 
uad espcslully with ar¬ 
tistic, Inspirational ac¬ 
tivity The fact Is that 
all artist* both produc¬ 
tive and reproductive, 
whom uchlevemedts arc 
strongly einotlonnl show 
Just this periodicity of 
effective work 
Tlu part in 

adclltlon to conm lous 
will and |H)Hstl)ly not, 
assumed by ft* lings and 
etnol Ions st nsatloUfl 
and i»e roe prions In te¬ 
le puthv ns well as In 
other meta|tt.vchh phe- 
noimna has vet to 
ascertain! d The ex¬ 
haust ton observed even 
bv myself nnd some¬ 
time** by the very spec¬ 
tate >rs toward the end 
of a test sitting the 
fet ilnis of disinclination 
p n h s n> l v connected 
tin re with should to 
some extent account for the presence of temporary dlsa 
hi 111> Constltullve factors should doubtless lie consid¬ 

ered as well pubertv marriage climate* constitutional 
health and specific disease Infections iwssiblv even a 
change In tlu kcm Ini medium The suggestion of good 
faith Inherent in the variability of these iverhaps the 
most trvlng of all the phenomena of the mind Is far 
too strong to \m thrown aside nt h Word from the 
thoughtless critic We* should expect success to be 
cupric Iems and we find it sec 


AS THIS issue goes to (/re compositor, tve art perfecting plans for an experiment of our oivn simitar to 
AX Dr Zifuc^ 8, bul covering a very much greater ground The cxpcnmcnteis mil work f fom the IVOR 
broadcasting station in Newark, and every member of the radio audience who is su#cien/ly interested 
may become one of the * subjects * by the simple process of intoning in We shall have ihe experimenters 
concentrate upon a succession of numbers words objects, pictures , etc , and ivc shall ask the subjects' to 
try to get an impression of what these are, to record these tmpressions , and to report to us bp maii We 
should have a number of responses sufficient to make possible a severe statistical treatment of the results , which 
will be made public in the earliest available issue of thi SCIENTIFIC AMERICAN— that of June if the Work 
of compilation is not too arduous, otherwise that of July — The Editor 



Another series of tests in which the **teiep*thic«!ly M received impressions of the subject checked up well with the 

original* 






806 


SCIENTIFIC AMERICAN 


May, 1924 


Putting the Atom to Work 

The Attempt to Isolate its Energy, and to Find How it May be Released for Human Use 

By bir Oliver Lodge , FRS 


litmuH. vulcht of hydrogen is not 
ixuitl} 1 but * art till measure 
mint Ih found to be 1 0077 Who 
could imagine (tint in tills slight UIh 
treiuiniy—width Indi id nuuls some 
OXp burnt Ion to umkt Jnlelligihle — 
nil I mint ns* ston of ihjss1L>1l outrgj 
Is indl* ut< <1 width smut *|iiv wlien 
we have Inarm <1 Imw nun liecomt 
acres*!))!* for good or 111 lo 1 In human ra t t 

Ia*t iih first expound I la intuiting of tin stat* mont 
For tlw hart statement Ihut tlu utoiule weight of hydro 
geji Is 1 or neatly J miiviys nothing vvliuttvcr un 
less we know' the unit in w hit h It is )iu asuretl that 
tfl to auy unless we lia\e something to etmipure It with 
For of course all nit asurt tntnls are relative to nome- 
thlng 

Well, H so happens that ruth*r more than a century 
ago viz Ju thejiur 1HI1 (when th( utoinh llitmry of 
Dalton was t*u vearH old) Front made tla obmrvutlon 
that the utoinU wdghtw of nil l)n elements ns then 
Mcerluinetl, on the Imsls of taking hvdrogm hh t, 
were too nearly wind* numl>erM to he the rt wulL of 
chance, and accordingly made the Muggestlou that Llio 
outstanding diner* panties mlglil lit otherwise accounted 
for He annuls* d that they really were whole number**, 
and not fraetlems so that possibly all the elements were 
multiples or aggregate h of hydrogen 
The hypothesis after exeltlng some In 
ter£st went into disrepute fora long time 
though admittedly a great number of the 
atnmh w* Ighln un eh termini el by chemists 
were \ery dose to whole numbers Hut 
there were a feyv exceptions that eould 
not he overt ome of whleh the most 
notable wun ehlorlne whose utmnh wtiglit 
wan immlNtuknhly J5V& and no eemirk 
ance could make It « or HI If it hud 
been like potassium T91, or like 1 inline 
1260 a little contrivance or assumption 
of error In txjforlmtnt would have ul 
lowed these to he Interpreted as whole 
numbers And there, wore munv of Uio 
atomic welghtN In this rtasnnablc posl 
tlon Hut there wets Nome that were n^ 
calcitrant not onlv chlorine but SHy rIU 
con, whleh wuh 2ft 1, and magnealuin, 
which wun 24,1 And the outstanding 
fractions were more (hail reuld easily be 
got rid <»f Hence though there wns 
•omitblng admittedly puzzling about the 
Hear approximation to whole numbers the 
hypotheslH of Prout that all the elements 
could be built up of hydrogen, with the utomlc weight 
h fell Into ellHcredlt 

Nevertheless it was not altogether killed For Sir 
William Crookes In 1886 at a me*ting of the British 
Aaaoelatlon in Birmingham mmh a nuggeatlon that 
perhaps the el* mentis were not am li wimple and well 
define*] things, and the atomic weights not quite so 
numerically d*fliilte, mm had lw*en thought that what 
we tall magnesium, for Instants might possibly not 
be a single aulmtunre but n sort of nvtrage ft certain 
proportion with atomic w*Ight 24 mixed with another 
smaller proportion of utoinh w*lght sny 25 or 20 — 
the proportion so adjust* d that the tmubinod weight 
■houhl come out 217 or thcrenlKmts in other words 
thnt the c\|»erImentHl1y determined ntomh weights 
were av* rage's rntlur tlmn exact figures though admit 
tedly chemical skill ullowtd these uverages to l>e deter 
mined with surprising accuraty 

It Ih worth while to quote Crookes h words In tills 
connection published as Ouy wer* so long before any 
verification was iwmslble This Is what lie said — 

*‘I conceive, therefore that when we snv the ntondc 
weight of for Instance calcium Is 40 w* r*ull\ express 
the fmt that while the majority of eulelnm atoms have 
an netua! atomic weight of 40, there are not n few 
Whith are represented by JO or 41, a less number by 
88 or 42 and so on ’ 

Tbls wb*n thrown out was only a byjsjtbeslB » 
guess a suggestion Or as Crookes hints* If called It 
"an audacious speculation But like many of sir 
William Crookes's Idegs It whs based upon an Instlmt 
Hot to b* despised nnd was worthy of such testing as 
might be possible At the time no such method wqb 
M « d>lo The discrimination of the (imstltuenta of 


elements, on lb* supposition that there might be such 
tonstllucnts, could not l)e done by puiely themhul 
meant* For prtsumably every constituent which 
groiqted Itself about the average value though It might 
dllTir slightly in atomic weight must have ldenthul 
rliemhul proptrtks Otherwise Ihey wouhl have been 
separated long ago, and not called by ont anti the 
same name 

The inedibility of the existence of such ehments*— 
of which I lie atoms dlfTtr In weight but In no other 
particular, having all tlulr chcuihal |»rof»ertie>j exactly 
live same, und glvLng the suine identical spectrum,— 
sugg*st(d 11 self to Professor Soddy In *onne*tlon wllh 
his work on rudtouif 1\ity And he tulltd them ittotopm, 
meaning Hint they otcupitd one and tlu same plme In 
th* (hemlu\l series of Mendelejoff This Idea may l>e 
dated as of 1f)]() Soon afterwards in 1912 and 19H, 
a runurknblc imlhod of unulysls bv physical means In 
a vuoiuin twin was Invented by Sir T J Thomson,— 
u imthod Known us inmlllve-ruv analysis And this 
was forthwith applied In an Improved form by that 
Indtfatigabl* worker I \Y Aston (who went from 
lUrmlnghuui to lrlnlty College < a mb ridge ) with re¬ 
markable and striking smeess, confirming to the hilt 
both Crookess simulations and Soddy s halfasoer 
mined results The simultaneous (onimunlcatlon of 
thes* vital discoveries, with the nssun d conclusion that 
atomic wtights were really whole numbers nnd that ull 


the fractional part was due to a mixture of different 
whole-number Isotopic Ingredients, was made to the 
British Association at Birmingham In 1918, one to 
the Chemical and one to the Physical Se* tlon by Soddy 
and hv Aston re*|)fe1lvely 27 years after Crookes had 
thrown out Ids suggestion In the same city 

Vst*m was able to show thnt * hlorlne, with its 
utomlL weight or with greatest accuracy 85 46 

was realty a mixture, In unequal proportion of two 
elements exnctlv like chlorine and cKcupving the same 
place In the periodic tnbl* so that they could be appro 
prlatelv called Isotopes but of width the atomic weight 
of one was 35 and that of the othpr 37 the prcqwrtlons 
lielng about three of the lighter to one of the heavier 
elements And again that silicon, with its atomic 
weight 28 3 was nn admixture of two real elements, 
28 and 29 

Not nil the so-onlled ehments are mixtures Carbon, 
for instance is exactly 12 nitrogen exnctlv 14 Mafr 
neslum la a mixture of three, with atomic weights 24 
25 nnd 26 And argon, though most of Its atomic 
w*lght Is 40 seems to hnve n slight admixture of a 
similar substance w«lghing only 76 

But now <>n what scMe are th*sc numbers specified? 
What is the unit? Well the unit Is such thnt shall 
make some one of tbtse elements of simple constitution 
exactly a whole number Hnd the scale «ho«*n Is that 
oxygen shall be 10 Tlun nil the others fall Into place. 
On thnt scale enrbon Is exnctlv 12 and helium exactly 
4 But, strange to sny hydrogen Ih not exactly 1 
and no amount of contrivance con make It 1 It U 
10077 

How then can we Bay that Profit’s ancient hypothe¬ 
sis Is substantiated or that there Is any probability In 


the idea that the elements con be built up of hydrogen 
atoms/ All we can nay, so far, Is that they appear to 
be built up Of some units which con be counted, and 
which only *>ctur as Integers not us fractions Whether 
this something Is or la not a hydrogen atom remain* 
for further exposition 

This exposition may be approached In two directions, 
both strongly confirmatory, one experimental, the 
other theoretical Perhaps we had better take the ex¬ 
perimental one first, as It la the simpler of the two 
The atoms are known to consist of massive nuclei 
surround***! by much lighter electrons Practically all 
the utomlc weight Is in the nucleus Even In hydrogen, 
width has the lightest nucleus, It Is about 1850 time* 
as massive as nn electron Whereas, In a really heavy 
atom like uranium, it is 92 times heavier stilt Hence, 
when we Bpeak of die atomic weight we mean the weight 
of the nucleus And If the atom Is to be built of hydro¬ 
gen, It must be that the nuchus Is so composed No 
one Imagines that the electrons have anything to do 
with hydrogen Hydrogen is u positive nucleua with 
one ouilying electron And If th* nuclei are composed 
of hydrogen It must be of hydrogen nu* lei tightly 
parked together bo as to form the compound nucleus 
of heavier atoms 

It was known that thes* nuclei were small compact 
things, and that they were positively charged, but very 
little * Ise was known nb*>ut (hem until Sir Ernest 
Rutherford found u means of knocking 
tlitm to pieces, and thus acting what they 
were built of The only way to attack 
them 1 m by tlulr i»eers They could not be 
shuttered or got at In any way by any 
such tnlvlalltles us high temperature, ex¬ 
treme cold, enormous pressures chemical 
explosions or nnvthlng of that kind They 
were far beyond the reach of these trifling 
perturbations But the projectiles fired 
off bv radium, at a speed of several thous¬ 
and miles a second were not so lnslgnlfi 
cant An*! Rutherford arranged to bom¬ 
bard the nucleus of any desired atom by 
meuns of these projectiles. They were 
targets excessively dllHcuIt to hit because 
they were so ultra minute and thousand* 
of shots ndgld go by them without achiev¬ 
ing anything But then hundreds of 
thousands of shots were available, any 
number In fact so that sooner or later 
there was bound to he a hit And then 
something Impelled Briefly the nucleus 
broke up, and hydrogen flew out of It 
The evidence for this must be read in 
Rutherford's papers The evidence la given for the 
propulsion of a quick flying hydrogen atom driven out* 
of the nu*leus by the bombardment 
Well, this was pretty dlre*t evidence that the nucleus 
contained hydrogen, or at least contained It in tho same 
sense that WMter contains It For hydrogen can be 
driven out of water by an electrh current, in that case. 
It Is true, a very perceptible or possibly a largo amount 
whereas, In Rutherford s experiments only one or two 
atoms are ejected But we are accustomed to deal 
with atoms nowadays and to recognize them Individ 
uully And the evidence is sound It does not prove 
that tiie atom Ih built of hydrogen and nothing else 
but it prove* that hydrogen Is one Ingredient What 
else was knocked out of It? Atoms of helium But 
we knew that atoms of helium were there before, at 
any rnte in many atoms for they are spontaneously 
ejected during radioactivity Hence, it looks as if 
everything was built of hydrogen and helium 
So now we have to rensider w hut helium Is hullt of 
Its ntomle weight is four, exactly n whole number 
Hence, if hydrogen were 1, we should have little 
doubt that it was built of four atoms of hydrogen, very 
closely compacted together But the atom of hydrogen 
seems too heavy for that It Is not 1, It Is 1007 
How can we say then that four atoms of hydrogen can 
hy any possibility build nn Atom of hellnfh? 

Well here comes the theoretical part of the exposl 
tlon, the part which I aald was rather hard We have 
now to enter upon the electrical theory of mntter We 
know now that matter Is electrically constituted, and 
thnt what we call its inertia Is really doe to the mag¬ 
netic field of tnovtng electric charges, that Inertia Is 
(Continued on paps JA8) 



T HE mi-Ih of drswlngi ati the fifing page which we employ ta illuatritlom for Sir 
Oliver Lodge* article wm obtained by Mr ClatworLhy Mr artUt, from Sir William 
Bragg • Lhrlilmaft leetare before tho Ray el Institution Fig I rcpreecnU tho C. 
T R. Wilson cloud condensation apparatus, hi the (lui chamber of which cloud* are 
formed and d Leper ted «i In nature It* object (Fig II) U to render actually visible th* 
tracks of the atoms that shoot off from a radioactive substance by condensing tiny 
globules of water upon thee* To explain those varied tracks, one raaat understand the 
complex structure of the atom a* d lee u seed hy Sir OH*er and I Hast rated in Fig III 

With a dummy billiard table (A center figure) and numerous balls representing 
atoms. Sir William demonstrated the relations existing when one ball attempts to pass 
through tho duster and demonstrated how empty the center of an atom must be to 
admit the passage of foreign electrons as it does. In the straight track of Fig IV the 
electron* have thus penetrated the air atoms; in the curved track of Fig V nucleus has 
collided with nucleus resulting In ubrupt deflection 

The lecturer explained the relation between chemical activity and atomic eenfigara 
tlon, the reasons why inert gases are inert, etc,, but as Sir Oliver covers this fally In the 
present and a preceding article (SCIENTIFIC AMERICAN November 1923) we may 
pase it over here. Fig VI ie for the purpoee of showing that the phenomenon w* know 
as heat Is simply one ef atomic motion The mere a gas is compressed the deeer to¬ 
gether Its atoms lie and the more frequently they will collide—causing the manifestation 
of heat 

The reverse (Fig VII center) also obtains, a gas cooling nndsr expansion 
In Fig VIM. sound waves demonstrably pass between the atoms. Thus these wavs* 
travel more quickly In hydrogen than in the denser oxygen. 

The pressure of a gas Is simply the bombardment of tho surrounding walls bv Its 
atoms. The atom* of a gas con also obstruct these of u solid (Fig IX) or of a liquid 
(Fig X) In a solid, the constituent stems are firmly united; in u liquid they are In 
touch but not permanently for they change partnership continually | whereas, in a gas 
•U tho atoms mavs about Independently and arbitrarily 
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The Mischievous Pen 

HE World War tumbled einiw*rors from their 
thrum* Hnd placed the destlnUH of nation* 
more directly lu Ua hutuls of the people A 
d«*>lrubl« thun^t*, provided the massea are 
kept fully Instructed on mutters ot doimath ami for 
tslgn pulley Under the old t*rd< r the |xdeutnti was 
well Informed, particularly on tin international nltua 
Uon HU embasHlea mid stnr<t nervier «aw lo that 
Today the niusaes the gruit iHxly of the voting i*>pu 
latlon, are depeudtnt foi their knowledge of woild 
affairs upon the preHH and more particularly ujx>n the 
■pedal correspondent and llie wH-ulled siwh’IuI writer 
In former days the ein|x.ror r«ttlt-^1 tin suber', 
toduy tlie press ruttleH the pen Our wur stricken 
World understands, only too well, whut evils may come 
of saber rattling and unh^ss the owm rs of the great 
Journalistic orgHtis of the day luuzxh their eorro«i>ond 
etlti, the world w 111 find out to Its infinite loss nnrt 
agony, that the pen us a breeder of war may be even 
“mightier than the sword “ Hut would you have the 
owner of a grent dally muzzle his staff? Most assur 
edly we would to the extent of his laying it down us a 
law never to be broken, tlmt the cor region dent, special 
writer, or whatnot shull deal in facts only and not In 
his own sensational and war breeding Interpretation 
of the facts 

Of a vunt number of the people It may be said that, 
once they have left the public school their 
sole source of education Is the daily news 
paper They read nothing else unless It 
be an occasional novel from the nearest 
Carnegie library And such people (whose 
ordered education ceased with the public 
school) have ft patbeth faith In the in 
fallible authority of the press 
“I saw It in the paper’—und that set 
ties the mutter Heme the musses of 
mankind are made to believe that Japan 
dreams of uipturing our Pnillh count 
that Prunce alms at the mllltarv dnml 
nation of Europe, that Germum has se¬ 
cretly re-armed herself with a huge aerial 
fleet and is ready to dremh Kurop* with 
poison gas. The King of Spain pays a 
friendly visit to the King of Italy and 
forthwith your Kuroptim correspondent pictures a new 
European bone of contention—the contiol of the Medl 
terranean The Caliph Is exi>elled from Constantinople 
next day you are assured that Great Britain would have 
an Arabian ( allph, France a Moroccan and that herein 
lies anotlu r anise of friction and ultimately of war 

Helium as a Life-saver 
I CORRESPONDENT very properly takes tw to 
task for not having mentioned, In our recent 
article on the ’Shenandoah’ that she uses 
helium insteud of hydrogen The omission 
was due to familiarity to think of “Sheuundouh was, 
for the writer to think of helium and so familiarity 
bred not contempt but omission Ah a matter of fact 
the writer considers tlmt the most distinctive feature 
of the ship is the helium tlmt lifts and suptcorts her 
To this remarkable gas she owes her great superiority 
over all other airships She cannot be rent asunder by 
explosion nor can she suddenly be converted Into a 
flaming funeral pyre for the whole of her oflhers and 
crow To rcallw what this means we have only to call 
to mind the horrible fate of 'ZR I ' at Hull England, 
of “Roma at Hampton Roads, and of “Dlxmude’ off 
the (oust of Iiolyi 

Lightning destroyed the “DJxnrode”, sparking, of static 
or broken wire origin set tire to the other two and It Is 
n fairly safe guess that had “Shenandoah ’ been HUM 
with hvdrogen when she waa torn from her matt, there 
would have been unother holocaust to record For 
when the ship broke loose several things happened 
Hlnrtiltnneouslv Not only were a dozen longitudinal 
girders torn asunder, but the steel landing cables and 


their winches were pulled out of the ship and the two 
forward gas bags were tom open The violent rupture 
of all this metal work must surely have been accompa¬ 
nied by frictional spaika and this occurring In the pres¬ 
ence of liberated hydrogen would probably have resulted 
In Arc or explosion, or both Sureh It Is not claiming 
too much to suy tbut it was her helium that saved 
Shenandoah' and her crew from Instant and over 
whelming disaster 

Against the advantage of safety Is to be set the 
scarcity and cogt of helium and the fact that Its lifting 
capacity Ig about 7 per cent less thnn hydrogen. The 
operating loswes of the gaa may l)e reduced by recover 
ing the water from the engine exhaust, and maybe, 
though this is at present Imitosslble by some method 
of compressing the gas Into cy llnders instead of venting 
It Into the air 

The Good Old Times 

HERE is a romance ubout the past which finds 
expression in the phrase ‘the good old times,’ 
But, outside of their leisurely ways us com 
pared with our modern rush, are we bu re that 
these old times were so very good? Listen to the follow 
ing, culled from oiu contemporary The Kngineer whkh 
refers In a recent Issue to on address, given in 1864 
by the President of the South Wales Institute of 
Engineers when that gentleman described the shocking 
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conditions attending coal mining In Scotland prior to 
the year 1800 It worn* that the collhr left home at 
eleven In the evening and prepared the coals by “hew 
Ing them down from the wall * IUh wife and daughters 
followed him three hours later and descended the pit 
with bankets, which they filled with coal and carried on 
their backs to the pit bottom, the mother going first 
with a lighted (andle held between her teeth From 
the pit bottom these women carried their loads up the 
steps to the surface, and in eight to ten hours' time 
one woman might carry through tbo mine und up to the 
surface a total load of two tons, traversing a distance 
of nearly sl\ miles, and climbing one hundred feet by 
the stulrs 24 times In smveaslon 
Su<h were the good old time* of the middle of the 
eighteenth century, when a man was hung for stealing 
a sheep and lesser Infractions of the law were rewarded 
on the same ferov Ioub scale If the thoughtful among 
u« speak of the good old times, It la because we are 
conscious of the high pressure and unending strain 
of our highly Industrialized civilization In such a 
mood one may long for the comparative quiet and rest- 
fulness of far awuy days. But what would Shakespeare 
huvo to say, if wo could bring him back to life, take 
him into the subway Jam during the morning or even¬ 
ing rush hours, and let him be catapulted by the center 
rush into a tightly wedged mass of humanity In an 
Interborough car? Or let us bring the great Dr John¬ 
son from his London Coffee House, and take him for a 
stroll down BroadwHV In the closing hours of the Wall 
Street district “Sir,” he would say, “I have turned 
over many an anthill with my boot, and seen no stream 
of insects to equal in numbers and density this out¬ 


pouring of humanity from your ttrobdtngnaglan build¬ 
ings. Whether in play or at work, you swarm as do 
the bees, and of distinctive individuality I see no very 
marked signs.” 

Panama Canal Sufficient 

|E have had occasion to point out the fallacy Of 
r luiming that because of the recent rapid In¬ 
crease in the traffic passing through the Pan¬ 
ama Canal, the United States should begin to 
consider the construction of a second canal, preferably 
at Nicaragua It U questionable whether Nicaragua 
would prove to be the most desirable location The 
great length of the route and the engineering difficulties 
arising from the topographical conditions, to say noth¬ 
ing of Its nearness to the earthquake cone, combine to 
cast a serious doubt upon such a project The cost 
moreover would be prodigious. 

To tell the truth there U no question of the ability 
of the Panama Canal to take care of future traffic for 
many decades to come In Bpite of the gratifying 
growth of traffic, the canal as It stands has a wide 
murgin of capacity Even under its present limited 
hours of operation there Is room for considerable 
increase in shipping, and when it Is thrown open for 
night truffle and is In service for the whole twenty-four 
hours of the day its capacity will suffice for any prob¬ 
able increase In the near future 

When the time comes for enlargement 
of facilities, it will not be necessary to go 
elsewhere By building an additional 
pair of locks, adjacent to those ot Oatun, 
Miraflores and Miguel, and building a 
new reservoir at Alajuela, in the upper 
Uiugrott river, the capacity of the canal 
of thut day may be doubled, and all anx 
lety for the future removed to a far dis¬ 
tant day 

The recent remarkable increase in the 
tonnage passing through Panama has been 
due, mainly, to tho opening up of certain 
very rich oil fields, mainly In California 
and the fact that the oil can be carried to 
the Eastern refineries via the canal more 
cheaply than by any other route Three 
western oil fields have about reached the 
peak of their production and future canul traffU may 
be slowed down by the withdrawal of these tankers 

The Oil Delusion 

U HERE Is nu money in oil (now please do not 
get excited), except for the very few This Is 
a startling statement and we would not make 
It except upon the best authority, which in 
this (ose is the U 8 Geological Survey Aa their lead¬ 
ing geologist said to the Editor the other day “Dll pro 
duoera, as a class, lore money, though some make lots 
of money , 9 and he went on to gay, “that, by and large, 
Including the ’wildcat’ venture*, it costs more to get 
oil to the customer than the customer pays. 

Consider the State of Oklahoma, where, a few weeks 
ago, oil was sold at $1 75 per barrel To begin with, 
the prospective millionaire must pay out on an average 
|4O,Q00 for drilling his well, and It will coat him about 
15c per barrel to raise the oil during the flow Pump¬ 
ing, on an average, will cost him from 80c to fl 00 per 
barrel He must reckon In the Interest on his invest 
meat of 140000, and the well must pay Its share In 
the general overhead of the company Also It must pay 
Its share of the original coat of the lease Finally, all 
of the above items have to be taken from seven-eighths 
of the oil, since one-eighth, let us say, of the oil goes 
to the lessor This estimate of seven-eighths of the 
oil to the operator Is very liberal, for In some cases 
the terms may be drawn on a basis of as high as one- 
fifth of the oil to the lessor By the time tbeee costs 
have been deducted from the fl 75 received for the oU, 
we are prepared to believe that the “money from oil 
is made from the crude at the well on to the consumer n 
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Here and There 


S OME months ugo we saw statistics indicating thut 
tin? number of cars stolen each year In u group of 
leading American cities exceeds the total minder In 
operation In countries m Important as Japan umJ 
Onecho-Shnukla—several others were named, hut these 
Lwo alone we remember We decided at the time that 
thla wua the most picturesque and couv luring demon 
stratlon that ever had been or e\er could be made of 
the unchallenged pluce of the United States ut the head 
of the motoring world* and that we should never uguln 
try to Illustrate this point* by any other citation of 
figures than this one So In the presence of ilie* latest 
automobile census, us of UV23, wt remark merely that 
there are today, by closest count aud estimate i>osslble, 
18,241*477 automobiles In use throughout the world 
It s a mighty big ouk that has grown from the acorn 
planted two decades ago by Messrs Ford, Olds Havocs, 
l>uryea Holla Pun hard, et al Among tin fort [gn nn 
tloiift, Great Britain has 655,000 (ars Canada 043 000 
and prance 400,000 In three others—Germany Aus 
trulla and Argentine—the totuls exceed 100,000 

D URING the coming smnraer Mars will come within 
31,000 000 miles of the earth something like 20, 
000000 miles nearer than is his custom and his < losest 
approach In more than a century Naturally, the 
astronomers who are Interested in the details of the 
Martian geography are preparing to take advantage of 
the occasion and a lot of jmople who cannot dlschaige 
ihelr minds of the suspicion that Mars tnav la inhabited 
are getting as extlted as could lx* expwtid over the 
prospect of proving thrir vase For ourwhes the 
question of communication with Mars leave n us almo- 
lately cold Whatever the ath nipt might cost from 
ten cents to twenty million dollars, we could very 
easily spend In a better soientlfh cause 

rp HE dinosaur tggs which occupied the front pages of 
the newspafiers and one of the Inside pages of the 
Scientific Amekk an, not so long nIiici are not the only 
prehistoric things of thrir kind South imkotn now 
conies tt) the fort with a collection of fon 
nlllxed eggs, turned up In hei ‘had lands 1 
by Professor H W Nit hols, assistant 
curator of geology at the Field Museum* 

Chicago These are very muih Manlier 
than the dinosaur eggs, being the prodrn 
tion of a small bird apparently bearing 
some resemblance to the duck of lodav 
Tl)e photographer who supplies Proft‘ssor 
NIcUoIh’ picture qualities for honorable 
mention by Informing us these dink eggs 
are Itelleved to be older than am other 
relic of animal life now existing with the 
exception of the dinosaur eggs from Mag 
nolln * As n photographer, however, lie Is 
reliable despite his weak geography we Pref H 
have no hesitation In presenting his print 


three miles Is It any wonder that with sue h an nppa 
rntua, Hr CohlenU <un imnsuri the heat whit h wc re 
trlVL from Individual slurs i 1 We rim to it murk that 
the Doctor tarries Ids fifty vears very well, If nnt inav 
Judge fiom IiIh pltlure 

A 1 I UNIONS to the siege of Troy are lontnliud In 
Inst rlpt Ions on uniUm Huy tablets dating lank \ 
dozen tenlurKs la fore Chilsi ut cording lo Girnmn in 
vesUgutors who have these labkta In chargf and unde r 
examination In Bnlln 1 la tablets brought from tla 
lilt tile country by Hugo Winkler are 11,000 In munis i 
and wldlt not completely ilt < Iphered havt glvui up 
enough proper names to hud supixirt to the Matin 
that tiny deal with Irov und other Hoimrb topics In 
addition to the famous siege, It Ik l>olU\ed that the 
tablets Include texts of It miles and other hlstorbnl 
matter of prime !mi>ortun<e Our Informant do( s not 
sisslfv, but we presume Unit the Junguag* Is that of 
the lllltitt h, which up to this date has tlelied all 
efforts at translation bv modem scholars 


ut>on u time In t( 11 
^ Ing the talc of modern In 
dustrlul chemlstrv to the lav 
man, It was netessary to start 
with an explanation of win 
ummonla Is one of the most 
'smnilul of nil lnunutu!rured 
(lumbal prodrn l h, and a cor 
nc rstone of all < hcmlcal In 
dust rb s Todav vve assume 
that tlie gc m ral render knows 
so mm li and we tell each 
story of further udvam t In 
the prndm tlon of ammonia on 
its own merits, without refer 
erne lm< k to the general problem of nitrogen llxution 
Prof Artliur 11 I mill), director of tla riumkaJ labor* 
tory at Hurvurd und of the Mxed Nitrogen 1 alwratory 
In Washington is the Intent llgun in the ever pro¬ 
gressing attack upon lids problem He has discovered 
a new tatnlyst—Its ehemhal Identity Is 
" ,, —— not vet rcveuhsl—whbh will bring about 



Prof Arthur B. Unk 


Prof Elthu 



Ttlh Lord Kelvin Gold Meciul for 1024, 
bus lieen awarded to Professor Elilm 
Thomson one of the world s most eminent 
electrical engineers Proft^sor Thomsou 
Is the first Aimrbun to re oelve this 
award, whbh Is made even three years 
as a mark of distinction In original re 
search work in engineering Professor 
Thomson got ail early start In Ids profes 
sb»n and was one of the moving spirits 
in the old Lynn Mass, shops whbh later 
formed one of the Integral parts of 
thp General Fleetrlr combine Professor 
Thomson’* Inventions In dvnamo electrie 
mat binary ehn trie welding watt bout meters, lightning 
arrowters and magnetic an ext Ingulshi rs are fundn 
mental and In all, he has lieen grantisl about 700 
United States patents He was a planet r In art light 
lug and Innumerable electrical devices have lieen 1m 
piovcd through his work In addition to 
his rescan h work, he lias ulwnys been at 
the In edmutlonal circles, having started 
In the Central High School of Phltadel 
jihlo, and being now Identified with the 
Massachusetts Institute of Te< hnologv 
Tlie Ix>rd Kelvin Medal 1 b merely I he 
latest of numcious similar honors width 
lia ve come his way 



N l 


ns really representing the face of Prof Nichols» 

/\NK of the moat active Inventors among the sden 
^ tlsta of the dav Is the shurp-faced Individual nt the 
lower left corner of the puge—I)r William W Oob- 
ientz of the Bureau of Stand 
arda. If Dr Cohlentz were to 
be characterized professional 
lv, It would probahly l»e as an 
astrophysicist One of hlH 
particular »pe< laities la the 
study of the heat radiated 
from the stare and planets 
and In this field he haa de¬ 
vised most of the standard In 
struments now In use The 
photograph shows him squint 
ing Into the eye-piece of a 
radiometer so sensitive that It 
will detect the heat given off 
0 ^ jr Wi from a candle at a distance of 



UMKUOUS are the ambitious souls 
w r hc> visualize the Immediate eomincr 
clftllzfltbm of tlie airplane ui*m « large 
h< nit, so that regular passenger service 
between Ntw \ork and San Francisco 
w Ntehol* 1 ondon and Vustralia Paris and the 
heart of Vfihii, mav be looked for hv rdn< 
oeltHk tomorrow morning at the very latest Well we 
have the mnnv short lints In Huropc, of which those 
crossing the Channel are apparently th< most prosper 
ous but when the distante covered begin* to run up 
brio the hundreds of miles, the commercial dtffhiiitles 
of the promoters begin to outstrip even Hta technical 
ones Tims, the British Oovtrnmont 1ms Just gone on 
record as refusing to back n project for service to India 
und Anstruliu, and as a result the promote r has laid 
to abandon Ids stheino Those who have conit mpluti d 
trusting their monev to such projects as well ns those 
who would contemplate trusting them with their lives 
enn well afford to look upon them more < onsonatlvelv 
tlmn Is the custom Tk plain facts are that we an 
not readv for long range nirplane servbt on am more 
nmbltlouH scale than Hint now followed by UnrU Sum 
In his transport of mall and It will be nn Indrilnltc 
perlod before we are n- idv For long distances It 
seems a safe prediction that the airship will prm.de 
the nlndane in the successful commerelalDatlon of 
at rial navigation. 


lhi din it union of hydrogen and nitro¬ 
gen, yielding among other prodrnts the 
pilous ammonia, and in larger amounts 
11 1 h n bv older prt>eeR8CK 

rPHK subject of catalysts Itself Is one of 
chemistry s ronmuees Dr Hendrick 
has mlled thp <aialvst tla tliemlctd go- 
lielween Perhaps an equallv lsrtlnent 
anaiogv would lie to rail It tla chemical 
lawvtr op even the thiniluil tsrnrt of do- 
inoslt( relations Tw r o prospective Htl- 
Thomwn gnnts who simply cnnnol agree inav—If 

tlu lawvtrs are the right kind—manage 
to ugrte through Hair lawyers Two pt rsotis who l«e 
Htvt It utttrly ImjMtsslhle to llvi logit her in harmony 
find, In the presence of the Hkllltsl adjuster of domwitlt 
entanglements that It Imi t Imjtosslblp after all And 
two (hcntbnls that will have nothing to do with on« 
nnothtr umltr ordinary t Iminisinnri s If brought to- 
M (lit r in tin. preserit^e of a third Hubxtume will \h rhups 
form a j>crfMily good union Thelnwytr Isnt used up 
the judgt Isn’t Used up both are nvulhdde to bring 
about Huhsequenl ren< tlons Aud tin t alaivst lsn t 
used up eltlier It stnva In Ihe retort while hutch Hfter 
hatch of raw materials are put In, and batfh ufttr 
bat< h of the finished product taken out Platinum Is 
one of Mu last known of (nlulvsls hut ihtre are plenty 
of others and It Is one whose tatnlytlc properties Imve 
hirtfofort been unknown that Professor Uunb lias un¬ 
earthed 

XjTTV \KI railnr In tla hnbli of looking upon the 
” modi ni (Bv a* the haunt of mini alum nnd assum 
Ing that wild animal lift must msessartlv lie confined 
to tia rural set Hons If Is of nuirm true that the 
gamt untnmis shun tin rtsldenu of man hut none the 
It km wi havt a vt n i on*ld< ratifo siHintaneous animal 
life In out dtlts and this unttriMised fauna rnnkes its 
pn si nn objet tlonahlv frit from t Inn to Half “Huge 
Hal Bites Shaping Inftnt and I Uhts Man —so reads 
llic la tdlln< of the looming puifcr tlds fine dav In 
Murt h Tlu te\l N not tsuiilned to Ha sms ltU Instance 
of Hit land but tjuotts a llfftlth DMairtrmnt official to 
the riTett that tin war against rits Is hop* lew He 
i sthnutf s I lint Ntvv \ork 1ms a rat jKipuhiHun of 3000 
000 that no murt thin 22 000 *>f the^e rodtnts are 
klihd innuallv lv human im n( v and that nt xt to 
the fire hazard tin v (onstltiite Hu great rat slnglt source 
of pnqn iiy lohs In tla rilv Mkt and tramp (.uts are 
Jusr two otla r txumples to show that our titles are 
not tpilit mi t vt liisUt 1\ glvtn nvt r to hittnau huhltathm 
ns we arr habituated to thinking \nr |« It at all 
unusual far these and other ordlnarllv shv sfas les to 
dls[ilav very Keen fighting in parity when cornered, no 
that It Is hv no naans a hyisrholc to speak of the wild 
animal life of our cities 
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The Story of Steel—V 

Bessemer Converter, Where Air Performs the Major Process in Steel Making 


N c ImpU r 1\ of the fetor\ of Site! we saw 
Unit In tin Must furnace iron uui «h|bm 
ruled from Iron ore by mums of tlit Here© 
heut roNUlllng from (lie cumhuMilon of 
coke, through width grcul \ulutms of 
■ In a ted air weie Lonllminllv being driven 

The reuniting metal, uh It Is tupited fumi Hit bottom 
of the furnace, Is liquid cawt Iron, or pig uh the fur 
nace man calls It 

Now, although <ust lnm Is u useful mclul In tlie ton 
structlve arts, IIh runge of untfulmss is griaily limited 
by the fact that, though Its lompusslu strmglh Is 
high, Its bending and Unslh simigih are low It lurks 
the ductility, toughness elustii Jty, and all round stn ngth 
of steel r i he ubacncc of tluse qualities In due to the 
excessive amount of carbon present us compared with 
that in steel llnro Is also an excess of mIIIih, a ton 
stltuent of sund and rocks, phosphorus, as used on the 
household match, sulfur which tin ‘kiddles used to 
take (and muy do vet for all we know ) In * sulfur and 
molasses, and manganese 

And as fire Is used to get the Iron out of tin Iron 
ore, so fire Is used to turn the iron Into hum 1 This It 
does by burning out the abuse named Impurlths either 
In the Bessemer Converter or In the open Hearth 
Furnace I he Beasiemtr Converter developed In 
l^ngland by Henry Bessemer uliout 3HT»T> was an epoch 
making Invention in ihe Hteel industry By mans, be¬ 
cause of Its revolutionary cffLit on modern imlustiy, It 
Is regarded us the greatest of all Inventions for with 
out It the production of cheap In unlimited qu«n 

Utica would have t**cn ImpnsHlhh it w is admirably 
adapted to nil oris that were low in phosphorus con 
tent As the clinic <r ores 1 m < aim depleted tlie o[M n 
hearth furnace of Menu na Mari in was developed, and 
In this furnace on s that an high in phosphorus can 
be treated Humnafully Todas about 25 pi r ient of 
the steel Is made by the BessiniLr and 75 jar cent by 
the Open Hearth imtlmd 

Steeluiaklng, as the editor month saw It Is highly 
Spectacular nil the way from the vast ojh n mines at 
Mtaaabe to the rolling of the steel Into Its thousand 
and-one hIiuihs in the mills hut nowlu re di*es tt present 
such h dramatic and uwi Inspiring sight as in the run 
verting mill 

The eonvertei N a barrel shaped st<*el vessel varying 
from 10 to 10 feet Lu interior diameter, and from \l to 
20 feet In height It Is closed at the 
bottom and Is drawn In at the lop, 
as shown In the sectlouul view on 
the adjoining pugv At Its mid 
height it Is supported on trunnions 
An air pipe Is led In through one of 
the trunnions and continues down to 
an air chamber In the haw of the 
converter The interior Is lined with 
12 to 18 Inches of refractory muterlai 
to protect the steed shell from the 
florce heat The bottom is perforated 
with from 150 to 200 one half inch 
holes, leading from the air chamber 
to the Interior of the converter 

Now let us return to the blast fur 
nace Here, nt Intervals of every 
fou£ hours, the ela> plug which senls 
the outlet from the bottom of the 
furnace Is broken through Hnd tin 
molten Iron Is run Into u train of 
steel Indies, which arc drawn h\ a 
locomotive to the mixer a large horl 
eontal cylinder lined with firebrick 
which can hold 1100 tons of nulul 
at one time The mixer lure si token 
of Is part of the plant of the South 
Works, (hitago of the Illinois stes 1 
Company The objes t of the mixer h 
to form a large reservoir from which 
the hot melnl cun l>e drnwn as re- 
qulml by ihe converters 

From the mixer the hot nntul is 
emptied by rotating the mixer on its 
axis and inuring its eontents Into 
ladles for transport to the converters 
Tbe esrnve rter Is tume el down Into a horizontal position 
and a charge of 10 to 25 tons Is ftnured In from the 
ladle The air blast is then turned on and the converter 
swung back Into the vertical postllon The air, under 
a pressure of nlsuit 20 to 25 pounds to the square Inch 
1 b now forced up through the molten Iron In from 150 


to *100 scimrute streums, and lta oxygen combining with 
the curiam silica and manganese In the Iron sets up n 
violent con i hunt ion, and raises the temperature of the 
mass until It reaches the stage known as the !>oll The 
prow ms continues for from 10 to 15 minutes, at the close 
of which all of the Impurities and practically ull of the 



Section through the electrical furnace shown below 
The current passing through the three 20 inch elec 
trodes and the metal charge raises the temperature 
to as high as from 2850 to 3000 degrees 

curlMin have bc*en burned out and onlv pure Iron 
remains 

The oxvgen of the air first but ns nvviiv the silica 
and manganese* and finally the curium The color and 
density of the liana Issuing from the mouth of the con 
verier tlemly Indicate to the skilled o|k rutor what la 
going on ln*ldc As the hIUch and carbon begin to burn 
an orangeycllow ilium?, edged with blvit, streams from 


the nose of the vessel Then as the carbon begins to 
burn there Is a change to a bright flickering flame which 
rushes violently forth accompanied with great streams 
of sparks Then the flame dies down* The process 
lawts only from 10 to 15 minutes, but the fierce com¬ 
bustion raises the temperature of the metal In that 


short time fiotn 2000 degrees to us high as 3000 degrees, 
We have spoken of the spectacular effect afforded 
by a converter mill In full blast The agitation of the 
molten muss us the air mushes through It, produces 
a dull reverberation, which mingles Its deep note with 
the steady roar of tho hot and brilliantly colored gases, 
as tlay pour from the mouth of the converter Kvery 
now and again siijhH particles of white-hot metal are 
thrown high Into the air and full In a thick rain of 
brilliant coruscations to the ground A good Impres¬ 
sion of these effec ts can be gnlned from the colored 
cover of our April Issue which shows a converter in 
full blast 

But the mere burning out of the undesirable elements 
does not give us steel for what we have left In the con 
verier is inerelv an unudulteruted and "characterless** 
Iron It must now be changed into steel by putting 
tmefc Into it, with great exactness, a certain amount of 
carbon, manganese, silica or other substances to pro¬ 
duce the kind of steel required Accordingly after the 
converter is turned ovei und before Its contents are 
jMiiired into a ladle, u carefully weighed amount of 
these substances In the form, let us say qf splegelelsen, 
Is Introduced In molten form Into the converter, to 
give the smull amount of manganese, silica and carbon 
required m the finished steel 
The ladle is now lifted and u train of cast Iron Ingot 
molds with two or three molds to the truck, Is drawn 
Iteneatli the "injuring stand, und the steel Is run Into 
tlie molds through a no/rle in the base of the ladle 
T he Bchhc mer conv erle r has l>ecn replneed very 
largedv by the basic i>|«m hearth fumact which Is 
capable of handling satisfuc tm lly iron mudo from In¬ 
ferior grades of ore containing large percentages of 
phosphorus The Bessenni converter does Its work 
upon 1 hi metal In from 30 to 15 minutes, whereas the 
cqjen hearth requires from seven to 12 hours Speaking 
broadly the o|>eu hearth process iierinits the metul 
lurglst to keep In closer touch with the reactions that 
are going on within the furnace and, by skillful treat 
mem he I* abb to hoc ure with aceuraev the exact 
amounts of <arlK>n, manganese etc necessary to give 
ldm the steel which he wishes to produce 

hxcelbnt ns the ojxn hearth furnace process Is, the 
stec 1 maker hiiH aimed to get even letter results by 
using the clectib arc aw Ids source of heat In the fur 
nace Much t\j>crlimntal work has been done and out 
of tills Ims come the Ileroult elec 
trb furnace, of which we show a 
photograph and crons section on this 
page The Illinois Steel Company 
have been verv accurate and success 
ful in the development and use of 
electric refining and the two 25-ton 
furnnees shown In our photograph 
are among the inrgest and most suc¬ 
cessful In existence The United 
States Steel Corporation has four of 
these 25-ton electric furnaces, and the 
CoriKiratlnn built two 40-ton Heroult 
electric fui nac e* for the United States 
Nnvv which operated very success¬ 
fully during the war at the U 8 N 
Ordnance Plant at So Charleston, 
W Ya 

Tho furnaee 16 feet In diameter, 
has a plate steel shell one Inch In 
thickness The bottom Is carried on 
toothed rm ken* and tracks, on which 
the furnace Is tilted to empty Its con 
tents The large wheels shown are 
geared to a 140-horsepower motor, 
which tilts the furnace, by means of 
a connecting rod The fnrnace ts 
lined with three different materials, 
first 4i{, Inches of flre-brkk, next to 
that a lining of magnesite brick 9 to 
1846 Inches In thickness and above 
the last named U spread about 18 
inches of dead burned magnesite. 
The dome-shaped roof, 12 Inches 
thick, In of silica brick 
In the roof are three equally 
spaced openings for the electrodes, 20 Inches In diam¬ 
eter, which are formed of amorphous oafbon. They 
are carried bjr horizontal arms that project over the 
furnace from heavy, vertically moving rod*. Heavy 
copper cables and copper bars carry the current from 
{Continued on page 388) 
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To the left is a 25-ton electric furnace, to the right a ladle is discharging molten Iron 
into the furnace for treatment 
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When, Where, Why? 

How Connecticut Gathers the Data of Her Automobile Accidents, and the Use She Makes Thereof 


UK conMldorntion of the automobile traffic 
problem hu« been centered, to date, ui>on 
the question of uniformity of law Hut 
this is far from live whole story In the 
end, the traffic problem |h entirely u mat 
ter of accident prevention for if there 
were no at cldents we should lie unconatlous of any 
problem Now uniform luws would Ik* of great vhJuh 
in preventing accidents, but tin. ntihlenU that ociur 
are of hu< h various sorts and urine from such various 
muses, that neither this nor nnv other single measure, 
Imwever desirable and lmiiortant will pretent them all 
In view of tills complexity the first step In ae< ldent pre 
ventlon la to come to a thorough understanding of the 
ways in which the circumstances under whhh and the 
reasons why accidents occur 

If we are thus to attempt the collection of data re¬ 
garding accidents, we must get It, In the first instance 
from the people to whom the accidents happen In 
most cases, one or more of the parties to an accident 
has a motive for the suppression of fatts. 

Hence It Is obvious that we can get at the 
facts only und* r the authority of the law 
through agencies established bv the law, 
and with the distinct bucking of the law 
Reverting for the moment to the uni 
fortuity theme, we And that our several 
State codes show the widest divergente In 
the extent to which and tho way In which 
they provide for ofllriul examination of 
accidents Of a handful of motor law 
pamphlets which we select mainly on the 
ground of the easy accessibility of tboir 
contents, those of New Hampshire and 
Minnesota appear to make no demands 
upon the parties to un incident Idaho 
Maryland, South Carolina Nebraska and 
California require only the giving of any 
necessary assistance to the ollar fellow 
plus the px< hange of numbers names ml 
dresses, etc Oregon demunds that tho 
recipient of such Information make a 
written memorandum of It—a useful Idea, 

Washington is unusually explldt In for 
bidding either party to move from the spot 
before establishing his identity 
Numerous Btates go further than this 
To the requirement of Identlfh atlon Kan 
sas adds the demand that, “in case of 
death or serious Injury/ resulting from 
the accident report shall be made to ihe 
nearest police or peace officer but one 
wonders where ones responsibility for 
knowledge that “serious Injury' Iiuh Itoen 
Inflicted begins and one wonders also how 
to Interpret Die provision that the person 
“causing" the accident do the leportlng 
Utah's law Is much clearer, making it ob¬ 
ligatory upon all the drivers Involved to 
report, In all cases resulting in i>ersonal 
Injury 0 / any «ort New York rnukes the 
same demand, In very precise language, 
of all those Involved In an accident that results in per 
annul Injury or damagi to n v<hl< le Illinois uttempta 
the same thing Hut where New York evplbltly re¬ 
quires the exchange of Identifications In addition to the 
report Illinois seems to give one the option between 
telling the other driver and telling the i>ollce Maasa 
Uuieetta, Rhode Island und Connedkut have substan 
tla!ly Identical lows which carry the examination of 
accidents by official action to Its climax We quote 
the statute of the Nutmeg state 
“The operator, whether risldent or nonresident, of 
any motor vehicle Involved In Hn accident resulting In 
personal Injury or damage to property to an apparent 
extent In excess of ten dollars within twenty four 
hours thereafter, shall make a written report of the 
elr< umstnnces thereof to the Commissioner of Motor 
Vehicles and shall supplement such report by a detailed 
statement, under oath on blanks to be provided by 
the Commissioner, whh h shall be as nearh nocurate as 
mny be ascertained and shall state the time place and 
cause of such ac* ldent the Injuries ot casloned thereby 
and such further facts ns the nommlssloner may re¬ 
quire The Gornmlwlnm r innv make smh Investigation 
of such accident as shall wem to him advisable nnd for 
such purpose he may require thi assistance of the state 


By the SCIENTIFIC American Staff 

IMillce The Commissioner shall take smh action as 
muy l>e necessary to enforce a strict compliance with 
the provisions of tills section.” This statute would be 
improved by a specific requirement that each driver 
estubilnh his identity with the other, and u really skill 
ful punctuator uiukl distribute the commas in such a 
way as not to vuiue iiersonul Injuries at ten dollars, up, 
but In the lurge rather than in such detuil suggestion 
for betterment goes by default, 

Ihe necessity und the utility of such close offldal 
pursuit of those involved in a motor accident will not 
often be questioned If the practice wore attacked, 
however, m> better means of supporting it would be 
available than a thorough examination of the entire 
procedure in Cunnectkut—a survey of Just how the 
Commissioner collects these accident data and of just 
whut he does with the Information after he gets It 
If you have an accident while driving in Connecticut, 
the law contemplates that you will so report to the 
Commissioner, and by return mail you get a blank to 


fill out If you don't report, the other party to the 
tunas!) probably will, and then your goose is cooked 
For it takes two reports to complete the Commissioner's 
file on pn accident, and If the second isn t forthcoming, 
be goes out and gets It! The polite and the casual 
witnesses afford another means of checking up, and 
one of the young Indies In the Commissioner’s office 
clips a large number of accidents from the papers of 
the Stute, nnd every once In so often a failure to report 
Is uncovered In this way The probabilities of your 
getting away without reporting, In the end, are very 
slight und of course a late report or a reluctant one 
1 b a bad one upon which to rest your defense, not to 
say a word about the fine 
When vou get vour blank, you are confronted with a 
regular Income-tax return proposition Under the head 
of general Information you are asked for the complete 
address and exact location of the accident. You are 
naked to choose between Ice, wet, good, snow, rough, 
mud and sand as characterizing the condition of the 
fond surface at the time, between straight, curve, up¬ 
hill downhill and inter** tion as describing the shape 
of the road, and between clear, rain, snow and fog as 
describing the weather You are asked the date and 
Ihe hour and you are given the choice between trolley, 


railroad train, team bicycle, pedestrian, fence, tele¬ 
graph pole, road obstruction or another automobile as 
the thing with which you got tangled up. 

Next, about your own car Name, age, sex, address, 
number and date of operator’s license, and did yon 
have It with you? If under Instruction, give these de¬ 
tails about the licensed operator who was with you. 
How many years have you held Connecticut license? 
Did you operate car as owner, or as employee or friend 
of owner? IIow long have you operated this particular 
car, and when did you laat test its brakes? Were you 
operating for hire, business, or pleasure? Give regis¬ 
tration number, make, type and year of car, with own¬ 
er's name and address. State condition of brakes and 
horn, make of lens, and character of lamps (electric, 
gas or oil) Estimate tho extent of damage to the 
vehicle, and describe said damage. 

You are not expected to know quite so much about 
the other fellow's car Name, sex, license number and 
address of operator name of owner, make, type and 
registration number, condition of brakes 
no far as you know, appraisal and de¬ 
scription of the damage to it. Then you 
are given a place to tell who was hurt, 
and how, and to estimate and describe 
property damage other than to the ve¬ 
hicle If a third vehicle was Involved, 
there Is space to tell about it, too 
Then there Is a place to give the name 
and rank of any police officer present at 
the scene, to state who was arrested or 
summoned (the ordinary police Jurisdic¬ 
tion over the accident itself Is in no way 
Impaired by the Commissioner b Investi¬ 
gating powers), and to record the names 
und addresses of the witnesses. The text 
of the blank duly impresdpa upon you the 
necessity of getting a complete collection 
of theae numes. 

finally you are asked to Indulge in 
literary composition to the extent of not 
more than ten lines, giving the circum 
stances surrounding the accident—“state 
when you first realized that an accident 
would happen and give in detail how It 
happened and what occurred after It” 
Six characteristic road luy-outs are print 
ed In outlined diagram—a straight stretch, 
a curve a squnro cross roads an oblique 
one, un offset square one, and a Y fork, 
and on one of these, or on a fresh one 
made to order if none of them applies, you 
ure invited to diagram the accident, using 
conventional symbols for a car or truck, 
a team, a motor- or foot-bicycle and a 
Itedestrian, and Indicating direction of 
travel Then you sign, swear, and mail 
it to Hartford 

Now it Is obvious that, from the view¬ 
point of fixing civil and criminal liability 
for this particular accident, there 1# a 
big advantage In thus getting a statement 
of facts upon oflhiul record But from the viewpoint 
of the Commissioner's office, such advantages, large* us 
they are, are quite secondary The thing that makes 
this reporting of accidents valuable Is the complete 
statistical record which It affords of the accidents that 
disfigure Connecticut's highways in the course of the 
month or the year This record turns in several direc¬ 
tions, and we must follow it a short distance In each 
of these directions If we are to understand the value 
of the reporting system In prewntinp accidents. 

For one thing, you will recall that the parties to an 
accident must report the years In which their machines 
were manufactured As a result of this, Commissioner 
Stoeekel is able to state categorically that old automo¬ 
biles are more frequently Involved In accidents than 
new ones, and the older, the more frequently This 
at once suggests that the new driver Is not resp<msJbl* 
for so large a proportion of our automobing woes as ws 
have ordinarily supposed, and that we may go too far 
In harassing bint in his efforts to learn. Mora Important 
than that, It suggests to Commissioner Stoeekel that he 
will ultimately have to ask authority from his legisla¬ 
ture to Inspect cars, and to rule off the roads those 
which era to such condition as to Jeopardise other 
(Continued on pope S€0) 




Thf number* th»t repreeent the accident* occurring at each point are on plm those op to flv* 
having triangular haada and thoae beyond square bead* plain round head* ahow Independently, 
fatal accident* Simitar map* ar« kept for all the large cities of the State 

A year's (1923) traffic accidents in New Haven, as tabbed Id the office of the 
Commissioner of Motor Vehicles for the State 
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Our Abrams Investigation—VIII 

The Report of a Test on Localization of Abscessed Teeth Through Handwriting 

By Austin C Lestarlnnira 

Secretary to the HCILntihc Ami tut an A brum* Imcntlifiitiun Committee 


-- ' "INK of tho uiiiiu rolls Hturtllng claims made 

for Mm no-c tilled elcclronh tevlmlquc Ik 
the iihillty to Imall/e diseased eondl 
tloDK r I tillt Ik to sa\ ve n il ed 

blood or c yen a spec limn of luindw tiling 
1 tin skllh d t loctronle ellagnosMe Inn dumb! 

Ik, ublc to tell not unit the cause of tin patient s ran 
down eondllhm, hut also the point In Ills anatomy 
that In affected Thus It Is to ilo iim iiIin 
uncommon for an i lee trunk diagnosis to 
Include Rome Ktatdmnt as to tin hxHll 
zntlnn of a puMmloghal condition there 
may be a nihk 1th rt ft rente to a ctrlain 
ubsoosw U tooth an Infested tonsil n 
certain < amorous growth, a Netted 
lung a marked s\phlllth outbreak at a 
definite Rpot on the skin and so on 
Maiiv are the BtorU s told of wonderful 
localisation of varhms dlsuiKes h\ naans 
of hlood and handwriting simian ns 
and If anything E It A plates more 
reliance on Its ability to lixnli/i than It 
does In the high ae curacy < la lined foi 
Its general diagnosis 

Here again It lietomes netssMiiv for 
the Scientific Amcrluin Ahrams ln\«-*tl 
gat Ion (>omiulit«s to M*ek first hand 
pioof as the result of te^K Win we 
to take the testimonials of b U A ut 
their face value, we should hi obliged to admit the 
condemnatory statements of thosi who have already 
Inyesliguted certain phases of ele< troah work Olni 
ounIj , It would not he fair nor si hntllh alh (orrttf to 
admit one side of the evhhnce without admitting the 
otlar Time and again we have been asked h\ I H A 
to um pt their evidence at Mn fan value and time and 
again we have off< red to publish HiUr 
Hide of tlit storv on tlu (ondilion that 
eath and e very bit of their evidence In 
subjected to pro|a*r examination and 
tliat we bo permitttd to publish evidence 
supplied by parties who havi invesM 
gated and who an now quit* obviously 
antagonistic to the progress of L It A 
\nd so we arrive onu imm at the ton 
elusion that the 1 m st evlchncc Is th it 
which this impartial commlltee call 
gather through its own efforts and o\et 
which It has alnolutc »< icntUic loniiol 
ho un to huyc Its findings hast d on cold 
facts rather than inert, hearsay and 
highly colored elalnis 
So in the matter of 1e*caIllation we 
have. sought a test with a tmrqwtent 
elec trunk worker on K U A worker 
if possible hut al any lati uminpeleni 
‘elec Ironist ’ lt\ now It Hbould Im eliai to those who 
have followed the ptogress e»f this JnyesUgnlion Unit 
while there nre genunle 10 R A workers and non 
K K A workers the teslinbiut Is uniformly based on 
the same broud principles enunciated bv the late l>r 
Albert Abrurna of San Franclwei, (lie founder of the 
Electronic Uemtlons of Alirams school etf nuMllilne 
known us 10 1( A for the sake of brevity Whatever 
may lie the Iriqielllug motive the fact remains that 
mum of those who have taken the authorized \* U A 
course of Instruction and who have startid out with 
authorised h U A equipment, have In Riant order gone 
about devising their own variation of the so-called 
electronic dlugnnslug and treutlng eciulpimnt Always 
of course, the claim Is mnde that liecanse *»f the desire 
to place electronic technlrpie on a more scientific and 
stable basis this particular den tor to whom \ou happen 
to be speaking has spent vast Hums of monev and vast 
funds of brain power to the end or evolving this pht 
tlcular kind of uppurntus Of coarse Ahrams is given 
fall credit for the basic discoveries — the radioactive 
properties of blood the human reactions In the abdo¬ 
men, which ure detected b\ percussing feeling, or rub 
blng the abdomen with a glass or vulcanite rod the 
different dtaonne wavelengths or rates starting with 
the famone "VT* of pickle fHtne the treatment of elec 
tronlc disease findings bv menns of similar waves or 
rates, working on the homeopathic theory that like 
cures like Aiwa vs - always please remember In the 
future — Abrams Is the foundation on which the elec 


ironic equipment Is im^d 1*LT— Vbiunis w, art as 
blind vi use rude lb I u ked hi le mill* (Mining Jiue 
lu was n great doclnr hut when lu in idi Mm si start 
ling si n ntltlc discoveries In did not hn\i Mm mu usury 
si hut till training hi woik them out to tin iMtissurv 
JhiIIhIickI slat» of the present products which von arc 
now Im holding I he sc ptochletH arc scientific illy cor 
reel tlu\ woik with tlu utmost pmlshui thev ait 
a vast Improvement over the crude 
Ahrams apparatus so v\e arc told 

Tla n n 11 todin soim fiftv brands of 
elect remle equipment isleb fn m Mu 
vtmnn ]iiuc Vhratns appaiatus Ihc 
ginuliu I H A men using genuine 
h K \ equipment will h II von ihut 
nil olla r brand* of equipment a»c to he 
taken with t groin of salt 11a genuine 
apparatus nf \brams has manv m < re ts 
locked up in Its adniltti dl\ crude iins 
and Man fore works when eeMuts full 
Any test whhh this Committee under 
takes with a non I It A man using 
non I It \ apparatus is Immediately 
repudiated h\ Un dve el In tlu'-wool 1 [\ 

A men lake the* otlur side of (he pic 
I tire Mu non V It V nan using non 
K It \ ec|ui|imt nt will tell you that Ihc 
gcnulm I It \ workeis an relatively 
crude and ire working with hoislossly 
iliac e urate appaiatus Tla re fore, »n\ test made with 
u genuine 1 H A wenkc r using genuine 1 it A equip 
mint is itnimdiatc 1\ npmllaud In the non 1 It A 
group Vnd to make tla matter still more humorous— 
If tlu ic cart fa any humor in Mils huge move nient which 
has cnredled upwuids of tour thousand cIch tors through 
out the countrv—anv 1 It A worker who submits to 


an olllt tal test Ik Immediate Iv disowned on the various 
grounds that he Is Imomprtcnt that he is not using 
the very latest technique Milt Ids equipment Is of an 
an«lent vintage famed h*r its Inaccuruev and see on 
\nd so It goes 

Ail InvesMgatoi kooh 1 m gins t«i v under whether 11 Is 
IiosHlhle to get togethei a genuine b K A worker 
cqulp[)ed with a genuine ace urate Iv 
r ill bra led E it \ outfit working 
with a genuine Kubjm I <*r rc*iigtnr 
t>rovtded with sjHflrmns of blood or 
handwriting which have not 1 m en 
tainted somehow and with gemrulh 
favoiable conditions Mich ns u non 
antagonistic frame of mlnel on the 
part of the Investigators so as not to 
Upset the d« Urate rt fie tlons 

However all that imiv be the fact 
remains that the technique U nlwajs 
the NHtae The basic pilndplcs are 
the same The reactions on which 
the entire electronic stria ture rests 
are the samp Quoting from a letter 
from I>r Tenn du head of the Hide ago ( allege 

of Electronic Medicine and one of the leading 1 It K 
workers “You are of course aware of tin fad th if the 
type of appamtus nukes nilghtv little difference In 
proving the existence of the essential phenomenon 
So, here we enn put down on record ome and for nil 
that no matter what purlhtilnr brand of apparatus la 


employed in um <>f our tests now ter In the future the 
CKse»nMaI phenomenon |* mverthctcKH under test Just 
much us jf v\< were working with u genuine b K A. 
out 111 

It tj^Kurs tliat Mu mm I K \ group have been 
taking kcx a delight In tin fad that so far wt have 
resN ivnd no tangible eocqsiatlun from the. genuine 
1 It \ camp Indu'd tlu non I H A group of late 
have put feerth Mo < laifii that the rtitKcm win no coti 
dildvc ] U A demonstrations weqe fort hemming was 
he< nise the V 11 A apparatus was deles tive In fair 
lit ks (o 1 It A let It he said here that tverv dunon 
stration we have wIMukkchI with the use of non E H A 
apparatus, no matte r how e InUirnte that aitpunitus may 
he has failed Ice prene the validity of the basic claims 
Ml the elc< Monk we»rkers are pretty much In the same 
hint so fur as tlulr ability to prove anything is con 
amid — at hast tip Mil Mils writing 

Ml of which N rdher off the main track of this 
put lie alat ) e pui t on the progress e>f (Mir Ahrams Inves 
IlgaMon However II h epiile lle’Me^sary to Kittle fit 
this Mine UiN epie die n ccf genuine inel indejtendent 
dcHtrcenk workers and Muir apparatus 

Some time ago a will known gentleman in Icon Ango- 
Us who has talon a ke*on Interest in the Ahrams con 
trovirsv Kuggested that vv» makt a Usi with u dmtor 
eonnesteel with a Fialfic t o id chelre>n!c lahorntorv 
fe»r the purpose of hMlng lla leinarkahh accuracy of 
eleetremic loe all/alb >n lliremgh (Ids gentlemans kind 
edlle e k we sidmilHid twee linens <»f handwriting «n 
dimteet these sjMcInans re pre^ntlng two dental cHseg 
with e le orlv d< tine d ahse e ss d toe th l he elect ronlt 
wmkei was to tdentltv the nhsce sse el tes t It bv mean» of 
ihe Imnelwriling si>e<inienH Vnd ho we have, tht eltv- 
ireitihi s rejscrl of his findings as well as the rcitorl of 
the de nt 1st Hr Mitt he M of the Ilronx who e n opera ted 
with us In rlic selection and preparn 
Mem uf the ease*s for the elfs tronlc 
exaniln Mam 

llu Hist patient w \h our ease A 
He came to (he denllM* office with 
i liaellv infested leMdli Orthodox 
ehniul examination disclosed an In 
festhm tround Ihe tip^x r right Hcx-ond 
hie aspiel It max h* mentioned here 
that tids tooth Is tlie one 1 mined 1 
atelv ahead of the u|»i)er right ((th 
YOU molar ltefennee to the He esun 
l>anying radlogniph will < h nrlv Indl 
e ate tin infested tuei within the 
elide Ihc Ugld ate a within the 
arrow load tooled in on the engrav 
Ing for reference pui]M><«es shows the 
elise ase*tl ioe>t c»f tin tooth 

The second patient was our cane 
T who also reported to the dental 
otflec with a baellv swollen fine dm to mi Infested 

tooth Orthodox dental fxamindhm disclosed Infoc 
lions in tla riglil eenlial and umecr left lateral 

le e III I lie lllfes tion of the laMtr be Ing dts'p-HPtited 

and me e sdiatlng e oiiside r dde treatment and drainage 
1 he cite le in tlu ladlogiam of this palhnl shows the 
infee ted area ifler the ext rail Ion of the upper l«ft 
late t d toot h 

lb in c Jn iKdh Muse cases iw* had 
e le ii Iv de line d iihsce sse el londlttons, 
w hl< 1 1 vv i re Ktillic le ntlv dove bipod to 

m iko llu m Idenllfiahh ltevond the 

shadow of a dotihi h\ anv nunns 

which luv claim to cveui a niodost (Ip- 
gres of aeeurmv We were lKHijrcd 
In fore hand that llu eJedronk worker 
In Mils ( is* i well as his electronic 
laboratory s» ore d i rv high In IliiH 
kind <cf work hence we lcmkeel for 
ward to a clean ait nuecess in both 
these ease's IT elec Ironic loe nltzuMon 

was to 1 m_ t iken seriously 

In due eourse we rtcelveul a letter 
from the Los Angelos gentleman stating In part ‘I 
am hen with enclosing mcmorindunt of Mu two teeth 
w hb h I>r - - Milnks he has b> ( ateel as leelng 
ahse'ewsed Recording to the handvvrltlng you ha\p wnt 
on to me I>r — -—-— made this diagnosis with n 
mm bine constructed e^mHilh for hiaiHelf and ho 
(fVmffntmrf on ;gi//e 967) 



Radiograph of infected 
teeth of our case B, after 
extraction of a tooth 


D OES a drop of blood give off cmanaiiom by n>/uc/i ii ts posable to diagnose 
the donors state of health* Can the same thing be done nnth a spectmen 
of handwriting ? Is it possible to carry out the most accurate fond of diag¬ 
nostic woif( with a collection of pseudo-electrical apparatus of the ctWcsf fond 
together with a blood specimen and a human detector or reagent P Is it trm 
that numerous cases given up as hopeless by orthodox physicians have been cured 
With a machine known as the osalloclast , which is claimed to give off some foim 
of energy that cannot be detected by normal physical or electrical means? These 
are some phases of the Elcdiotuc /Reactions of Abrams fecbn»7ue which the 
SCIENTIFIC American set out to investigate Reports on the progless of this 
investigation have appeared m every issue of this journal beginning with the Octo¬ 
ber\ 1923 ivsuc The reader is refened to the back numbers in order that the pres¬ 
ent report can be clearly understood — The EDITOR 



Radiograph of infected teeth 
of our case A 
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TT Auction Arrow the tcmln i?7f radUU mirfuce ( quarter 
■awed or eUirc-Rraln > T<r surface Un^cntlsl or parallel to 
the annual rlnjoi ( flaUumln ) MR medullary rays, V ves¬ 
sels / wood fibers i> i>M sprlntrwood and nimmenvood 
portions of the rlnn P pita. M icnalnn* at longitudinal 
junctions of vcmhIs 

Fig 1 Highly magnified view of a block of hard- 
wood, showing its cellular structure, from a drawing 
by the author based upon actual micro-sections 

|()HS painting actually preserve wood? 

D Antl If ho how f 1 ht question is not so 
simple ns It seems Ask the timber path 
ologlnt, anti the answer Is that there Is 
nothing In ordinary paint which N pt»iwm 
. . otiH to fungi and the refore It does not 


Does Paint Preserve wood ? 

A Conflict Between Theory and Practice, and How It Is 

Explained Away 

By H D Tietnann 

Dry Klin Expert U S Forest Products Laboratory Madison Wls. 


dries will need explanation Perhaps the most Impor¬ 
tant of these Is tlu peculiar proj>enslt> of wood to 
become "set or fixed In the position mid dimensions 
In width it is luId while It dries While wet, and jotr- 
tkulurly vvheu warm It Is somewhat plastic and may 
Ik* distorted to a certain extent by applied forces If 
the forces are applied eontlnuoufely during tin doing, 
the wood will burden and retuln the distortion even 
after tlu Cones arc removed 
This st a tenant applies not only to the piece a* a 
whole but also and more especially to the Internal 
structvir» Supixme a piece of wood width has beett 
thoroughly moistened Is prevented bv framing or brae 
Ing from shrinking until It Is dry II will l>ecome set 
In Its expanded condition und will remain enlarged 
after the brut Ing has been removed The internal 
stresses set up ut tlu* start seem to hint disappeared 
entirely Hut they have only become latent, us It were 
and If the wood is rvmolstened thev will again reappear 
In full force and effect hor example If u plete of 
ItentwiHul l»e rcmolsb ned it will tend to straighten out, 
parthalarlv If heated The hardening process la thus 
qulu a different thing from the hardvnlng of cement 
where the Hlresses do not thus las oim latent, and It 
should not he thought of !n live same way 

The upfiml Intirnul mechanism of wood behavior un 
del moisture changes Is unknown hut in order to ph 
ture what will ur in wood limit r given circuit! 
slants the following analogy may lulp Imagine a 
honey comb In width the cell whIIs art composed of a 
sulrdnnec width Is plastic and somewhat clastic like 
rubier when wet hut loses them prom riles when dry 
hardening in whatever shape it Is held while drying 
burtheiniure, suppose that the subslame Itself swills 


umy be produced by stretching the block originally 

Now, to come closer to the main jwlnt, let us suppose 
thut we sturt with a dry block of this honeycomb and 
clump it In such u way that It is impossible for It to 
swell (just like honeycomb In Its square wooden 
frutne), but that we exert no external compressive 
force upon It other than the resistance to its own 
swelling Now let It be moistened, and what will hap¬ 
pen? The cell walls will swell but us the block as h 
whole < annot expand, the walls of the cells will crumple, 
distorting the form of the cavities If now the «ub- 
stame be dried It will harden In the new crumpled 
shape the stresses becoming latent exactly ns In the 
other case The cell wall substance will then shrink 
us before and the whole block will pull away from the 
box, and It will now occupy a smaller space than It did 
originally before it was moistened Upon reiuolstenlug 
In n free condition the crumpled walls will resume their 
elasticity und lend to return to their original shupes 
Fig 1, which Is u drawing of a gruln of hardwood 
sawdust highly magnified, shows that our honeycomb 
analogy for wood structure Ih not so very far from 
actuality 

Coming now to the actual drying of a piece of wood, 
the sequence Is this 

The outer nurfuce drying first, tends to shrink but 
Ih prevented from doing bo by the moist interior Stress 
is set up, the outside in tumlon the insldo In compres¬ 
sion The outside then becomes set ( c&seharde&ed ) 
In Its expanded condition, uk explained In the analogy 
As soon as the free water 1ms all evaporated from the 
cavities of the Interior cells ( 'fiber saturation imlnt 
passed), the Inside of the block tends to shrink but Is 
in turn hindered from doing so by the expanded set 


prevent derm by am umlmplh ictlon 
Ho fur as known <le<av occurs and tun 
only ms nr through the w rIon of fungi 
lie will sav furthermore that paint mav 
even Induct rapid de<uv by kin ping the 
wood dump on the Inside retarding its 
rapid drying when pirns d la u sir tuition 
where It frequently is subject io witting 
—In otlur words Introducing it fa*tor of 
lag In the wet dry (vcle 

The wood technologist moreover will 
tell you that paint does not prevent Ihe 
ubsorptlon of moisture from tin ulr 
While undoubted^ h rnturdunt II <Iooh *** 2- Section of • two inch walnut plunk cut Into prong* to *how the 
not Qt t iim a inolBtiire pr.Hif wul and stresses which occur internally during drying 



exterior ihe stresses are therefore re¬ 
versed, the inside now' leeing in tension 
As drying pres'ceds still further tho Inside 
becomes set" In an expand*U condition 
whl«h, owing to a slight yielding of the 
exterior will bt of a less degree tlian the 
set of the hitter or else the tension will 
become so great that the filters will urtu 
ally pull apurt causing what Is commonly 
designated ns "honeycombing” or "hollow 
homing 

These stresses are easily proved by cut 
ting a eross-sectlon from u dried block 
and slicing It Into prongs like a fork The 
unbu In need stresses cause the prongs to 


nothing but herrm tlcnllv staling up tlu 
wood will prevent Us ultimately absorbing moisture If 
<xposed to a damp condition long enough Some forms 
of varnish un better In (his r« s|>ea shellac Is good, 


and shrinks with moisture changes Supimse we take 
a wet block of this honeycomb and compress It hv an 
external applied force The result will be that the 


curve the tension side being concave and 
the compression convex 

By an indirect method the »et condition Is ulso easy 
to show If the section he siloed into prongs when 


and paratfin Is better still Throe ioats of spar varnish cells will leecomo distorted Instead of being hexagonal only half drv and then allowed to dry slowly In the 

may jtustpont the final action for n mouth or two but tluv will boevuue more elliptical In outline Now let air, the outer prongs will shrink much less than the 

linseed oil paint, even in heavy umtings will onlv delay the sulmtance be dried while 
the evil a few weeks Consequently the 'working or 1>elng laid In this distorted 
wood — Its shrinkage and swilling with exposure to dry condition Tlu walls will 
and to dump air for considerable lengths of time— nt first stlfTen up and lone 
cannot be prevented by painting or varnishing This tlulr elasthlty so thut there 

phenomenon Is only ton familiar to every householder Is no longer uuy tendency 

as well ns woodworker through the shrinkage and for th< cells to resume their 
swelling of floors detors picture frames and furniture hexHgonftl form, the stresses 
In heated rooms In winter the moisture content will thxis disappearing or becom 

drop lo four or five pir rent of the dry weight nnd In Ing latent. This Is un ex 

summer, with outdoor conditions In the house, It will phinution, or a fairly good 

rise to 12 or 14 ]>er rent or muv even reach 18 or JO picture ut least of the set- 

wlth Htlendunt sticking of drawers and rubbing of ting ’ of wood In a distorted 
doors shape or size w-hen It dries 

Now suppose you go to the builder or the practical At this stage a further 1m 
mun In genera! und ask him nlxuit this matter of paint portant effect of drying will 
His vcrilht bused on years of e\;>crlonoe, will of occur the same proce ns will 
course Ih tlmt.puintlng ts highly Ijencfidal In protecting l>e noted when we come to 

the wood the a c t u u I phenoim na of 

Are tin technical met! wrong? Or can we sonn how vwmd The null substamo lt- 
reconclh' theMe apparently conflicting ideas? self according to our hy 

The answer lies in the behavior of wood to the pot hesls w 111 begin to shrink 
Influence of moisture a manner of hilmvlm with h Is and the result will be that 

not generally mwh rstoml All Hu stale ments made arc the block ns a whole will 

true and It Is interesting to follow out the way In with h finally reach a smaller hIko 



paint nctunllv does prevent or retard tlu destruction that! It would have done had c pi««i in ortriml idr-dry condition A awl B atcam«d and rtdriad A pnwntad fhn mlk 

of wood Wt need not uppm lute paint It m for kimw no compression been applied ing by « clamp B frw Note the end eheeki on Q doe to the natrioUon cm mOlng (mpoMfl 

ing wckhI better to start with (A similar bj the mrt of th* board 

Some of the [dienomcna which take place when wood result of the opposite kind Fig S. Oak board showing the result of prevented swelling when moistened 
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A normal U and ( Mjnkid and mtriftl C havlnu bwn clumped while drying and li frt** All throe thorouKhl? dried 


tig 4 I x penitent showing how wood may become set in expanding condition 


Inner one*, owing to their already set condition This 
Is clearly shown In Hg 2, which Is u section of a 
walnut plank treated In the manner Just do« rilmd 
The internal stress which would have existed had dr\ 
tng been completed liefnre the slices were uiude Is lljh 
proxUuutely measured by the force which would lie rt 
quired to bring all the prongs to the saint length Thin 
Is evidently considerable Can you wonder at a pie*e 
of lumber for cracking o|*n or warping under suth 
stresaea? Yet tills condition Is not the exception but 
tlie general rule In fuct It Is practically Impossible 
to dry a piece of wood wlhout muiIi stresses uu urring 
to a greater or less degree If there Is doubt about tills 
In the mind of anyone let him make the test himself 
It Is very easy The section should be cut wdiJle tin 
board l* still damp Inside as explained alxive 

Weurenow able to predict what is likely to happen 
to u piece of wood exposed to the weather If a dr\ 
piece of wood is laid or damped In midt a wa\ tlml It 
cannot swell und It U tlun moistened a strong com 
presfdon stress will 1** set up by I he wood itself In 
itself which will act in the same munmr us an upplled 
extemul force If the wood is rcdrlcd unde r this re¬ 
striction It will become “set In compression to such 
an extent that when it finally readies Its original state 
of dryness It will he smaller than it teas before llv 
reitouting this process a piece of wood nm\ be made 
siimUer nud smuller By the method of rtiieated wet 
ting under restrhtlon und then redrvlng a strip of 
air dry basswood 9 11/10 inches long tangentially io 
the rings was compressed to u length of 7 7/10 Inches. 

Fig S shows u one indi oak Isiard from 
which the smaller end section was first 
cut off and the lurger phs.e tut In two 
One half of the lurger piece (mnrked it) 
was then daunted la an iron fiume so 
that It could not expand tangtntiullv was 
steamed about a day, and was suhsc 
quenliy allowed lo dry again Jt soon 
lietmne loose from the damps and linallv 
shrank to the she shown in Ho photo 
gruph The other half II, n reived pre- 
dsely the same treatment as i exespt 
that It was not hdd in tin damp while 
being fdi amed and was free to swell as 
much as It pleased Notice also tlml the 
ends of the piece which was not damped 
are \er\ mud) chtxkid This Is not an 
necldmt hut is dm in the smuc tuuse 
Since tin wood takes on moisturt inmli 
more rapidly at the tndu than In Mil mid 
die tlie ends tend to swill they are prt 
vtnted from so doing however bv the 
inlddh (Hirthm of tin block Tin ends art 
Hurt fort thrown Into strong eomprtsslu 
Ntress, Just as the clamped block was and 
when the hh«K is dried tiny will In the 
< huraiterlwllc manner shrink more than 
the rest of I la block, thus owning up in 
wide end-cheeks 

This is not uu roly an interesting iultoru 
tory experiment of purelv scientific in 
tercfit not by any imans It is one of 
tlie most fundamental fin ts concerning 
the belmvlor of wood and applies all the way from the 
lumberman s shantv to the finest plow of furniture In 
the lumber kings pnluce, but IL la not commonly under 
stood. 

Tlie reverse of tills action may also be brought about 
as In the casehardening of the outer surface of wood 
Illustrated in Mg 2 In Hg 4 are shown three strips 
of basswood all cut adjacently from un air dry flat- 


grain board Tlie length of the strip is tangential to 
Hie Hngs 1, which is ten Inches long, was retained 
In its nlr-dn state It and C were soaked in hot 
water, V hi lug then elarrqmd t>ctween two strips of per 
forated Iron All throe wire then thoroughly dried at 
200 degrees i uhrenhelt Tlu piece C held In the 
clamp during drying could not shrink appreciably and 
became “set' in tills expanded condition In whhh It 


now remains Indefinitely after removal of the clamp 
and will so remain uniII it is soaked ugaln 

But wlmt bus all tills to do with paint t I et us see 
In Fig 1 Ik Hhown tin cross section of n will dried 
ple<e of red oak whhh showed no ehecks Tin ecntrnl 
area was then wet several time* with hot watir care 
Iiclng tuken not to wet the surrounding iwrtiun Upon 
redrying, the cracks upi>eured as seen In Hie photo 


graph Now these < riu ks wire not produced by the 
willing and diylng alone bur by tin rompre sswn stress 
(<tn*(d by tlu rtstrutton to nutllino tin subsequent 
setting of tlu substitute under cetmprt sston and further 
shrmkfifjt an it rulritd llii* tiled willing and drying 
(uusts an iKuntuatlon of this condition It is this 
Ide nth al prw e ss w hU h i aust s e- xjHtst d surfaces of wood 
cveiy where to eraek nj>eii and Itocume weathered One 
frequently nlistrus its results In hard- 
wood window and door sills flooring ontf 
sle_ps whlth uu subjected to lepeuted 
witting md drving \s dirt intirs the 
cracks the compression is thereby In 
ere aw d ok h Him th< Ntirfne t hwc lift, 
win n It di It s Hu o)>enings be< onn wider 
and ila < uu ks strike in dee|*r and 
dnpi r It will Ik observed Hint at ilrst it 
Is only a nurfuie efftet and Is dm to tlie 
pHunthm of tlu swilling of Hit surface 
bv the deeper jM>rtlon of Hie wand whhh 
has not \H latoim wit It N tin abrupt 
Lhungts In molsiuri content Utwetn the 
smfiti md Hu inm r luyets of the Wood, 
oi Imvwui unv adjmvnt inutlons, which 
tn responsible for Hu (ondltlons of sur 
fats dusking and suliMspient dct( rioru 
Hon i 

J'nlnt is not pi oof against gradual ab- 
soiptiou of moistun and tlu n fore will 
not puvent swelling or hhrinkugi from 
taking plmt If giu n sullli h nltlim wlmt 
H dins do Is lo ntnrd tlu rah of absorp¬ 
tion or Itui rtf moist urt through the sur 
futt thus giving time for a partial equali¬ 
zation of the molaturc and rcducthm of 
Hie moistiiic giadicnt within the plec'e 
Paint dins not make wood isdsonous to 
w(M»d desirovlug fungi but bv preventing 
the suifute cracks p makes It Imrd* r for 
tlu fungi to get a foothold and so heljw 
to pri si rvc tlu wood 
The equull7ation of the moisture distribution through 
out the piece brought al>out by th< coating of paint 
wlun applied to all surfai^s also pn vents excessive 
waiplng of Hu pitce as a whole 

I Ig 0 shows un oak hoard width 1ms he<oma (x»n*ld 
vraidv cruLktsl in tlu ttntral peirtlou lliia board, a 
duxhtnnk oiwr was HubJ 11 * to reinnted wettings and 
dryings The surrounding ixoHon wliitli is m»t cracked 
was protected by u coaling ot paint and oil whereas 
the coating hud uitirily worn off Hu central portion 
f l he explanation has Ixk n suggested, und the result 
speaks for list if 

A New Trade, the Straightener? 

A t (>\TIMP01t\lt\ suggests tlmt there is one line 
of rt pair work Mint N practically untouched so far 
ns spo< tiili^uHon is roneem«*d vet Is peculiarly adapted 
lo segregation and placing In a one- or two-man shop 
Then Is a never ending volume of straightening to be 
done and It can be made to pay much l»ettir than or¬ 
dinary re pair* The straightening shop is badly 
mnded in tlu automoblh repair business and tht ma¬ 
chinist of ubilltv In that line will Ih reetlved with open 
arms I he wear and tear of everyday running the 
unceirre e led loose tie sse s, e lean lire uks little ace Ide uls of 
driving and all the happenings Ini iuded under the 
name of wrecks” serve lo fend tlie job list of the 
straightening simp An e \penditure for ee]ul|»ment that 
would put in onlv tlu gu* tank nnd pump of u garage 
or would hut pex>rh equip another s|>e< laity shop, wtil 
tit up tlie place in first class hIi i|h for straightening 
work of every cones Ivahlc dimriptlnn 



Flf. 6* The checked portion here was unpainted, and subjected to repeated wetting and drying 



Fig 5 Section of oak, showing compression check* produced hy wetting and 
redrying a umall portion 








316 


SCIENTIFIC AMERICAN 


May, 1924 


Exploring Within the Steel 

How Magnetic Analysis Indicates the Presence of Flaws in Rails and Beams and Hoisting Cables 


By A G Ingalls 


I r iiM [fimjjm tlmi Hit re Is h hldihn turns 
vtrni tlsHure In tht cshiu r of n Mtool rail 
hul \im do not know it in tluri Tlml 
roll will Inti r Im lulil down ns n pm I of 
11 railway irmk nn<l some cold nlglil 
w lion the ntoi 1 Is < hi IU tl to im renaed hrlt 
UenisH, thou will 1 h* a comphh funttm follow oil i* r 
lUlpS hv tl dlHUHtroUM IMIfk 
ilmt thing Iiuh hnppinnl ninny times bo<mi«e there 
him until recently been no Hurt w«v to (list our tin 
prt h» nee of tin hlddiJi dc f* i ts in tin In 
terlor of a plow of shs I I hi sunn Is 
tfrut of nil kinds of (laws not only tnins 
verse flHKuren but wing Inclusions und hind 
or soft Hpotw Hut a mtlhiHl for iiiuhng 
Hilt li imiK rfet tlon* Iihh tieen dH<o\erid 
and nnenilv put to work and that method 
happily penults tin intlrt mil put of a 
Hteel mill or factory to he InvestlgiitiHl Just 
us rapidly as It Is prodmed 

Magnetic anahsU is In general just 
whal the name suggest** It takes advun 
tugt of the \nrlouH mngneLh piopcrtks of 
tetesl and Iron und It periods of the mak 
lng of nmn\ more dedu< Hems legardlng 
the Inside <»f a given pies e of magmtl/ 
able metal than would at (list glume L____ 
seem apparent So suctesHfuIh hau these The rod i* t 
deeluetlnns tallied lip with the facts that 
the new met hod of testing kP e I has been 
put on a working e oilman la I basis 
To give a brief ja^p Into the nut me of mngnetic 
analjHlH tiefore turning to Hie i oiiHleie nit Ion h whle h 
naturally le ael up let (he ex|H>slt Imi of Its methodn in 
detail l>r ( W Bui mux, Ha pioneer In the held of 
mugneth analjHlM rene an h and Inventor etf the equip 
ment 1 hut is In lug used for the analysis, Imn said, 
Hart' In one and only one, set of meslmnieal eluir 
a< Bristles corresponding to a given set of magnetic 
characteristic h anel numrstlv Hurt Is one and only 
one net of mugne tie e hai m t< rlstks t-orresjHm<llug te» a 
given set of nun lumbal ihtmu UrMlin 

Add to UiIh Htate me nt the fact that magnetic atiahsls 
maker* uhc ul all the several magnetic e{iml11Ics of stes.1 
andiron parthularlv of Indue tlnn c<«icl\c force* n*Htd 
uul Indue tIon hyshreMs en» rgv and tla vnrlouH im r 
lneahllltleN ns well aw certain eomhlnations of these 
qunllths und that It einplovs two t\ h or phase» of 
magnetic apparatus known rcsjHxtluh as the defee to 
scope und the mugne leise o|h and \mi hau a rough 
gent rul statement of the quod Ion that marly evtryom 
asks when first (onfrontesl with seam thing new Thai 
Ik How do*s It work and whv ( 

Before taking up In detail how It works and wht 
twee slgnlthiml eonside rnthuis must I>c gone Into If 
we are to get a had ground for an understanding of 
mugneth amihsls as II has tovn rnniincic lall/e d today 
we must know u little nliemt 
who began It and w he> has 
lieen Ik hind Its elevelopnu nl 
Such know le dgc glv oh a 

He*mee of proportion to those j 
who have not fecund It |hih 
slhh to keep in Intimate 
eontaet with the* salient do- 
v* lecprne nls of the sle*e 1 In 
dustry We must ulso ti \ 
to grasp the great impor 
tonoe of the testing of the* 
materials of < onstrm tlon 
and briefly renlew the tests 
that have he*en used by In 
dustrv In an ofTort to know 
the nature of the steel and 
Ir.m m uwl lhr instrument board nuppc 

irccnuHeu ynlvnnomeler Towurd the 

The progress of nutgmtlc l)lreclly above (hem are tw 
testing e»f sten 1 has been Ntoel pom the aulrnnid In 

enrrled on t>v the aid und mrtnw. of heat tmrnmmt 

encouragement c»f gruit rail * 

ways anel greaet mnnufac tar¬ 
ing Industries Much of the 

fundamental work was accomplished In the United 
States Bureau of Standards at Washington Ntimer 
ons university professors of pbyshs anel engineering 
have also collaborated In IN Investigation 
In 1000 l)r C W Burrows who was In charge of the 
Magnetic s*<||e>n of the Bureuu of Standards began an 


lmeNtlgailnn of the general prohit to or the relation he- 
t we* n the irmgTietlc and I he methunlcul properties of steel 
During that year Ur Ilurrows was curnlng on on 
lm[H»rtant magnetic research In t oojm ration with se v 
c ra 1 fortlgn magnetic mjmiIuDsN of noli I he lnvestl 
gallon nsjulrcd two short steel bars of Identical mag 
nolle pruperili 1 * This seemed to Ik a siniph require 
mint Imt It stMin hesmue evident that two bars one- 
lialf Inth in dlumeter and ten Indies long having 
Identical mugneth probities dec not e\Nt They c nnnot 



The rod Jm c»rr|rd through the Solenoid hj tncini of two rolls driven by a small motor 
control bo* KalvH.nomt'tt.r and rcwrdin« device are not shown 

A laboratory form of rod defectoacope 


bt> made Manv thousands of dollarM was siiejit on a 
fruitless search while spetlnllHls and Hteel experts 
were unable to give any help Then spec ial fumuces 
for the preparation of the desired pieces of steel were 
prepared while the foiling and annealing were given 
a cure that would make a rov il lml»e seem neglected 
And still the resulting burs, prepared is carefully as 
modem science could prepare tlum, showed mngmetlc 
dlJlcrtnies 

This extreme sensitivity of Hu nmgncth test of bars 
having Identical properties when measured bv othei 
methods of ti sting, whether clanthal or physical 
sec med lilgliH worthy of further lint si igatlon and tla 
knowledge gained fioin the suliwniucnt rese^arch has 
turned out to l»e »»f vastly gnu Ur value than would 
have been a successful conclusion of the oilglnal piece 
of tesctuch 

lour yenis later tie Pennsylvania llalbond begun 
an Independent tmestlgatlon of magnetic nnnlyslH 
whie li was combined oue year late i with that of the 
Bureau of standards This Joint Investigation con 
Untied at Washington ft»r sis years during wide h 
lierlod the value of the now me tlmd of anuhsls ns an 
aid to teelmlcul rose are h whs dearly demonstrated 

in 1018 theAincrhan Seidety for Testing Materluls, 
of Phlhidel[dila itppofnteel a esimmlttee magnetic 



Ihr instrument boAnl nuppnrt* ■ collection of Ammeters and voltmeter* mi A C Indicator and a heavily damped D Arsonval 
vnlvnnometer Towurd the rltrht are four relay* for operating the algnale uaed with thr defoctoMope and A C Analyw 
Bl recti y nbov« (hem are two colored llahta that flish momenUrily when spot* that arc harder or aoflcr than tho average of th* 
Ntoel PDM the ■ulennid In the fon-urmend is a special type of mairnotic comptmtor uaed for testing handsaw blanks for cor- 
r«cttics* of heat trtatment By te*tlng those blank* before polishing instead of afterwards as bad been necessary before the 
use of nuurnetic analysts a considerable saving to the manufacturer was effected 

A comer of the Burrows magnetic laboratory 

pliKluNl In the United uimlyKls eonnlHttng of research englnoera from the tool, *eope you nauat cut It \ 

t Washington Numer UiH louring and rifle- Industries together with a rep plw*** you teat Is never 

hysh m and engineering reHentatlve of the New York Centra! Railroad, and »ev It Is one of a lot, and y 

vestlgnthm *ral professors of physicH and englnecHng all eooperat uncertainty Involved th 

m was In charge of the Ing under the Chairmanship of Ur C W Burrows In In the early dava th( 
of Standards began an 1919 reproofs lives of the National Research Council the chief criterion of 


and of the War Opartmcnt as well as of leading unt 
yersltie** und several additional lndUKtrles which had 
taken up mugmetlc analysis during the year, were added 
to the sjkhIuI magnetic analysis committee of the Amerl- 
mn Society for Teal ing Materials 
Tills Philadelphia society Ik very largely responsible 
foi our present knowledge of the materials of engineer^ 
Ing and for the standard! 7 ation of spe* lilt a tlon h and 
method of t«»sUiig r Formed In 1902 it has a very large 
membership among the engineering and allied profes- 
nlons and It lias kept In exigence forty 
standing committees with a total member 
ship of about 1400 for the purpose of 
studying Hie properties of materials of 
♦ nghieerlng and developing standard 
spet lilt ailons, methods of ti sting detinl 
Hons und recommended practice Its actlv 
itles nri Intlumtriy woven Into our whole 
, Industrial falirk Naturally Its work Is 
known to n lesser thgree outside of the 
englnoet Ing profession than w Ithtn It, 
hrt uiihc It Is of nuc h a nature that it 
d(K s not ofle_n jiem trHto through tin fun 
damentill layer of Hie constrm tlonul 
world formed by Unit profession But Its 
work neverthtless stands underneath the 
_____whoh struiturL 
motor The The great and fundamental Imixudance 
of testing the materials of constrm tlon 
* cannot lie overestimated Nol only money 

and things, hul lift dei«nds upon It 
'lake tin » ase of railway thIN Thert you lmve a rom 
paratlvely concentrated mass of Iron and steel the loco¬ 
motive weighing up lo nearly a million pounds thunder 
Ing over a pHlr of stetl rlhlsms that must be free from 
flaws if thi v are to withstand the stresses they are 
subjected lo by hiiiIi gnat weights in motion 
Our railroads buv two million tons of steel mils every 
year 1 tie gnat automotive Industry uses another 
three and one-liulf million tons Anothu five million 
tons go Into buildings bridges and other structural 
work All of these things him direct counts tlon with 
the safety of human lives 'lids fa< t furnishes one of 
tlie (hlef n noons whv r steel must Ih tentul bofore It Is 
ust d 

Users of HhHd usually refuse to buy un ounce of It 
unless Ukv know IN (oiupowltlon mMirateh A(t none 
of that whhh they huv and us 4 has lH*en tested Here 
Is a paradox' 

When wi state tlml u gh(n lot of steel has been 
ttslid and th* amilvslH nturmd we mean h!iu|>I\ that 
samples of it wen tested One hundred tuns nf steel 
Is nmd< lsuired Into Ingtd molds, rolbd oat and a few 
pieces (homn at ramloin for tests Kven at best It Is 
« case of testing one pitse out of u do/en or a hundred 
and gambling on the hope that the renmlmUr are like 
this plei e which has been destroyed In the process of 
testing This Is essentially 
a hit or miss method but 

until the dev* lopment of 
magnetic analysis It whs the 
best method known 
Not only Is the method of 
twining the quality of a batch 
or lot of steel on tests and 
analysis of mere samples 
fraught with the ever pres- 
ent danger that luck may 
play strange tricks with the 
choke of samples, hut it 
Involves the destruction of 
these samples. In order to 
test the transverse strength 

. .. . . _ A , of a structural steel shape 

1 heavily damped D Arsonval 1(i „. . 

scope «nd A C Analyser ^ u J 01181 it P«»t 

oiler than tho average of th* the elastic limit and de- 

Ing handsaw blanks for cor- HtrOy lt« usefulness In 

db«o mmol tefor* «h« order to make a cbetntral 

’*"*■ analysla ot a aampk) you 

must ruin it If you wish to 
examine It under the micro¬ 
scope you nauat cut It up Into very thin sections. The 
piece you teat la never the some piece you are to use 
It is one of a lot, and your faith must make up for the 
uncertainty Involved thereby 
In the early days the Judgment of the workman was 
the chief criterion of steel quality He looked at 
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the grain of a freshly broken piece, Judging It h> a 
blow of the ewe” Tin n I hen was llu told land Usl 
In which he l>ent a pltsm Hat on Itself and i xiimlncd the 
atretched libers oi hr hrukt a pies« of the uted mid 
reuti bis carlHtn bj fracture 
Lntir tests largeh eliminated the human fiutoi The 
tensile test is mmh In a iniwerful mat hint whhh Wars 
tlu test plow In two ghliv 11 loord of It** stungih 
This is ntnesHitrih i < Lest rut I i it bsi 1 ht (ompiisvoii 
test, whert the test piece Is unshed Is likewise a <h- 
strut the tc Ht Tin bend test Is of a slmilut inituit 
Om 111 \ Important test Is dial foi riru induing ilu 
hardness of sletl The bditosuti* width Is stunt Units 
used for this puniom make s use of a 111 Lit sits l haiuiui i 
Inning a siighth splitiItal sulking jMjint two liuu 
dredths of an Inth In til mu tc i This 1 m dropptd i ills 
tame of tin Imhts on tlu Ust pleu miking an lnd» n 
talton and uboundlnj, to i nietisui ihh In I^ht I In 

Impact torn spun ds to i pitssmt of wwmL him el red 
thousand iHuinds jh i sipmii lndi and tlu hardness of 
tht sampU is measure el 1 *\ tin amount of mIhiuiuI 
A second Ust of himlntss is talhd tht IlmkwtU Ust 
while a thhd method which Is w r\ width nstd Is tlie 
Ilrludl test lltrt i hui delicti sin 1 ball Is lowed Into 
tin natal, making a tinv com i\it\ 1 he miximum 

presume applied dh hied b\ tlie art a of iln tom i\ih 
klviK an arhitraij llihull numhti, oi huulni sh null) 
her 'lids Ust is non tit stna ti\« but It u IN nothing 
further than the mirlmi hardness of I In sittl lliddtn 
Haws nrt not found b\ It 

(htinhal anahslh 1 m om of tht most impoitalit 
methods uw tl for harnluk tht fats about a bati b of 
steel A wt II csjulppid tlundtal iahornbin lorms a 
p trt of all modt rn steel plants ltm It likewise applbs 
onh to samples and If also ranks as a 

dt stmt tin test I low <\ pi thimhu! - 

analysis will alwms itmaln m lnialuabh 
aid to tht Mbs I in ikt r 

Metallography Is a method of t \amln 
fug wethms of steel or offiti natal untie r 
tin mit roscoin Swtlons uUmt ont half 
ineb wpiurc art ground down to i ltm 
jKdlsb and examined ndt mm oph ulh 
then tlu \ art rtetph (bind In oidti to 
nbow the trvstalllne stria Inn SinsTm 
feasor Ilrudh v stnugldtn of 1 1 hUh l ill 
\tislti In the I niteel Sintts prntthalh 
every large sits l winks Is will es|ulp|Mil 
for the mlcrosetiple anahsls of Its plod 1 
mt Although onli a Hub nmri tlian 
jours bait dapse d shut llie Hist art 

leeelved attention it lias advanced so f n _ 

as to tm\< Ise min h\ now am tlu i and / tft lhIa 

w rj str\Jrfnble too] In tin bunds of tlu n«ta <>f tin 

iXpcrl Hilt, ’ < ontlnm s IVnf SbiUkhtm hwlCHil uf n 
reputations but tnoie than oim surtiml h rc nmmr 
severdj ltetausi of triomsuis dislmlloiis 
made from mlscroseoph i\ hit net Solenoid * 

The ejcamin ilioii for homokendh of 


\ ia\ apparatus Js abh to 
mukt i liar and distlm i 
photographs tin uugli a ttill 1 
ness of init llu h of spM 1 in 
om minult ltm a two-lm a 
tlih kmss Mipilus Hw min 
lilts w hlh t In oft inches llh 

pitsinl limit consumes 
lhli t v minutes <i11 all i 
1 hi* km sh 1 h m this nnv ht 
hi t n thioiikh In nmgne rit 
annhsis almost instanta 
Titoi|sl\ }n imittInt, lotm 
lit a\ \ pi odiu I s to In mow i| 
Hong at a U\c I\ rnlt oi 
spi ( d \\ hi It I In \ art t \uin 
Lm d T ht fat t 1 hat I la Ml 
mull slow \ i n simp 
of sit 1 1 has t \]h ist d mam 
prt\h»uslv uiisusjk t It d dt 
titts wn li as paging and 
shrinkage truks shrinkage 

mvillcs oi pnious s|H»ts ami 
burnt metal f iwirs tin list 
t>l tin fai fasti i uuijnitlh 
nnaUsis fm tin stum pm 
post 

II must la mud* tleir 
1 hat iiuiknt Hi annh sis is 
not Initialed as a suhsfi 
tub ft a ill of | Tit foitilU 
methods t>f fisting si^j 
Itatlu rll< oniph nn nts tin ai 



Thk ehiuljmirnt Is <U Ufmsl U> it hi all tniultti phiIji nth »n l inmn^ rnren for Tm.ll iuiiI roller 
bejinnKK ett_ It (kit tnuntu tlif In miuhim i»nt i« tltpth t>f t*n«e Hfter curbun^intr ttnd 
phynicut strut Um 1 nflrr ht nt ti rIIiik Tht mwtfnctir Ht Id is rt-vnlttd tiLhtr mtfhkul cully or by 
mwinn of a polyptmnc cum nt while Ih atLnurt nature ot Un piece U dt4(trniln»^i qiutntl- 

Catoely 


Anal>zer for teatinff round RperlmenH 


In addition to tilling us 


In newt i mi thuds things \w tan ulread\ tlnd out in 



I *it ihltt form of dt-fett4>act>iM may l^c k« 1 t ptimamntly nittunted In tthaftWHy* fnr pLidtxIitKl 
Urtta of Ktruinled tahka Tht contirl and nr rdin«- nr’l^NrttftiK ur h»rnl_rd at a dn^^nnc^• i mht 
Instead of moving the rails through th» h» Irnottl as lit dune In commercial imdnlljiUon tho ruil 
h re n mttintt smtlonarv whlh iht soh no! I ih canned lt> tra\cr«c (t« lenirth by monmi of a 

smnll motor 

s«denoid of rable defttloKcupe in place in elevator nhftft, and the laboratory 
form of defettoscope 


Uon and sits 1 In minus of iht \ ui\s is 

becoming coimnon ^it it Ih so slow that It mu Ih. Hit oms tint lm\t litsn In ust, It tills us HMiiks wt 
applied onh to thin work tn to siiNputtd plats s At haw nt w r littn abb b* know lUtaust its Intaimlhlt 
the Wiittrtown Arstnnl a wn tvpmshe lOOOUtiwdt nmi^nih Mivt i s m nn h wlilmiantl iIhoukIioui a |ilm 


slowh mm Ink phtdokraphli Him Soimthms a eolored 
IlkM Is fbisht d oi a b» 11 is i mik t“ indh ate that u defect 

h is ht t u ha a(t d 

- Iht in um tli proptrtlis of a plett of 

stttl irt dtbrmlmd hv Its jmst hlutorj 
1 wt\ tli mil ot Its (lumbal tonstlruilon 
Us touist of ni iniifut iuri Us la at treat 
nn nt and tin sin sses lo whh h It has 
hwn suhlubd haw unltul lit dtttrmlnt 
Its ma^i Ih n it art I or stts 1 of a kivfn 
hlsior\ tla m Is onh ont ntt of uiaKmtlf 
t harai t» rlstIt s '1 ii Ink full ad\anlnk« of 
I his fut Hurt aw two phases of tlu 
makm ih mahsN tbost t mploWntf the 
Instiunit nts known nsptdlvtiv as tlu d<*- 
ft < t (isi o[h and tin mukDt tost ope 
1 Tlu tit fes loscojM anah/es lonk sjh.h 1 
nuns Kin Ii as rills pl|»e Ik mils wire 
shaft In* rods mil lahhs for Haws such 
aw i on <4 ult <1 iissuuK hlowholt^s wi,ro- 
, r pcrioduHl kiithms |o< ai hard Kinds anti lnhomo 

ice J mht k'lnUhn Jl th tt i mints wlulbir non 

Ion the ndl un I foniil i h s t\lsl hut dots not Indh at* 
iricmm of » wlullur tin spi (inn ii as a w holt Im Jmrd 
ot soft It »mplo\H dins! Mirnnt llu 

aboratory 

at Ion of (his Instillment hftM Item 
ill w )< fi< d iftflb full\ 

I In ot lit r instrniiu nt w hit h K unplu>ed 
In niiumi ih mal\s|s mil whhli Is <ulkd tin mminL(<»“ 
hi ojK in 1 1 \ is lin*uhii shnpt*s and small lmrts us 
foi*ln*s tasiln*s nnikshilts h >ol h uml wirlouH 



Buokai wh«tftn tor ntcftm turbtnc* miut b« of iri«praaeh«bl<T uuidlty and homo«em»lty In tfil» 
ln«UNMtton a ton-foot dUk I* behuc »n*ly»ed by tho dnfortowup* In a mrck for btowhoJe* ami 
wtnlnmlnv Inohndon* TH* dtsk t* »k>wty rrvdved whll* th* tnitmment In trtouilly mov*d out 
wmrd from the center, thu* eovcrlng the whole itree In the form of a spiral 


Magnetic testing apparatus for steam turbine bucket wheels 


o| solid natal it is itdi to 
loi alt pin sh ii d< fists th it 
cannot be known in an\ 
<d ht r prut tii ai m mm r Iht 
hi still liusi illptnmal 
liik mUKmtli fish is haw 
n harmful trine of Hum 
sc hea Whin Him hm 
passed anil doni tin Ir work 
tlu Ktesl remains us nound 
n h Ijefore 

Makmetlc imal\KiH |wrmltH 
tin larke output of tlu hUh I 
mill or of the fm ton to In 
pulsed Jn rapid n\iew 
wltnout the aid of (ts hnh il 
txpirts and without slowlnk 
up tin* priKess Tlu i \aml 
nation i« sandwlrlusl in with 
the rokular mm film to mu 
ililm prokrens Hirutikh a 
fm1or\ In sm h a nmmiir 
HmL Die stet 1 hii" uu nh to 
be muted throukb tin m ik 
nt.Ii ociuipnu nt without 
stopping If Haws i\M in 
the rnlls or rods or In nm 
of the lung Hlni|H>K a retard 
Ih lift elthir b\ an mi "• 
nintlr deklie wldch paints 
the piece opponlti the jmint 
of difeet or b\ n line which 
Ih uuiotnntli oll\ traced on a 


pirts for mt om I Ills and k'»'iif m a him r\ IFiiHke 

llu di Us hist u)M U Is i ss» ntlulh i comparator, In that 

It l ispdri s i s| ni cl u d pii c c uu in'*! which It diet ks 
tlu phet uml* t tc •'t It c on i pa M s Its k<mral phsshal 
j i o| m i Hi s sue tj ns limitless ki uu sl/c, and du nihal 
<-oin|K>slih,n with those of Hit si md ml phs c I In 
m i kin lose o|h uses iltc i n ifirik < at h nr unlike Hu ilcfcs 
loscojie which use s cllicct an<l tin pluinuiuna i mploved 
In m ihlne, tlu iimh sU him Ih c lihc i h\ Wert sis « m rt\ 
or nin*ru tit In **tt n s|^ 

lbturnhik to tin di fi i tosi om , this Insirnim nt nm 
slsls of i uiiikiu li/in* sniinold mil i m sb m of two 
t \plorhu c <dN U i \ Irik llu sum iiiiihIh r ot t unis 

These i o|N ire luu 1 c d lhit Is tin turtiH tun 

In opposite (11m c Hons llu solenoid Is tmrkl/cd In 
dirt c t onri ill and the | im to he b s(, ( ] is paHM d 
throiikh Its Intel tor muTUth Held aw well as throiikb 
Hu two e \ploi liik tolls which are sepmattd fnnn each 
oihii seinn Inches \n\ Inheunoki m llh s Intlie moving 
siol ejtusi njjikmlie IoiUm as tlu v pass Thai 

N tin c|<ijsp\ of llu litas e f Uillkmlh force set Up In 
Hu nu till will Ih altered llu e handne, liiignelh tlux 
mum on llu i wo c\p1 >i In* i olN k<m r itlnk a « urnnt 
in Hum whhli is stmnui In <>ne than tn the eillur niul 
making Itself iddent on u se>nsJU\e kill winorm tc r 

Whin u^lng tlu difuloMope tluri Is In gimril n<> 
Indhallon of tlu ph\shal eondlthm of tlu phsi aw te< 
liirduess knin sl/ t and anahsls mo long uh rliese 
pio)toi jhs do not \ar\ too sharph from polnl to |X)lnt 
aloiik the pti e o under b^sf So lonk as tt is uniform 
no indl« a Hon U kl w n —-tho KjKjt of light thrown bv tlu 
galvanometer mirror remains fixed or if a photo- 
(fort/fmifil on pa<re SG6) 
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The plete-glau show-window In (he rear of the motorfied grocery 


The Grocery on Wheels 

A Self-Service, Motorized Store that Effects Great 
Economies for Dealer and Customer 


TS A hi# Job tlmt the ladles hnve to do 
eviry dnj Tlim H !>o|u^ spent todnv 
imd iur\ dm In tin* United States $40 
000 000 for fiMid slnfTs bj jour wife nnd 
min* nnd lho 15,000,000 other notion who 
provide lioim nit ills for the tired business 
men- meaning \mi mid uu \ou could run a mlghlv 
big war on I Jinf mom v I<or oi(h urn of the 10." million 
of ns fhcHt shopjiery spend 45 cents today 
und ewr> day If she does Imp shopping 
b> phom milady must udd r i |sr tint to 
every dollar of jour montv slit sptnds 
Then when the store delivers tin ordei 
that adds another 10 to 1 > j>er tent to the 
prite—for (In denier must (barge for thin 
sere lee or lose monte on emu luisiniss 
On file other hand If (In hous* wife 
goes to the non dellvirj oi thaln store she 
saves the phone und delivers Items, but 
spends an hour or more, d< landing on the 
distant e which site must go to get I lie 
groterles and iikhIh Evtn though her 
time Iiuh nt ver l>cen vulmri In dollars and 
cents—It In nevirlhelesH an expense and 
often un lneonvinlenit to her to mxnd an 
hour u dav ' at the xton ’ 

Let us look at the marketing situation 
from unothtr Ntandpolnt It has been 
curefully estimated tlmt tlfteen ctntrf out 
of every dollar of jours s|»ent for food 
stuff# must go towards running expenses 
of the store—In otln r words Into overhead 
This Is not for wages to tin producer u 
wholesaler's profit nor transportation—but just for 
rent, heat light, clerk hire hand hills advertising and 
other neoessurj oxinnsts These Iuiiin width jou pnv 
for when you buy groceries or imats at th< store con 
Hume one-seventh or a Httio more of \o«r monthly food 
hill These art fads taken from proven statistics 
they should lie of vital Interest to everj man and 
woman 

In n tvphal nelghhoyhood (here arc five gro<crj 
■tores—three of them are thaln stoics lath one of 
these stores draws trade from a radius of three t« the 
blocks The average <hnln storts sails In largo tilles 
are $475 per week and the average nei prollt Is l>e- 
tween 2 and 3 pi r rent—and that 2 p< r rent plus N 
hard to get It requires H(_U*nUti< management to do It 
More than tills, few stores turn their stock more tlum 
thirteen times per \ear and tlav have to turn It 
times |*r year to Keep out of tin bankruptcy courts 
You will wonder 1 lint unv of them < un maki mom v 
whin wc tel) vou that thire art 457 000 groieis and 
butchers for the 24 000 000 families In (he countn—or 
one tradesman for even 54 families 

Is It anything to In surprised over thin that onlv 
five grinds out of tvirv hundretl smew <1 In business? 
Fifteen out of every hundred stagger along the flnane lal 
edge Imrelv making a living and elglitv out of every 
hundrtd last onlj sevin unis or less 

\it lighting against all i)k>h< odds and with all this 
apparmt imfthhmv and exiHn-lw distribution we do 
huve grout Us and good grnct rles too and we also have 
many good business men who hn\< studied tin »until 
tlons of tin sah and distribution of foodstuffs with Ihe 
worthy objetl of milking Ihe business less hazardous 
for the proprhioih, and Increasing tlie convinlonee and 
lowering the tost to the custom* rs 
Taking the stun to the tautomers Is nut particularly 
a new Idea In livelf hut the store on wheels as con 
cetved h\ Ti H Watson and worked out with the uhhIs 
tance of M T Puh In r Is n long step towards solving 
many of these questions In tin first place the “Moto- 


terla Is a serve-self store 
on wheels capable of serving 
400 families per day with 
a complete stock of groceries, 
breads Hml cakes, fruits 
green and staple vegetables 
meats and drug sundries if 
bus but one clerk who Is 
also (ashler ns well as 
driver Ills store is 22 feet 
long b\ 7 1 /. feet wide, jet so 
(sinvenlentIj are the com 
modltlCM arranged omli with 
Its own price tag, nnd so 
easy to operate Is the overhead basket carrier device 
that ten or twtlve customers can wait on thunselves at 
one time If the housewife has babies nnd no help It Is 
quite laqsiHsIble for her to go to the store down the 
street hut here Is a well stocked low priced 'chain 
store” right at her door where she (an get her "Items” 
und l>e out of the house but a few minutes 
That Is well enough you any but these women have 


General appearance of tha grocery store on wheel* 

to pnj extra for this service dont they? Will that is 
just wlmt Mr Watson dolt rmiiied to find out The 
result was much thinking and a study and plunnlng and 
n thorough amtljsls of the Add width It was Intended 
to cover The flisl unit was built and stocked complete 
Including ivm thing Unit u chain store would mrrv 
but having several ft atures borrowed fiom the old 
neighborhood shop thrown In hv wav of good inensurc 
The first unit was put to 
work In Detroit last August 
To the gratification of Mr 
Watson and Mr Puh her the 
shoppers took it up Imrnedl 
ntelv \Yhilt thov hud ftje 
preciutod the chain store 
with Its lower pi Ices yet 
the\ hod had to carry the 
g< kkIm xoim distance width 
was usually a bother Here 
was a store which was 
lighted und heated, neat 
cleun and sanltarv—dnit best 
of all with everjthing need 
<*d for breakfast lunch or 
dinner und with good sav 
lngs on emit Item Natur 
ally the woirnn liked If— 
ami the operators were both 
surprised and pleased over 
it 

Where the average chain 
store receipts wen under 
$500 per week the Mofo- 
teria started doing a $1 000 
business per week before 11 
had l>een long on the route 
Further bv a ratlin t Ion In 
tlerk hire snvingn in rent 
light, heat window diftplnvs 
und other Items, the profit 


increased from 3 per cent to 12 per cent even when t)»e 
retull prices were kept equal to the chain store price* 
Instead of drawing un indifferent trade from a radius 
of three to five blocks this store visited the families In 
35 to 40 him ks every day 

further, it was found that the turnover possible by 
increasing the number of customers was almost un 
heard of In the grocery or meat trade The turnover of 
the usual chain store is thirteen times per jear, while 
a ten-ccn t store tu rnover a veruges 24 times The 
Mototerla turns its stock 100 times yearly Dally re¬ 
plenishment was found to lighten the load and permitted 
utrrjlng of a greater variety as well as assuring fresh 
stocks at all times 

The Mototerla tarries assorted meats, but mostly 
cold moats for immediate use, bet ause of la< k of i uttlng 
futilities Its meati>rder system however, is a great 
convenience and saving to Ih>1 Ii operator and customer 
Meats are ordered one duv for the m xt These are 
cut exactly as ordered both as to the particular cut 
and also as to the weight In » rentrul, sanitary refrig¬ 
erating plant and wrapped nnd labeled foi delivery to 
the ( ustomir It has been estimated that 
an opeiutor with eighty such stores could 
save $30 000 i>er jenr on efficient meut 
cutting alone, and another $00000 for 
(ruck hire for trucks now used In sup- 
plying the regular stores 

A plate glass show window In the 
rt ar of the Mntuti rla provides display of 
green groceries and fruits Potatoes and 
other hulk vegetables are sucked In vnrv 
Ing quantities In bins all ready for the ( us- 
tomers In whiter the Mototerla is heated 
hv u novel system utilizing the hot water 
from the engine This eliminates the 'gas 
smell” noticeable with the use of exhaust 
lu liters The Htore Is ventilnted bj a de 
vice for that puritose In the roof 

It is uIno planned to hnve a laundry 
pickup with om or two dnj service In 
connection with the Mototerla Largo 
(ompnrtmontH ai< provided in the body 
for this purpose A bnnklng system which 
Is dom hv a stamp and card system has 
also hern worked out hv the designers of 
the new store which has many Interesting 
phases The taking of coal orders with one day spr 
vice Is still another plan which may have manv eco¬ 
nomic sides Indeed it Is well within the probabilities 
that this system of hous*hold service with Its many 
attractive features mav revolutionize our whole scheme 
of fond and household necessity distribution and It Is 
within reason that the bulk of the purchases for the 
household will Im done In future right at the door 





The man In charge to really * chnnfeur-CMhler, rather then a clerk 
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Washington Memorial Bridge at Wilmington 

T HB handsome monumental bridge across the his¬ 
torical Brandywine Creek in the City of Delaware, 
herewith Illustrated, constitutes a memorial to the 
Delaware soldiers and sailors of the Nation s warn and 
especially of the World War Bltuuted In the North 
central part of the city, this bridge enhancing the 
beauty of the natural scenery in a locality that was 
the theater of stirring events during the war of the 
Revolution, and which Is Inseparably associated with 
the name of General Washington, nut only commemo¬ 
rates the patriotism of the citizens of the Slate of 
Delaware, but also serves to carrj the lnqtorfnut vehlc 
ular traffic of tho Washington Boulevard 
The new bridge Is 7-10 feet long und 12 (a t wide und 
consists of five reinforced concrete urrii sgtnn^ two 70 
feet In length, one 250 feet, and two 85 feet In length 
together with the mctsHurv approach !k hath span 
consists of three urch ribs, 1L feet, 16 foot and 11 feet 
wide respectively The de< k of the bridge consists «ff u 
40-foot roadway paved with sheet, asphalt, two side¬ 
walks 14 feet, 1)Vj inf hes In width and tw r o balustrades 
or railings 1 foot, 2^ Indies la width 
The piers of tho bridge urc oil a JK)-degree skew, and 
the large 250-foot »pun of 40-fiK>t rise la probably the 
longest, low rise skew nrch spun In the l nlted States, 
If not In the world 

While the character and design of the entire bridge 
Is of a derided memorial nature, the distinctive me¬ 
morial feuturea are embodied lu large bronze tuldots 
placed on four monuincmul pylons or shafts Tin re are 
four of these largo bronze tablets, all P fe< t high by 5 
feet wide, und euch with u different Inscription One 
tablet commemorates the lteyolutlonarv W ur, om com 
lnemorates the War of 3S12 the Mexican Civil and 
SpunlHh American Wars, ami two tablets ooimm morale 
the World War, one huvlng tin names of the great 
battles in which l>elawure f l roups fought, und tin other 
bearing the names of all Urns* mrvhe men from the 
entire State of Delaware who made the supreme siurl 
lies In the lust Oreat War 

Tin re are eight of the large ornamental pylons or 
shafts placed on the bridge In line with tin ralltugs 
hour of the larger shafts arc placed over the piers of 
the large central urch and two of tin smaller shafts at 
each end of the bridge The large shifts extend 40 
foot ubovo the sidewalk level and the smaller shafts 
23^ feet r J he bronze tablets are placed on the Inside 
fuctfs of the HhuftN when' the v can lie vIt wed by jades- 
trlans on the sidewalks On the Inside fines of Lhe 
smaller shafts are placed bronze nameplates mensuilng 
3 feet by 4 feet On each side of the large shafts and 
on the approach sides of the small shafts 
are placed huge ornamental bronze lan 
terns, which are Illuminated In a single 
Incandescent Mazda lamp of 250 candle 
power On the inside and outside faces 
of the large whuffs are pluced curved On 
ondaga I Itholltc eagles und shields of a 
monumental clmrnct< r 
At the center of the span of lhe large 
uich a refuge bay was provided on both 
sides of the bridge by extending the side¬ 
walks slightly beyond the line of the rail 
ing, thus forming a vantage point from 
which pedestrians might jMiuwe and view 
the park below Refuge bats were also 
provided at Isdh ends of the bridge lairge 
ornamental precast stone urns were filmed 
on the end posts of the railing of the 
refuge bays at the north end of the bridge 
The lighting system of the bridge was 
arranged ho as to harmonize with the 
pylons and railings from an architectural 
standpoint, as well ns to give the proper 
lighting effect to the sidewalks and road 
way at night The main lighting system 
consists of twenty-eight luminous are 
lights supported by cast Iron light jioles 
placed oil the curb line of the bridge 
The secondary lighting system consists of 
the incandescent Muzda lumps In the 
twelve large bronze lanterns plnc*ed tin the 
shafts uud the two bronze standards at 
the stairway The two lighting systems 
are on Independent circuits. 

The bridge was designed to carry the 
heaviest modern highway traffic, and liberal provision 
was made for Impact und possible future increases In 
traffic requirements The assumed loads used In the 
design were OOton electric railway cars placed on the 
double tracks, a line of 20-ton motor trucks on the 
roadway nt each ride of the tracks and a sidewalk load 
of 100 pounds per square foot 

The designs for the bridge were prepared by Mr 
Benjamin, H Davis, Consulting Engineer of New York 


City, assisted bv Mr Vance VV Torbet Architect, Mr 
Davis inforuiH us that the cost of making a purely 
utilitarian bridge furtlu r serve as a war memorial wuk 
In this case, approximated $56 550 this iHlng less than 
8 per t*ent of the entire mst of the strut tuu V me 
modal bridge datlv sen tug the needs of u rommuiiltv v< t 
nt the same time coniine morn ting the uiiKellish service's 
of these citizens who rallied to the uld of llulr <ttuntry 



View below the 250 foot arch, showing the three 
massive ribs which carry the floor of the bridge 

In hei hour of need otitis to cities and towns a titling 
und economic ii I solution of their war memorial 
problc ms 

Human Behavior and Reflexes 

T llh basis of mrvou'* activity is formal by ho tailed 
reflexes und Inwtlm ts Hie Instincts are complex 
11 Mixes The Instlnt ts— Inborn associations with dell 
nile stimulators—t^mvitond to the activities iff the 



lair 

had nothing In common with feeding Ik repeated many 
times wlih the feeding after a time It begins to atlnuh- 
lute tin food run lion wlun used alone Thun If We 
product some distinct mush ti sound ul a given rate of 
freqmntv of vlbrull m |*r second- and always at the 
same tlim fix'd a dog after a wlilh this Hound, lifted 
alone will produu Hit same food miction us the food 
Itself Such stimulators nm\ Ih formed from any agent 
of the outer \coiId niul with nnv other Instinct In 
this wav Ih ride s tin it (It \t s oi instincts whkh are 
Inborn some ielh\ts arc acmiired during the life of 
the Individual The Mist or lnlmrn reflexes we call 
unconditioned rrih \t s and the set ond, or acquired^ 
rt Mexes wt cull rondlllomd 

It Is tUur that the londltlomd rt ih xe*s pluy a very 
Important purl lu om Inliavlor us Hie v art being ac¬ 
quired during tlit 4 ntirt lift time of tht individual 
(ondltlontd silmiihums st rvt as signals separate 
from tht unconditiont d stlmuhilorH hut like inv other 
signals thtv mm not signalize pro|H_il\ Then they 
art it) Ih cm tested Pm Instum t in tne experiments 
nun tinned Hit sound piothuxil b\ om ihouHiind vibra¬ 
tions |m i second was made a tondltlonul stimulator 
If tin sound 1 m rt ih itc d without tht simultaneous 
fading iff Hie dog tlun for some lime the sound loses 
its stimulating action But this ntxal not destroy the 
tondlilout d reMt \es for somethin n the bllmuhitlng ac¬ 
tion rt turns again Second I v If the conditioned stlmu- 
lalor Is Himhiiutl with allot la r agent—nn\ other agent 
—and is not at tin sunn time combined with feeding 
Man the condition* d it Hex loses its stimulating HCtlon. 
In 1 h)Ui Hast casts vie dial with inhibit ion In this 
wa> tin print ss of Inhibition always accompanies the 
nrilvitv of the higla st nervous centers 

iht pi cm t km <ff inhibition exists also for another 
end It helps to dlfleienilnti the various stimulations 
from the outti world lor example hr us form from 
the sound taustd b\ om thousand vibrations per sec¬ 
ond a conditioned stimulator for the food nuttlcm, 
which means that this sound always produces the ordl- 
n iry fond rt ml ion or Ha weerttlon of saliva Afhr 
this sure Ihm motion Is ft rim t| to this purthulor 
sound all Hit sounds oi tin m Ighlmrlng frequencies, 
ni\ f M»0 vibrations or 1100 vibrations will also produce 
the same offut that Is all the sounds of nearly th« 
Name frequent v mtttl as stimulators for food reaction 
If however wt alwuvs prodme only sounds cHiiwd by 
om thousand vibrations with tht feeling of the dog; 
caufullv txt Imllng all the eri lit r HimndH afhr u tlma 
all the otla r stamtis will lost tluIr stimulating action 
and onlv the om Hound will ml hh a stimulator fur the 
food reaction It Is In this wav that the limit of the 
dlfft rt minting nbllltv of the dog or of any 
olliir animal nun Ih very airily found 
( ondltlomd rt Mixes and <11 ffei initiation 
make up (la whtdt uttlvitv of the nerv¬ 
ous svstnn It is nisei jntt rt sting to lKdnt 
out that recentlv wt have proved thnt the 
prottss of Inhibition Is txuctly the sume 
protx*HH us that of sleep T he dlfferm- 
tlallng inhibition in slap Is divided Into 
small parts and slap Is dinTi*ed contlnu 
on* Inhibition rhus Ihcrt Is no marked 
roulrast Ishvesn Hu normal at live state 
und the sle« p\ stutt Uinfrart from tirii- 
ilt by Prof I I* Pan loir of Briroprsd, 
Rama Ao motor h 


The Washington Memorial bridge at Wilmington, dedicated to the Delaware 
soldiers and sailors of the Nation's wars from the founding of the Republic 
to the World War 


organism On this buhls ure built the highest nervous 
uctlvltleH 

If the action of any Indifferent agent i*olnriihs In 
time with the action or an Instlnri and If tin action of 
the agent Is repented mnnv times then this agent 
formerly Indlffennt bnjns to stimulate the instinct 
For example, food stimulates the food read Ion width 
consists of some movements of the Hnlmal und secre¬ 
tion Bui If some Indifferent agent whlth previously 


Farmvard Manure and Artificial 
Fei tilizers 

S IR JOHN Ittssill 111 disc uHiring 
\grhuluiial Scitmt us stmlletl at the 
Itolfmmrii <1 J \i« rimenfal WutJnu said. 
In a lei tun U fort the Ho\al Institution 
on hriauun 1* 11*2 -t coiiLerntug the 

dlfft n mi iHtwten fin in v aril manure and 
ait Hit id ft rt 1 U/c rs lurmvurd manure 
und llso plant residues (width ure sub- 
htanilalh the same thing) decompose In 
the sill giving rise to munv substances 
of tliritrtnl tvpts riu plant foods are 
among Hit mil piodtuts inthttl, In nat- 
ui d conditions and to a iargt t xtent In 
farms and guldens nlso It N in this wav 
Hint plants obtfdn their food In using 
arillhlal nmriuns \\< Kup|dv these end 
piodmts at unis Inritud of walling for 
tin in to N liberated gi iduallv bv tin natural decora- 
positton I urther we do not bv nnv mains know the 
whole of Hie processes w bat by plant food Is made 
But there are rerlaln Inltrimdlate prodm ts, and it ts 
quite jHissihle Hint Home of these muv have a special 
t ffect on the growing plant rurlnus stimulating effects 
nre produced by sulwtanres formed when soil Is 
steamed or whin oxidation K mahrated hv addition 
of e harcoa! and Hnmll quantlth s of picric arid " 
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Post-Treaty Standing of the World’s Navies 

The Urgent Need for Additional Unarmored Craft to Round Out the U. S. NaVy 


1111 Washington 1 ruitv of Naval I Imliuihm 
will alwuvn In r» guided ns dim nf (In 
i.mt[i hi work* of loimfUK I hi stub hid in 
ship In I In vwiilds hlstor\ Vi n single 
siiok* ii killed u vlihnis mnl km mlm ImiN 

- piopngnndu vyhhh wits priMliii Inj, Hint 

< omhlnnt loti of spsph l*in four and hut rid \\lnw tmturul 
and Ini vltnbli < 111 Id Is miic 1 \ f he I* tins of tin 

tnnt\ Hu I nil*cl Mnhs, <,n it 1 iltulu fajinn I mint 
nnd Italy ugued to avoid any luliums lominUtlon 
nnd ridim llulr oiloimous nnd fns(J\ haltliHldp IIinih 
to n rnlio of strength of rtvi lor tin I nilul Starts U\o 
for t.rutt Britain, time im lupun IT foi trance and 
17 for Itulv Undtr tin tmit\ tlit tonnage ullowuhh 
loi tin Lulled SIuIih Is IS buttle ship’s of 525 850 tons 
tolul dlsphn t dm nt for <»mil 
Kelt i I n *0 1ml t h ships of 
r »82 72 } loilH (to hi t ut I % It 
dinid to IS shipH mid 527 
850 tons) and foi lupun 10 
buttliHldps of JM 100 (uii> 

All armored ship* t>olh 
dreudnuughU mid predri ad 
naughts not hnludid In (he 
above totals win to 1 m de- 
Htro^id ns vwr» also all nr 
mortal ships tliut wi ri In Ing 
laiilt nnd wi it not \i t com 
ph ted I itrtlit rinori no m \v 
ImttU fillips wi n to In built 
for n [M rlod of ten mm 

Suhsequintly at tin uigint reijut st of tin Tupanem 
the huUU ship Mutnu (of ultoiit th< sum* <+[/< mid imwt r 
&h ttn Man land )\vhhli was pint (bully tninphMd was 
I>eriuitt(d to runain on tin lupuniHi lists oil (ondltton 
thut the United Sinks W p* unlitul to complete two 
Hid pH of tin Man 1 md (lass and that Briar Britain 
be allowed to build two batth ships up to tin limit of 
35,000 tons ImiNwd In tin lit at\ In nrdu that tin 
total limitations of battleship dlsplanimnt Ik not <x 
cecdeil the tlirie nations w< rt rispiiml to ilpwiroy cor 
tain of their nidi r bn I lit ships as s(K>n as tin si nrtdl 
tlonal Hhlps wire completed 

Most lm |h»i tunt In Its i fits t on lla i ost of Nun (I 
art mum nt was tin rt m m nl Nil u gurdln n tin s|/i of 
futurt rapltal Mldps width as wi have said w ts phued 
at 35,000 tons Tin i ipldlv Im mining s|/ ( u f iht ImttU 
ship and half lit raise r was 
one of tin most aim mint, 
fm ts of Ha Nu\al prnbli m 
Undi r tin spui of ( oim|h tl 
tlon uuh Nuw alim d to tail 
build lla existing ships ot 
other Na\iis In h|ms d tun 
powor piulis thm sit amilU. 
radius 1 1< with tla rt suit 
tlinl tla dlspha < nit nl h id 
inovt d up In tt n lo tw* 1\< 
yeais time from lla 20(KKL 
ton \m Ih Mill otu to lla 
28 000-t <► n ‘ij ii e i n 1 ll/n 
belli lla gitoonm Man 
land and Hit 12 000 ton 
‘Wood I h nt t f.a rh pi ( 

IHtnthnmii of |m»wii tan no 
longer In ohtalnt d hv lurgi 
ini n asi h of displm t na nl 
Tin most edts fl\t halth ship 
Iml 11 undi i Hu 1 1 < a t\ w 111 
Ih tla om wlihli < ombfm s 
lu Hu liest tiro|Mirl!ons the 
\arloiiN i It na nts of ]»o\\i i 
aho\t i nuua rnlt d 

It was tla atm of Hit s|m»jimois for tla \i\ul treaty 
to makt It apple to nil 1 1 issm of flghtin„ t raft hut 
Imn a usi of t ei tain op|>osftion that dt u lopt d Ha limit i 
tlon t hnisi s vu rt not aiadt tt> i \ti nd In am sut It sun |s 
Ing na nsuit lo un mimti d i raft or as Ha \ wi rt ft rnied 
“auvlllurv lighting (t eft In tla ugnmunl tla last 
named win dlvldid undtr three lands nuvlllnry *uir 
frnt <ruft, submailnts anti aircraft tarritrs and air 
eraft 1 mkr miifmi lighting craft art lm liidial « ruN tn 
( with I he i mi pt Ion of bailie rmlwrs) distrnycr Un¬ 
til I u leaden* destrnu rs md all ot la r surfai e tv pen 
(except existing immians and unarinored surfuoe t raft 
under 1000 tons) fuel ships supph ships tenders rt 
pair shl|w mlm sweepers and na rt hunt u ssu Is rt ndllv 
emm rtisl Into vessels of win It was pio(H»sed that 
the total tonnage of irulserK flotilla hath rs and de 


h{ royeis allowed taeh (tower should be thiltul Matis 
and i teal Britain null 170,000 ft*nK lapan *70 000 
i tit is The nlltiwanee of HUbmarlnes wuh foi lla l idled 
Ma0*s and Limit Britain each 00<K)O tirns, and for 
Japan 54 000 tons Of alrdfaft (urrltrs the Unltwl 
Males and (Jrent Britain were cm li allowul 80,000 
tons uiul Japan IS000 ttms Beeuust of the fact that 
Nuutl nl ic rnft may be n tidily adapted from speilal 
!>[hh of tommertlal ulnraft, C^ngrins did not insider 
that R wan practkal to pusirihe nnN limit for these 
Unfmtunntelv In Ha dlKeuswloiih that followed the 
(a ojmjnhIh uh to trulsers and othet auvlllurlis the re- 
sirb thins as to ihese au\Hlnry eraft wt re abandoned 
On Hit adjoining page Is show'll Iht present unur 
mtmsj Htren^tli of the Nation* that tune signed the 


Na\al 1 leaf\ it seius lo show at a jJiukh wliere tin 
Lulled Ntatis Is niiong and wlare It Ih wiuk In the 
n ai lolls tj |M s of \essils dt all with 1 hi most ImjHir 
tanl ships aie (hone in the npp(i half of the page, 
width au gmuped undtr the caption (list lint nhljis 
Of nf|iint Imjsjriame jm rhnps (Admiral Nitns and a 
few ot In is ot our \m a! ollhers would sti\ ot greutir 
lui)imtano ) are tla ships shown with the inpUon ‘air 
tiaft uirrlirs ’ flic nu olid line ships betausi of their 
a(,t an of minor lin)sut nice 

1 nquenth (luting Ha past twints oars the 8 cien 
m rt Vmiuh \\ his ui go! thut out Nuvj Is top In my 
in so far as wi hint put our dlsphin aa nt Into battle* 
ships io Ha m glut of other hpis Iht most sei ious 
WtuhiusK nf our lbs t Is our shortage of fast light 
eiuKirs nf 8(MH) ftms and over \ nlrns we ini ludo the 


tin vessels of Ha KUhniond t lass wldili, although 
Huy who dtslgmd (<> l>e of 774K) tons displacement 
lin\c htsn so gituHv inert used in armament (70i»ercent 
Incrinse) and in stungtli of hull that tin \ displace to- 
dm alnuit 0000 tons —\u ha\e no light cruisers of the 
Urst ihiHS Uowivir wt have put thesi Itn shliw in 
lla dass of light tmlstrs ttf from ’1000 to SlKX) tons, 
and this h im^h us without nnv In Ha 8000 Lons plus 
i hiss in wldtii the iUlti^h have six ships lapan four, 
1 ranee three and Italv two In tin 3000 plus claw, 
we htn< tlu'se ten ships and it Is some consolation to 
know that In si»eed and power leach carries 12 six Inch 
guns) thev are Intomparnhh sujierior to ships of tKe 
same ilnss in other Navies Great Britain has S5 ships 
In the 3000 plus class ln< lading many fine and mtslem 
vessels but a consldirnhle proportion of them aro 


rather old us vessels go lupun has 23 shii>s Franco 
has thiee and Ilalv five Wlien we eomc lo destr()yer 
hadirs, wi are laud hit for we have not a single 
\i hw I of tills most Impni taut i lass whore us Greut 
Biitaln lias 18, hrume seven and Italj eight 

In tin ilass of 800 to 1VMI ton destroyers, \v< have a 
iiutst tiupreHMlM it ail, all of our sldps being newly built 
during thi war and showing a Hpeeol on trial of 34 to 
37 knots In KubinurJniH of 500 to 1000-ton* dlapiuee 
(Confiaaed on jwf/e 167) 

Our Latest Battleship—the “Colorado” 

T HI UK are ninny facts tonnwted wllh the United 
Mates battleship Oobtrado’ wlilih make iur of 
spetlul Interest to the Amerlcon public In the Ihst 
lihue tier displace mint of 
12600 tons (normal) renders 
la r the biggest battleship 
afloat n distinction which 
she sli ires with her twt> 
sister ships the Maryland 
and West \ Irglniu The 
British Htmd Ih larger by 
0800 tons but she is more 
hntllei rulw r thun liatrlesliip 
and indeed Is si> llsti d by 
tin Biitlsh themselves 
Not onlv is the (^dorado 
the hugest hut she is among 
the most heavily urrned bat 
tlcHldpH sim i she i uri le« 
eight KMrnh 4Miilil>er guns lids is a more poweiful 
hutterv Hum that of tlie Un\al Sovereign and M Q\usn 
1 lira be th’ classes which mount eight 42-e.aliber Ifr-lndi 
H ans as Hair main arrnuimnt Anotbe k r iw>lnt of sii 
iwrlorltv is lla dtfmshe arrangements of tin <N») 
orado IstHi ns rigards lieaw armor and under watei 
subdivision llu armor plan Int hides J3Vjlntli sldi 
armor IH to Ointli tuiru minor, mid beu\\ armor 
around the base s of Hit Hmokmtut ks Tin underwater 
protection Is supt rh the lmll lutwein Hit tmglm rooms 
and tin w it 11 Iwlng made up of no less than five 
separiitt wall r light slu IN (longitudinal bulkheads) 
ekxlgned to rttslve tla blow of the tort>e4lt» and dlssl 
pute tla dlsiupllvo |s»wci of Us gases In fort the\ tan 
get through to the mgha rooms, tla boiler rooms, (he 
nni K a/lnis oi nlhtr vitals of the ships 

Tla h|h i d of the "< olo- 
rmlo In her recent trials 
ov( r the olllilul measured 
mile at Koekland Malm, 
was 21 17 knots Before un 
d* rgolng tla se trluN hIu was 
smf on a shaking down 1 1 Ip 
14i I uro|>e where she it 
trailed wide attention and 
was a subject of very fa\or 
nhh comna id She N In 
deed a very handsome and 
Imposing ship With her 
Ittng and lofty spur de< k, 
towering bridge strut ture 
and formidable looking 
housed In tops she presents 
a truly mujestk Naval pie 
ture 

If we have* any criticism 
to make of the “Colorado* 
Hnd her sisters, tt Is that 
too much of their armor Is 
wrllcul and too little of It 
horizontal A few inches 
taken from the side armor 
and Judiciously placed almve the magazines would 
render these ships Is iter predicted against the steeply 
falling shells of a tong range bombardment Similarly 
a few Inches taken from the |»ort plate of the turrets 
and placed upon tho roofs, would render the sixteen 
Indi guns more secure than thev are now ngatnst turret 
pern trillion However, all existing ships In any Navy 
of the world are open to the same criticism 
Another interesting fact nbout the “Colorado,” is the 
fact thut she is the last battleship that we shall build 
for some vearB to come that Is to say, until the Wash 
ington Treaty Limitation has expired The limit of 
Kixe of thnt treaty Is expressed In displacement, and It 
stands at 35,000 tons. Great Britain, as an offset to 
our completion of the “Maryland” class, was permitted 
to bolld two battleships. 


r Hh drawing on the opposite page icprescnts the relative strength of the leading /Vaviei of the 
world in tmarmoicd ships No battleships or battle cruisers are shown, the Washington Con- 
ference having determined a ratio tn these ships of 5-5-3-/ 7 and l 7 respectively for the 
L } mtcd blatis, Cicat Britain Japan France and Italy Of light cruisers flotilla leaders and 
dcstioyers it lras proposed that the United Slates be allowed 450,000 ions , Creaf Britain 450 000 
tons Japan 270,000 tom and Trance and Italy propottionately In submarines the proposed totals 
wac 90 000 tons , 90 000 ions, 54 000 tons and so foith Ultimately , these restnettons on utiar - 
mated craft were abandoned It will be seen that the United States Navy suffers from a very great 
shot tage in light crinsets and possesses not a single flotilla leader 
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Insular Irrigation 

Hawaii Finds It Necessary to Control Her Water Supply 

By Arthur L Dahl 


1IILN we think of Hawaii we 

¥ ure apt to consider It the 
garden spot of the world 
where \utur* has arranged 
evt rjthink to prodm* tin 

—--* most luxuriant mow Hi with 

the slightest effort of man IhU Is true 
to a limited extent for i I limit !■ conditions 
are Ideal for most trophul Mops hut ihc 
Ingenuity of man has las n <ulhd Into 
play to insure, In nmn> pints of the 
Ulunds, the neeessurv inlgntinn waters 
for the fl« Ida of sugnr nine riee or otlur 
native products for uhllt copious rains 
fall In tht high mountains some of the 
low lands do not get a sufficient supplv of 
water throughout the growing sc ason to 
supply the < rojw with moisture Th* re- 
fore the plant))Hon engineers have pom 
Into th« reo< nh) s of tlu mountains and 
have built flumes and conduits to carry the surplus 
waters to where they will do the most pood 

Hawull Is a country of contrasts for ut many points 
towering mountains list almost out of tin sea while 
at others the sandy shore rises slowly from the ocean 
level, and vast fit Ids art imillfible for growing troiw, 
If ft sustained wutc r supply is provided 

A number of sugar companies on tlie Island of Maul 
formed a cooiierntlve coinpnnv and at an 
expenditure of over a million dollars 
developed a water sjstem for the sugar 
Helds that brings the rains from the 
mountain slopes of hast Muul through a 
system of canals anti tunnels over 40 
miles long to Irrigate Hie cam fields The 
more available of these sources were 
tapped by the old Ilamukua ditch and by 
the Haiku ditch over twenty \ears ago 
but as the need for mon water Increased 
the ditch s>Bttm penetrated mnn\ miles 
further Into the mountains The infest 
Knuhlkoa ditch consists ulmost entirely of 
tunnels through the solid rock Tor out of 
28,500 feet of this rnw constru< tlon onl^ 

70(1 feet consists of open ditch the remain 
Ing 22 800 feet being beneath the surface 
The dltcheR are six feet wide and the tun 
nels are seven feet high I'la water In 
tills ditch Is punned m ross the great Mai 
Iko guh h through nn Inverted siphon 
pipe 22 inches In diameter and ST* feet in 
length The longest tunnel on this ditch 
Is over 3000 feet In length 

The mountnln slopes of Hawaii are so 
precipitous that very little of storage facilities Is 
afforded HUd during the middle of the dry souson It Is 
often necessary for the sugar companies to supplement 
the water supplv ohtalnetl from the mountains by pump¬ 
ing water from vve Ms sunk ut various |>olnts tliroughout 
the flekls One plantation has installed pumping plnnls 
ea|>ublo of rnlslng (0 000 000 gallons of water a daj, 
and the same rompnnv Installed a hjdroelectrit plant In 
eunnwllon with Its mountain ditch svs 
teni capable of gem rating 875 horsepower 
which power was used to operate pumps 
that elevated 0 500000 gnllona of water 
dally to a he ight of 574 feet and then 
relensed to irrignte tlu cane fields 
Another sugar omnpunv on the island 
of Muul 1ms harms sod the waters from 
the mountains hack of tin cane fields 
and In the process of bringing fj 000 (MJO 
gallons of water each dav to Irrigate the 
land sufficient electric (smer Is generated 
bv the falling wnters to light all of the 
plantation buildings and supply |H>\ver to 
pump 1500,000 gallons of water from 
wells 

The Honoknhnu ditch In West Maul 
supplies nbout 50 000 000 gallons of water 
dull} which Is brought from the Honokit 
hnu Valley, a distance of some srven miles 
The canal consists of milts of tunnels 
400 feet of open ditch and 1200 feet of 
30 Inch siphon pipe The entlrt ditch and 
tunnels are concrete lined and In the eon 
struct Ion of this system many engineering 



The flume in one of the leading Hawaiian water developments 

(1 iflic ulties hud to lie overcome, owing to the nigged and 
almost Inaccessible character of the rountij In build 
ing this ditch it was also possible to generate electric 
cuircnt for one of the ditches reached the plantation 
far almve the area of cultivation and a gentrutlng 
plant was Installed to utilize the power drop without 
Interfering with the use of the water fur irrigation 
Tlie town of Lahalna Is lighted from this hjdroelectrlc 



Irrigation ditrh through a field of sugar cane 

power plant, and there Is plenty of current to spare. 
The cune fields of the Hawaiian Commercial ami 
Sugar (-onipnnv the largest sugar company In the 
Islands, are watered principally bv a great canal and 
ditch which brings water from the mountains of Kust 
Maul, a distance of over 50 inilea The upper reaches 
of these mountains are rain Honked practically all the 
time and by a sjstem of four ditches holding into the 



Sugar mini at Hakalau, deriving their cane from Irrigated fields 


wet area a constant supply of water it ob¬ 
tained and carried to the drier region be¬ 
low Practically all of the ditch line Is 
made up of tunnels, which are cement 
lined and coat over half a million dollars 
to construct To supplement the water 
supply during the periods when the rains 
fall, the coinpnnv has developed a sjstem 
of pumping plants to take water from the 
many subterranean reservoirs which He 
under the fields 

In the process of bringing Irrigation 
waters to the low lands, some of the com 
panics have found it necessary to con 
struct long trestles to support the flumes 
across ennvona or low depressions, and 
throughout the islands visitors can see 
these frameworks that support the life- 
giving waters that are brought from the 
ralnsoaked slopes of the mountains to the 
dry areas below One of them Is illustrated 

While natural reservoir sites are scuree jet In some 
Instances these have been found and have been devel 
oped to regulute the flow of irrigation waters through 
out the year In erne district the construction of a 
reservoir high In the mountains enabled a plantation to 
cultivate an additional area of onne land, and thus 
more than pay for the cost of the reservoir system 

Nature, through her trade winds blow 
ing almost constantly against the high 
westward sides of the mountains, sup¬ 
plies an excessive rainfall to those re¬ 
gions while on the low lands protected by 
the shoulder of Hume same mountains the 
sun Rhlnes without interruption during the 
man> months of the dry season Man by 
harnessing the ralnsoaked slopes, and 
bringing into eaptlvitj the Ufegivlng 
waters has made the low lands blossom 
with sugar cane and riee and the other 
things which furnish f<*>d for people, and 
the work is still going on, so that event 
uallv every drop of water will be put to 
beneficent use 

The Sense of Time 

I N the Proceedings of the Society for 
Psychical Research (British) for July, 
Mr S h Hooper bus nn article with the 
title “An Experimental Study of the Ap¬ 
preciation of Time by Somnarnbules 1 It 
la known that some hypnotic subject* dls 
plav whut appear** to be n supernormal 
l«>wt r of appreciating the passage of time 
If, for example, such a subject Is told during hypnosis 
to perform some sluiple act at the end of 5000 mlnutcB 
he will do so at or about the correct time although in 
the period Intervening Is tween the hyimosi* and the 
I>erf<*rninnce of the act he has had no conscious know! 
edge of the suggestion that has been given to him 
hxi*erlments demonstrating this |*ecullarltj of the hyp 
notlc state have been recorded by Gurney, Delboeuf 
Bramwell and Mitchell and Mr Hooper 
takes up the inquiry at the point at which 
It was left by these observers Two main 
problems are presented by the results of 
these experiments (1) the subliminal 
calculation by which the subject comes to 
know the time at which the suggested act 
Is to be performed (2) “true time-appre¬ 
ciation by which the subject knows 
when the lime so calculated arrives. When 
a long time-interval Is given In minutes 
the subject usually calculates nubliminally 
so as to find out when the suggested act 
falls due Mr Hooper’s experiments cor 
roborate this but one of his subjects 
maintained that as soon as the suggestion 
was given she began to count rhj thmlcally 
and continued to do so until the suggested 
number of minutes had elapsed It is to 
such a capacity for accurate counting of 
seconds by a subconsciousness on which 
the pendular rhythm of the dock has 
been faithfully Inscribed that Mr Hooper 
looks for an explanation of ‘true time- 
appreciation ” 
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Three Tiews of the celluloid model of the “Shenandoah,” used in the novel stress tents Polarised light Is passed through the various members while under stress, i 
the nature and magnitude of the pull or push which they must withstand is shown by the rainbow colors of the resulting image 


Translating Stresses Into Color for Visual 
Observation 

T HE Bureau of Aeronautics of the Navy Department 
has made a study of a celluloid model of the ulr 
ship “Shenandoah” hy means of photoelustle meth 
ods The work was done in the 1alK>rHtorles of the 
Massachusetts Institute of Tec h no logy \o definite 
statement of the results of the tests cun be made but 
Navy Department officials have expressed themselves 
as well pleased with the data obtained It is lx Moved 
that these tests will be of 'distinct value’ and of 
muter!ul uld In the design of airships Lo prevent a 
repetition of the /It J uud ‘Itomu disasters 
The model consists of several thousand pieces of 
celluloid mm hilled precisely to stale and fltlid together 
in « miniature duplhate of ihe ulrslilp The tcsting was 
performed in the photut hurtle hilxtriitory of the Depart 
ment of Physics by l>r Haul liiy mans and 1 H 1 rost, 
of the Technology staff, under the gen¬ 
eral supervision of Professor Chur lea I 
Norton of tin Department of Pin sics 
The phtuomena of photoelasth itv linvc 
been known to schnce for moiiu time 
but have been emplovtd only recently 
to settle troublesome problems of strm 
tural design, many of whhh < annot Is. 
muthematlcally determined By this 
method polarized light Is passed through 
the celluloid of the modi l under differ 
ent loading conditions, and the stresses 
appear In rainbow colors Mme cellu 
lold acts structurally as do met ids 
used In construction It Is jamsihle bv 
varying the loads on the laboratory 
model, to dctirrnlne Just how the ulrslilp 
Itself will act under various conditions 
As Prof Hejmans states “By this 
photoelusLlc method we can look Into the 
vast and Intricate network of the dlrlgl 
ble and see exmtlv what is going on 
when U U laboring Wi tun s**e how 
Hhe is currying and distributing the load 
Wo have made an analysis of the Slien 
andoah, saying exactly how I lit stresses 
are taken up by the members of the 
frame nnd the wires When we hear of 
new forces which the ship must meet In 
Its ventures overhead we uin try them 
out on the model here ut Technology ' 

Vision and Man's Mental Powers 

T HE flrst step in the evolution of 
man's mental imwt rs w us taken when 
In a very primitive and tmspec lullzed ur- 
boreal mammal vision became t h* doinl 
nant sense, bv which movements were 
guided and behavior was largely deter 
mtnefJ One of the immediate results 
of th* enhancement of the Importance 
of vision was to nwnken the anlinul s 
curiosity concfmlng the things H saw 
around It lienee It was prompted to 
handle them and Its hands were guided 
by vl sual con trol in do lug so This 
brought about not merely increased skill 
in movement, but also the cultivation of 
the tactile nnd Mwesthetlc senses, and 
the building up of an empirical knowl 
fcdge of the world around It bv a corre¬ 


lation of tin information nhiuinod « xpertinentallv by 
\ Islon, tnu< h arid movement T lu acquisition of greater 
skill affected not inertlv tin hands but also the cerebral 
mechanism* tlint regulate all movements and one of 
tlic way s In w hlch this was t xpressed was In the attain 
ment of a wider range and an increased precision of 
the am Jugate mo vi aunts of the eyes und espetlallv of 
a more accurate centred of convergence This did not 
cm c ur, however, until tlu II ittenlng of the face (reduc¬ 
tion of the snout) allowed the eyes to come to the front 
of the head and look foiwaid ho that the visual fields 
overlapped Woreovci, a ven complicated mechanism 
liad to be developed In the brain before thence dt Unite 
associated movements of the eves could lx» effected 
The building up of the Instrument for regulating these 
eye-movements was the fundamental fuetor In the evo¬ 
lution of man s ancestors which opened the wav for the 
wider vision and theixtwerof looking forwurd that are 
so pre-eminent I v distinctive of tin human Intelhs t Out 



Submarine photograph taken from high in the air 


common sjassh is ]>cnneated with the symbolism that 
proclaims the Indue ace of vision in our Intellectual life 
The drst stage in this process seems to have been the 
expansion of the prefrontal emrtex and the acquisition 
of the ]*>wei of voluntarily extending the range of con 
Jugate moveaients of the eves und fen using them upon 
any object Then cnmi the latM>rlous pretcess of build 
(tig up In the mid brain the instrument for effecting 
these complex adjustments automatically so that the 
anlmiil was I lien able to fix its gaze upon an object 
and to cone* nti ite its a Mint ion ujs»n the thing seen 
i ather thin tq>on flu muse ular m I Inc (dental to the proc¬ 
ess of seslng It lids lepresentH tin germ of attention 
and mental e one t nt rat ion in general But the power 
of automaticallv moving the ms with such accuracy 
that tlie linage * of an object upon the two retime could 
be fitcused with precision upon exactly corresponding 
spots made i*»xs|hk the acquisition of stereoscopic 
vision the ahililv In appreciate tin form Mac solidity 
ami exact ]H»sltlon in space of objects 
lienee ut this time probably for the 
drst that In tlie history of Using cren 
hires an animal acquired the power of 
seeing In tlie sens* that \w associate 
with that verb Ihe attainment of 
these new iiowirx of exact vision fur 
thcr stimulated the animals curiosity 
to examine nnd handle the objects 
around It and provided a more efficient 
control of the hands so that acts of In 
creasing degree of skill were learned 
md mm h more ddhutc power* of tac¬ 
tile dlw rlmtnntlon were acquired Out 
of these exjierlmcnts also there emerged 
u fuller appreciation of Ihe nature of 
I tie objecis min and handled and of the 
natural fortes that influenced the cop roe 
ol »vents— 1 hxtrmtH from ad Area* by 
Brof taxor <! hlhut Smith r I? & , be¬ 
fore tht British l iaorwtton September ^, 

tW 

Undei-Water Photographs from 
the Air 

T UB airplane has canned up new 
vvoriels One of them a subma 

rlnc world \viators Hving hundreds 

of feet alwive u IhhIv of water can 
seo submerged objects far beneath tlie 
nurfice I hn is win aircraft were the 
de adlv cm mli s of submarines during tlie 
late win nnel win nlrplunes are now 
use si to locate who its of tlsh 

And (Ik camera when equipped with 
the light kind of plates ami rnv Altera, 
can pine I rule the water even more suc¬ 
cessfully than the Immui eve Objects 
submerge d Dime than flftv fee t have been 
phntngraphi el from an airplane Hence 
it N now possible to make n rapid 
photngmphh survey of Khoal waterways, 
ltlvcrs like the Mississippi with ever 
shifting bars will hereafter Is* made 
safe bv monthly or weekly mapping 
from the air In carthepinke regions, 
such as southern Italy and Japan, the 
changing mast line shallows and har¬ 
bors can easily be photographed after 
eacli new quake thus keeping naviga¬ 
tion cqien und conserving lives 
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Making High-Tension Cables 

From Old Rope and Oil Waste to Leak-Proof Conductors of Current 


By Francis A. Westbrook, M £. 



I LOT HI < AL < onductors 
strung on |s)l< s along ilty 
streets urt often the object 
of condemnation by shade 
tree commissions linprme- 
ment noi hilts uml others 
nml thut In nlmiit nil flu* thought that N 
given to thi suhj«*(t of elettrhal trims 
mission and dlstillmlloil hv the general 
public except when something got s wrong 
and tilt lights go out Winn onu til* ummmmamm 

condut tors ure pluu d out of Hight 1h 1 *ft Thu 

low the Burfun of the ground tvuvbodv R$0ht Wh 

heaves a sigh of lellef and forgets about 
them except the engineers who hnvt u» Three ste 
transmit the i*twer ovtr them and tin 
manufacturers who hun to ninkt Hum 

Tlic engineers woriv Iwniusi It Is Istonilng more 
and more of a piobUin how to t»iry tllhUntly tla 
Immense hUaksof i>oweJ whhh must none how la eon 
veytd from the gem rating stations to supply tlie con 


n product of the refining of (rude oil 
hut tin degree of refinement and the 
method of refining emp)o\ed are of great 
ImjKutanee Not onlv Is the Insulating 
quality of Die < otnjHMjnd Itself affet ted 
theiehv hut also the amount of It which 
urn he nlMorlad bv the pujier hurther 
moie certain kinds of paper and certain 
kinds of compound go Item together and 
the problem Is to find the combination 
n J M W lilt It Will glVC t he lH*t results for Hm 

wetw stranding machine which coll* the Individual rtnwidi of wire !*U> rmhlc s^H Ificd set of opeiatlng conditions 
Right Winding the paper Insulation off lt» b pools and on to the cahle. Bdou The Imprw i 1 

nating tanks Theta iKtrolatum compounds us well as 

. ... f . * , , . . * .*! t,lc Pai )fr '«n a gnat deal from time 

Three stages in the manufacture of paper wound, od impregnated, electric , lt tlmt evtn xvhm thprL u no umrvnt 

oable for undemround transmission of current reason «li> than should Is- anj dlff.rem-. 

Conscqutnth these variations also Imvt 
Tin chaimttr of the paj>er used Is the subjett of to lie tuufullv asrtrtnlned by continual luboiatory 


ninth nth nl Ion- It must be strong enough so that U 
will not tear when wrapped around the copier ton 
duttor with adctpmte tightness or whin Ha finish< d 


tests Hve tests on the paper four on the oil and 
three on sainpli s of Impregnaltd paiier made unre¬ 
mittingly, ure the least numher which will suffice to 
llnuully Inm using demands of Industrial and domestic (able 1 h bint as during the process of reeling or un ensure good (pmllty \t hast I wheat many testH huve 

consumers. When one of flu \er\ m w mothrn gene- reding, or when lielng pulled Into underground con to he imidt at less frequent Intervals 

rating stations Is put Into seivlei, It In not so dlHUult dult Furtheimore, It must be capable of absorbing The luullng of cabUs while transmitting power has 
to build h steel tower 1 1 ansnilssion 11m on private rlglit the proper amount of oil, or ‘compound as It Is gtn l»een mentioned This Is partly due to the number of 

of way as fur as the city lltnlls but from there on to erally spoken of, not only between the Abrew of the amperes of current being t urried and onn be kept within 

tlie various substations of necessity located In thickly paper hut also wltldn the fibres themselves It must reasonable limits by providing suilldentlv large con 

populated anas It Is a very dlfTirent mutter As no be free from Injurious Impurities and have the nec dm tors Time is nnother cause of heating from the 

city will penult very high voltagi oveilnad Urns it U essary electrical charm terlsth s siidi as low capacity dielectric loss whldi occurs In the insulation and 
imperative to install tin (ondmtors underground and high dldeetrie strength and low r dldedrh loss Paper depends on the voltage and the nature or Hu Insulating 

this greutlv complicates tlu problems of iusulutlon suitable for a certain voltage muv not l>e suitable for material It Is dm to the electrhal stressing of the 

It Is not yet possible to make Insulated_Insulation and the absorption of a certain 


Lead Shtath 


tlie vurlous sukstnllons of necessity located In thickly paper but also within the fibres themselves It must 

populated anas It Is u very dlfTirent matter As no be free from injurious Impurities nnd have the nec 

city will penult very high voltage ovciluud lines It U essury electrical charueterlsth s sue h as low capacity 

Imperative to install tin (ondm terns underground and high dldoe trie strength and low r die lee trie loss Pai»er 

this greutlv complicates the problems of iusulutlon suitable for a certain voltage muv not be suitable for 

It is not yet possible to make Insulated 

cable* fe>r very high voltage* when com ■ a 

paresl to those used for o|h n win lines ' ‘ ^' 

On the otlur hand the voltage must l»e 
kept up reasonably high lHianse It Is not 
|K>Kslble to tninsmlt eleHtrhal jaivver eno 
nomlenlly at low voltage (onsespienth 
the eentnd station niglmvis an dumor 
Ing for hlghe r and higher voltage <al>h* 
and the manufacturing e nglnec rs are 
wrestling with the problem of how to 
make them 

The highest voltage underground (able* 
hi rommerdal servlie are for -THNN) and 

some at tWOOO will soem he la o)s ration deft 

hut evin this Is not very high when com ■ n ... . 

pares! to the rJOOOO volt m rial trunsmls It will ho won that with thU »hapo of «trnn<J«J condortor the Inner wire* arc hover than the 

ston fine* now giving satlsfartorv results outer unai U«ua1ly the Htrandn are crunhetl toitcthor more than here appear*. Note alao the 
In ('iilirnmiii In « >mtrn<ll»tlni lion to this OT jute ,ulen, ,nt ukln '' “>■ th « »’«« brtw»en the Innlrtnt inductor. 

I ho rnnhlng of iuii jTOfKi volt umltr Crois-scction of sector cablf 

ground nihles mpilns the greatrsi iun 

nnd Involves eonst aid elec trie al and (In mlml lesiarch a higher voltage* It must also he capable of with 


X/V vyo 


■■.flail'-'. J 

, .>•>«; • H 

. 



Conductor 


(nsuhtftyi 


a hlglier voltage* It must also he cajaible of with 


ramount of jiowor 

| The temperature' at which ft cdble enn 
S be operated Is limited hv the amount of 
heat which tin insulation can stund with 
out charring That Is, no tuhle tun lie 
successfully operated continuously nbove 
n dt finite temperature The heating 
(Hiised bv the mrrent whhh In Mowing Is 
to lie exjiected and is unavoidable but 
that caused hv the dleletfrh low in 
the Insulation, width has nothing to do 
with the torrent but nevertheless reduces 
„ the number of amperes whhh cun be 

1 carried, can be controlled to a consider 

mmunmmm ablctvUnt The “dielet trie loss depends 

rer thmn the on the electrical pro|»ertles of the t»a|ier 

oto the )ind impregnating compound and knowing 

these from laboratory tests It Is iswslble 
to predht its imignltnde The Insulating 
strength cannot lie predetermined so 
eoailv hut It Is not entirely unpredictable As regards 


not to mention the utunilon which must be given to standing a high degree of heat without (hnrring or the highest permissible temperature thts Is limited bv 


tht ttHhnhpio of uUuul mnnufatturlng and testing be- 4, carbonl7lpg, as the cables become hot w'hcn tarryins 
fnre shipment n heavy loud All tills must be determined before the 

It Is a curious fact Mint Hu insulation for these pntier Is used for every roll received from the mills 


"curbonblpg, as the cables become hot w'hcn tarrying the properties of the oil and the |»ai>er Consequently 
n heavy loud All this must be determined before the In designing a coble it Is necessarr to see that nil the 


(ubl(H Is made out of old ruins and n fust from oil because It seems to be very dlffhult to make It of uni 


desirable characteristics will he attained with the ut 
most economy both from the standpoint of cost of raw 


fining To he moie It is » rather henvy form quulltv and there are continuu! variations of one materials and the facility with which they can be put 


Manila roiK* palter wrnppul tightly around Du copper kind or another 


(ondmtnr In strips or Main's” and saturated with 
heavy mlmrul oil that In worthless for oidltmry us(* 


II Is the Hume storv with the Impregnating corn- 


through the manufacturing pniceaseB 
Having these requirements in mind let us now see 


IHHind The material used is prlnripally petrolatum— how the «aides are actually made In the first place 
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there are two kinds of high tension cables—slngh eon 
ductor and triple eonduetor Cmwuerelul tranNiniwdon 
drcultH are almost universally three phase and icqutre 
three conductors Ttie threo condui tors nm> 1 m twiHied 
together and be placed wlthlu a common lend hIu nth 
so oh to take up only one dud in an underground ion 
dull line Tills has yerv dt Unite eleitrhul adxantngeH 
us the magnetic fields surrounding nidi curmiteum 
Ing conductor are neutralised by their < lose proximity 
But for very high x ullages suy -IT 000 between < undue 
tore, the Insulation hus to lw so thick that even If the 
proper manufacturing machinery were u\tillable and If 
the cable* would not be too stilt to handle, it would 
still be Impossible to group the three conductors under 
one sheath because the diameter would be so large 
that there Is no conduit line In existence with big 
enough ducts to receive them < onsecjuentlj fur volt 
ages above 99,000 single-conductor cables arc used 

The conductors themselves are of strandisl copjxr 
In three-conductor cables they are genii ally sector 
shaped, as shown In the drawing for It is imwslble to 
have u smaller diameter in this wu> With single con 
doctor cubit* the conductors on, naturally, round 
The sixes of the condm tor of courst vary de jiondlng on 
the amount of current lo be cairh d but 950 000 tiruilur 
mils Is lined more frequently than am other for throe 
conductor cables and It Is al>out the largest size prm 
flexible for very high voltages Ihhuusc taken together 
with the thick Insulation required the final diameter 
will be the maximum whieh will go Into existing durt 
lines 

The stranding operation for round and miIoi con 
due tors Is carried out hv dlfTinni lime him >. bat they 
both follow the same pilmiples lake fm InstuUec a 
9n0 000 e Ire iilut mil round rondtx tor Ibis Is tmieje 
up of thirty seven No 9 A W <i softeoppu yylns 1 lint 
Ik three layers wound In ieyer*s dlree lions atoitnd the 
center v\lre The stianding maehim Is yin long mid 
consists of kh lions wide It revolve In opposite direction* 
The proixr number of colls of yylre fm each lan i Is 
mounteei in emh resistive see (Ion of fleI n mae bine 
There are six for the tlist luvei tyyelye for tin sex on d 
layer und eighteen for tin fhlid The Wv wires m 
strinds are twisted around the e-enlu sLiaml tlnn the 
tyyelve yylres over it In the opjHwite dim Mon hv tin 
w»cemd section of tlu mae 1dm and the ttiliU lavei is 
fonned b} winding (he eighteen strand*- oyer this with 
the direction of winding again re u rse d Ihls Is known 
to tlie < aide manufacturer eis concentric sir finding 


dude ntr spates bttwisn *nm>HHlve ln>trs without I he mention of the belt insulation brings up a aub- 

leurlng It Anotber tine |»nlnt Is to have the spinel of |ect whhh wi lmve not vet considered 1 udi conductor 

oath single tape with the s|>edfitd uniform overlapping lias a eeitiin thickness of paper urounel It so that tlie 

After the eopjier conductors linvt Ihhii covered with cfTextlvy ihhknexs between nn} two is twits that 

the required Hihkness of jmper thev arc taken to Mu amount ihls of course Is d<signed to Is udequalc 

cabling nmehtne If they are to Ite made Into a three tor the dttYeiinei In Mdiagi In tween con due torn But 

conductor mbit J his is where they an IvvNpd to- the amount of insulation lalweeu a mmludor and the 

gethei as shown lielow It works on the same prin leid sheath of the ( nlili m giound Is only that around 

dj)Ji as a simplified st> itiding' marlilm uhirc then Mm Indlyhlmd conductm ami us Mm voltage to ground 

Is more Mian lmlf the voltage 
1 m tween eoadudors it Isnec*- 
ess n v to proyldt additional 
inMihitlon riiat Is the fane 
Mon of the Ish common to 
all of the eon dm tors. Of 
coarse an equivalent thick 
ness of paper could be 
w rap]s d around eu< h cs>n 
dig tor hut that yvotihl in 
crease the dluim ter of the 
ruble and use up much more 
pupi r und c onse ipienrly more 
impregnating material—that 
Is the cable yvoultl cost more 
to make and would also re- 
c|iiii e large r diameter there¬ 
fore exptnstve eondults In 
tint \ylie rt e ahb*s art to be 
pulhd into old conduit lines 
tId* cpiestlon of keeping 
down the diameter Is >ilul 
Of course with single con 
dm lor cables the cabling” 
and belt* ojierutlons are 
e liminutf d 

The c ibh Is no\y re*udy far 
Mm frnpre glinting de part me nt 
1ml 1 h fore actual ltnpregnn 
Mori Is 1 m gun cx rtuln pre- 

1s oid} one lay>i 1 lim huge rt*eK of insulated eon Hmlnurv steps m nteissaix It must first lie thor 

dm tors aie mounted on Mm jexohlng pun of Mm mu mjghlv dihd J yen Mm driest uppeurin* pujtcr retains 

chine mgcjhcr w 1 Mi spools of Jute oi pn|H l strips a smpilslng amount of mnlsluie which If not n moved 

called fill/ I s which mt tod Into Mm spues between very sciluish diminish* - its Insulation strength Dry 

the cximliKtots ns Mu \ pas^ througli the db thus giving looking pnpei coni uns mccudtng to careful hdmrntory 

« solid found cioss sc< Mon t<» Mie mmsc uibh <1 < ddc flu tests about I to r > jx l cent of moisture and ordinary 

twisting of Mu conduct us is m e ompllshed by the turn pu|wi as imu h as 7 or x pet cent < onsequentlv the 

lug of the* m m 1 1 11 m licit ag dn the question of tech < 1 1 >1* on Mm reel as it c onto* from the insulating do- 

nfipn Isemountiml In Mu mcisstty nt so o| uniting the pailnunt and weighing iHihnps tl\e tons Is placed In 

mac bine Mi it Mm pedals <d Mm see tors will o fualfy a hot air oven uIicm It is left feir several diUH This 



The prtriu through which the cable pauses, after impregnation to receive its 
coating of lead bed in at the bark, it emerges at the front with the sheath 

ing applied 


Tin Hector stranding nm 
* blue shown on p SJ4 also 
conslHts of parts rt*x oh lug 
Id op|K)sttc dine tlons aild Ml 
which colls of wire m c 
mounted hut In Mils < use Mm 
strands In dlfhrent Invcrs 
are of different mIaos as the 
drawing IndicateH This Is 
simply lasause It Is lieller 
for im*chunkal reasons to 
lmve the Inner strundu larger 
than the oute r That Is, 
they shape up (letter and re¬ 
tain the sector form more 
(tecurelv than If they were 
all the same si/e 
The application of the 
paper insulation Is by naans 
of a rather simple unuhfno 
which we show, but as in 
almost anj manufacturing 
cqieratlon Is aeeompUsheel 
With the help of u good 
deal of technique acquired 
through much practical cx 
|>erlence As shown In the 
photo, the conductor pusses 
through a le>ng tmu hine and 
hh It doe_s so the rolls of 
narrow puper tupe reyolve 
and w 1 nei the insulation 
about It A curtain number 
of tapes are usually xvound 
on In one direction and Hre 
tlien reversed As many uh 
fifty lovers cun lie applied at 



■ 


Melon 1 The rtnJi each cmrrylnif a stn«!e insulated conductor and 4ht* Mpools of flllci in dUich nn 
the machine. Above Cables and filler eonrersrJno- into the dh n4 the extreme left ju#t beyond 
which the find layers of the ls-tt nrc bcHna up piled 

The cabling machine, which twists the three conductors together, with the 
"flllere” for taking up the spaces between which would otherwise be void 


one pnswage through the ma 

thlno eonietiincH tnon If tlm maclilnc Is very large nnd 
If h greater thicknc'HH of Insulation In required it will 
have to go through again As tin pu|*r gentrallj used 
Is five thousandths of an Inch thick, one pussage 
through the machine minus nne-quurB r Inch of Insula 
tlon which Is enough for ubout Z0«00 volts hor very 
high volinges It inuj be necessnrv to run through the 
machine three or four times The technique comes in 


always iHdtit toward tin c«nt(r After passing through 
the die at the end of the hum him and ih n i>aii of (lie 
saint cqieratlon tin asMinhlcd isaidtnlors an given 
just us on the fnsufutlng machine one or two winding- 
of patior tain, to hold ihtni in plan ThN 1- Mu Ik 
ginning of the ”l»elt f or Jacket insulation which mav 
la c'omplcU'd at this point tmt is nomdlims finished on 
another muchlm just as ulrcud} dcsvrilied for the in 


in winding on the paper with sufficient tension to ex dividual conductors 


long continued heating called preheating undo cam 
dltlons when Mm act in Mu own is kept dry ic moves 
most of tin inolsluie 

I be cable Mill on its ru I Is Mun moved Into (be 
lmpn gnatlng lank shown on p Ul where t lie heating 
is (ontimnd toi muuc Mnm longer in vrnuo Tlds re 
mows yylmlcwr moisture n umlns along yvltli lla air 
from i \ <u Mm Into nnosi ‘-tiiimls of the conductors ns 
well us 1 1 din Mm tube mu- IUm i s of Mu pu|* r Hie 
dotation of pit heating and In cMn„ in \ acuo im\c lN*en 
the. sulijict of i great dc d ol i \|k i tmt ntatlon as a 
Khali of width Mdheidil clal i have l«ca obtained to 
ditnmim Mu pieqwi jh riods for Uah treatments for 
Mm dj/le n nt kinds c if (ui(h r Mile kn< <»f tnstihdlem etc 

I lie tmpicgn ding < omiKUinel i- Intiodue id Into the 
tank white Mu wildc is still lad and vyJiib tin vacuum 
Is maintained Viler giving the compound an npjior 
Minify to so ik Into Mi< insuiaMon n matter of from 12 
to 10 limits n iii^h pusMire Is applied to drhe It 
agtinsf caplllai v fotw Into flu < hannels of the pnper 
IlhciK It seems ilmoht imrcdlhlc that the cmn|vound 
should pe tie ti ate MiKMigh all Mm layers of (iaper and 
even In betxxwn the sit uuN < I tin fondue tore hut it la 
u f K r fh It tills does tmpp'U Kid If N yerv lm[H>rtunt 
that It sin aid do so \s lire ul\ c vplalned air loulres 
under tin i he filial stresses in high le rihlon cable* find 
causes deteilia (lion ol the InsuiaMon so that It (Hunt 
Ik entirely removed and k< pf <ait I he only way to do 
this Is lo fill comphtcly eytry |K»re and liber of the 
paper and cmiv other hit of space Iwlwccn layers of 
pajH i nnd Ik t v\ c * n copper strands is well us all other 
unavoidable minute voids with compound 

I ta appllciitlon of the had sluatli is tin last step In 
Mil manufae fm ing process The cable (s taken directly 
fiom the impii gu Ming tanl s to Mu 1 ad prmH It Is 
imjMutani Mi it the oil should not Ik allowed to drain 
out at this si igi 

Tile lead pioss although a rnuhlnc of great power 
cqKruted by h v cD an lie priKsuri is not at nil compll 
c ate cl Pigs of lead m plan d in a tank tie one Hide* of 
the pus-, win it May are milted but not boated nmro 
than enough to allow the had to How Info a large 
ixlimhr \xhere It cools doxxn to a plastic state Tu«t 
Ik low the e vlinde i as shown niton In a wort of 
c I in tabor Into the ha< k of w hie h lla < able enters through 
a closely fitting gland and out of which It emergen In 
((’cm/tNucd on jiflf/t W) 
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For Faster Seeing 

Tests that Show How Better Lighting Makes Us See Faster as Well as Better 


By M Luchtesh 


Director NeU Fark Laboratory of Applied Sclenoe 



KRINO un oti 
Ject IhvoIvhh 
time Inten 
wlty of light 
character of 
lighting and 
many other factors There¬ 
for* in our UnJuHtrlouR 
liven where#oe*»p Ik linked 
with dofatf the question of 
light Is very important It 
wan long ago recognized 
that Improper lighting low 
ered production, Inc r* used 
■pollage, and deer* used 
safety but not inui h < onsld 
era t ton bus been given to 
the Influence of lntensltv 
of light That (IiIh Is a 
factor is ensllv th termllled C is a drum contminlnn thr prl 

but how much of a factor *r>vrtnn ED U a white 

, i i cylinder containing a lamp t • 

I* o matter for . ur< ful and d „ lred Tll0 hrad ntu , t 
tedious reset* n h hvery one maitej 

bus had tin txi>erien<e of ^ a p para tus for the t*p 
reading when twilight was diagrammatica 

falling A < ureful ohm rver 

would have noted thut It be* a me notesftnrv to hold the 
prlntf d page cIohc r to th< e*<s jih tin lntensltv of light 
diminished and Hint tin reading became hIoui r att<l l*** 
tcT/um But this tondltlon obtains at verv h»w Inten 
Hi ties Nevertheless other fm tors hu< h an the 
present time element In seting Migg<si tin posslbllltv 
thut e\en at higher levels Intensity of lllunilmitlon 
plays a puct in anv ml dtiMiidlng ti|K»n vision 1 tirihcr 
more light is enlivening and iHrhup*- we nun mu t 
more quit kl\ under higher Intensities than under lovvei 
illuminations 

In order tu ronvlnc* ourselves tiiat lntensltv of 111 u 
ruination pluvn a prominent jmrt in wlmt nun In United 
tlie speed of seeing it is onlv neoossurv to provUh a 
moving test-object containing various sl/cs of type and 
Change tht lutensitv of i 1 luminal Ion < If Nth kn» \ de 
vised a striking ev|terlmen1 shown in th* low* r phlure 
The drum, containing htttis of various M/es is placed 
on the turn table of a modern phonograph When It N 
Illuminated to a low lntensltv we (an sot onlv tin larger 
totters Ht a certain sikhsI hut on suddinlv Illuminating 
It to a much higher intensity tin t irn of reeogmlsdng the 
small*r letters und*,wn the large ones H vtn nppnnnt 
This strikingly llluslniles tin Inllueme of Intensltv of 
Illumination on the speed of vMon i>ut gives litrh Idea 
of the magnitude of tin efUs t 

In order to determine tin magnitude u numlHi of 
InventIgatlons were begun In Neln Rest arch I uborntor 
lea The writer and his (ollengues < hose first th* verv 
common process of reading Aft* r (onslderuhle cxpcrl 
mentation an Old Rngllsh typo was clioaeu us ttest 
suited for the purpose Owiug to its complicate d h tters 
and to a lack of fundliarltv wltli nu< li tv is tin n uder 
must sesn nil words more carefully than in the case of 
common tvpe This is a desirable fenime A belt of 
this printed matter wuh driven in u tun fulls governed 
mechanism (upper pbotogrupli and drawing) having 
a direct reading speedoui* ter atladied I he printed 
mutter pass* d undtrneath n slit whli enough so that 
several lines were visible Tim nlwrur <onirolled the 
speed of tin mechanism so that he could have the lines 
of reading mailt r pass m the maximum speed for wide h 
he could rowl aloud me urate l\ Hu intensltv id illuml 
nation could be vurhd wit bln wide limits 

The reHtilt of tests on m inv observers show eeuulu 
afvely that reading can Ik dun* fasti i and faster as the 
Intensity of Illumination Is Imnasol There i« < vi 
dence that (lie speed of r< adlng continues to Imrense 
nft the lntensltv of Illumination Is Increased far be¬ 
yond any Intensltlis of m title ltd light now in use The 
rewultM for reading btmk pi till on both whin ]>a|>er 
(reflection factor NO in r rent) and grav r (rule* 
tlon-factor 22 per tent) art ns follow 
Illumination In foot candles 2 4 S 10 24 

Relative speed of rending bhn k print on 
whitepaper H10 111 121 128 1«U 

grav paper m 100 INK 204 

The black print on white pap*r represents usual read 
lng matter, however much of our set lag is a matter 
of (HfltlagttlshtoK leaner contrasts hence the lest Involv 


I ^ ' 

Ac 


C 1b a drum cuntmlnina thr printed matter whioh pmhwa under 
the m>rrture E D U a white or gray errten G an opal kUuh 
cylinder containing a lamp t a screen The light can be vari**d 
oi desired The head retln at A and the eye* nee the printed 
matter at H 

The apparatus for the speed of reading test, shown 
diagrammatically and in use 


Lag black print ou gray 
paper Ht re the increase 
U very marked 
Dr P W Cobb la con 
ducting Investigations de¬ 
signed to lx more analyti 
cal Up In Ihe present time 
he hus used parallel black 
and wlilti lines us u test 
object as Illustrated In 
worm of Ids ncperlmonU 
lie Iuih IntriKluced c*onfu 
Mon patterns resixx tively 
before and after the pres¬ 
entation of the te«t-oh)o< t 
Tliese Investigations are too 
conipiluited for a detailed 
account hi re Dr (.ohh 
found an Increase in speed 
itfld matter whioh park* under of reo»gnHlon as the lb 
\r gray wreen o an np«l hIajr tensity of illumination WUH 

■terwm Th« light c*n br variPd | ncreuMOil f ro m one to 100 

^.nd the eye. .« the printed „„ lndl 

led of reading teat, ehown ( -»"™ "» , ^ 

_, . would m»t eontlnm for 

* even hlgliM Uvils of lllii 

minatlon When the Illumination inunnlu wuh In 
ireiiNid from f j to 20 footcandhs for «xample tin 
spisd of riHDgultlon of itu> testol>Je<t ap|K»urlng out 
id n Hear field Inert used over 100 in r c*nt Ovi r the 
sniiH range the sjmh d was Incrennisl about 7 r > in r nut 
whin the test ohjei t was proceed and followed hv 

n % 

Th<we three UAttern* wf’rc presented in the or«Ur Indies tod the 
flmt one i^mnlning on thr wrevn three tlmr* a» long a« the 
second while the third wm left on »L the end of the test 1 he 
purpose Is to measure th« Interval necessary for rwognltJon of 
ihe t)rr**fmrr of the IntermedUtc ohjret It Is found that thl* 
inlerv*l is longer whm thi confusion pro-expoturt and 
exi>owure objects are u*rd with It, than when It U ualxl ahmtt 

Another test for quickness of (teeing 

1 on fusion patlorUN Tin latter case approximates the 
londftlon of u contlnuouK visual prtK*e«s su<h ns nad 
ing Nuth work as Dr Cobb 1» doing maj eveotnulh 
niuke It poHslbh to uppialse the Increase In production 
likely to result from a proposed lighting Installation 

Now let uh ctmslder tests In factories f) V Hesw 
ami Ward Harrison have Just reported an Investigation 
In ttaf inspection depart 
ment of a well known fac 
tory They found tin In 
crease of 12 per cent In 
the production (number of 
pieces Inspected of 44 work 
*ra) as the Illumination 
Intensity wah Increased 
from 5 to 20 foot*onndles 
The Increased n>st of light 
lug was equivalent to onlv 

2 *1 per coni of the payroll 

of the workers Involved so 
that then was a gain in 
production of upproxl 
inn tel v 10 per cent with 
out additional cost W A 
Purgln a few venr« ago re¬ 
ported vminus Initvases In 
dlfTen*nt department n of a 
numlier of factories In Ills 
enses usiiilBv (lie s\stem 
of lighting was grentlv im 
proved at the same time 
that the InfinMtv of 1 Hu 
minatlon was In* reused 
Mis Increases in production Apparatus, and manner of 
varied from S to 100 per ahowtng the Influence of 
cent dej>endlng upon the speed of 



nature of the work and the change In character and 
Intensity of Ulumlnutlon Recently a large factory re¬ 
ported an increase of 10 per cent In production In the 
daytime resulting from cleaning the windows. 

In all cases the cost of better lighting U such a 
small part of the value of the Increased production that 
the letter lighting appears to be eminently worth while 
economically 

Furthermore, these higher Intensities and lx*tier light 
lng make work places safer and more cheerful Mach 
work remains to be done In order to establish accurate 
figures of tho economics of better lighting In various 
activities but the data already available Indicate that 
the entire light lng bill of this country would be more 
than paid for by the Increase In production In the In 
dustrles In other words If fat lories were lighted to 
higher stnndurds the entire lighting of this country 
could be accomplished at a net cost of lean than nothing 

Ammonia from the Air 

J N 180U Sir WllllHin Crookes pointed out that the 
world a RxhI supplies are dependent upon a supply 
of nitrogenous firilllw*rB to the soli Ifimh crop takes 
so much out of the soil that unless this essential ma 
t* rlul Is rcpluml tin >ield per acre steadily drops 
1 lien is un Im xliuuNtlhh store of nitrogen In the air, 
hut nitrogen us such in one of the nmst Inert of mate¬ 
rials II Is onlv when it lius he« n made to combine wltli 
oilier eltim nls such for example as hvdrogen that it 
bmmies imillnbU as plant food The problem In this 
case consUis in tuMn^ from the two abundant sources, 
air and water I lie constituent nltiog»n and h\drogen 
and combining rlnni in Die form of a new Kuhstance, 
ammonia 

\t tin Im ginning oi tlu present ccnturv there was no 
known method foi nn> smli fixnilon of ultrogtn l>ut as 
the result of applying puu res* arch there ure ulreadj 
iminv lnduslrlil methods of fixing nitrogen in actual 
ojieniNon on a verv large sude T'IiIh great result has 
l>een m IiUvihI In the Inqsirtant Instance of the synthesis 
of nmmonln 

Humiodymimics supplies two of the most funda 
lmntul lows of science 1 he first law is that we cHn 
not get iieriNtual motion we tan not get work for 
nothing The second law is Hint all spontaneous pro¬ 
ceeds land these onlv) ninv l»e utilized to give work 
Un apphlng these" laws to chemical reucrlons Willard 
Glhlw followed bv van t llofT and others, ohtnined a 
nmtiinmathal relationship calltMl the Mass law This 
law revealed the fact that it was within the [tower of 
the chemist to make the motion 4H, plus N ,=2 2NH 1 
go In whichever direction desired since the effects of 
chnnges In such fuetors as pressure* and temperature 
could he predicted The first problem was to find th^ 
motet suitable equilibrium This was done* when it was 
found thut the production of ammonia is increased by 
the application of 200 or even 1000 atmospheres pres- 
sure The next problem to 
be solved was the regula¬ 
tion of the temperature to 
give the most satisfactory 
yield The ammonia must 
be produced at a practical 
rate and to bring this about 
substances t ermed “cata- 
lyaera' are employed to 
hasten the reaction and in 
addition materials called 
“promoters’ have been dis¬ 
covered which Increase the 
catalytic efficiency 
By applying all these 
principles the Germans 
have already succeeded In 
producing ammonia at the 
rate of over 1000 tons a 
elav Thus from the knowl 
edge obtained by pure theo¬ 
retical and laboratory re¬ 
sea rch, there has been 
achieved n result which I* 
vital to the existence of 
the white population of the 
f use. In a simple test for world —Abstract from ad 

light Intensity upon the dre ** by Profrasor J W 

1 vision MoBairi' 
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Tht cMing of « K*pl*n turbine «bowinjf the extreme rim Tht rotor of a Kaplun machine of 1000 horupower mid the tin> A modern 1 ran cl* turbine ihowlnu the extreme wrifht of 
pHclty of the guide vane* experimental modd <b*rtow) this purl of the machine 


New water turbine deiirnwl by Prof Kaplan of (.zecho-Slovakia, showing how it contrasts in fundamental structure with the existing standards 


Speeding Up the Water Turbine 

Hy C A Oldroyd 


M ORE power—more speed—til Its* cost along these 
lines In one wn\ or another, nil modern power 
generators have been develop d 


Miles blandish Tills ussel Is as nearh an exact 
eop\ of tin. original us the builders could make It ex 
npt In on< important resinst The hull was entlrtl\ 
of mIihI He r length tins HVJ feet her ample beam was 
Jd feet and her moldi d depth was It fis t The copied 
hull w as inounli d by naans of n 


The slow Htenm engine gave whj 
to the high speed steam turhim of 
immense power the huge water 
wheel was superseded the F run 
ds turbine and here devtlupnant 
seemed to stop With the stuiiii 
turbine the high sjieed (hnamu was 
introduced and engineers longed 
for a water turhim of <orris{Kind 
ing siieed 

After Itngthj researth Prof Kap¬ 
lan of Jtrunn Unhersltj < rccho- 



tmII and HKkel Joint oil (he top of a 
heuvj < oim rete <*olumn In such a 
manner that the dim tor of tin Him 
(ould lam It rolled In anv \\a\ hi 
desired This work was performed 
b\ sic am generated by two JG horsi*- 
paor bolUrs, and whither li was 
iiectssiuv to produce a ginth ground 
sxull a lit aw b< atlng to-w itldw urd 
pilch «»r a hurrhaiH oi even to 
throw (he MnvHowir on lier lieum 
ends th» result was UMomplished 


JSlovukJa, has now succeeded in designing a highspeed lh< Insiuni th* illmloi im gaphoned tin signal 


wuter turbine u mmhlue of extreme slinpliutv Totirii tin Illusion fimher a wall and tied of ton 

In the hramls turbine, tht water enltrs the rotoi inti lugt tmau h to hold uiiuri of 


Sharpening: a Thousand Chisels a Day 

By Francis V Westbrook 

I N Hiohi mills known as granlu iuttlng plants,** 
wheie him ks of granite are humght In from th© 
Miiurries to he made snitnhl* for ImlldLng and monu¬ 
mental purixwcs It In nis_es4 ir> to use a great many 
small (Hiring tools width requin frequent sharpening 
to Insure a good qualltv of workmanship und efficient 
prodtu tb>n 

In a largi inning plant It Is mussarv to sharpen 
sonietliiiig like lotto of this* tools i m r\ da\ so that 
unless projH i im mm an nnplovid to keep down tho 
tosl (his might m rv uisih U n serious lt*ni of over¬ 
head ( \[xtis( \m < lbs the imatis lirtu however 
been found In the idopilou ol Hu shai|>enlng nun bln© 
iismh fated with the pnwtr h iininei und mrltorundum 
wins I as shown In Da iimmpitm Ing Illustration The 
arrange nn»nl N simph nn adapt it Ion of the mm Ing 
platform Idea with tin ollur mmldncs louiled with a 
vkw to mtxlmum ellU lem \ 


through a set of guide units surrounding tin rotor in 
passing through the hour the water transmits Its 
energy to the rotor Such turbines lia\i ur\ large and 
correspondingly lieuw moving purt* weighing mom 
terns 

In the Kaplan turbine the guide vanes He ut right 
angles to the rotor Modes Hie heuw mtor N litre re¬ 
duced to a kind of ships propeller having either two 
or four blades 

Tlirough such a turbine tht wuter < an pass at viry 
high speed so that llu dlaim ter of tin rotor tun be 
reduced to one half that of a hIuiIIui Francis turbine 
Chunks of lee tlndier fragments etc which might 
wreck a brands turbine, cun easily push through a 
Kaplun turbine 

A» a gcnerul rule the Kaplan turbine rotatis foui 
times as fast uh a Francis turbine under 


watt r was ennsi rm led This mlnlu 
tun sen whin ngitaleel give a very 
i eu list li reprise nt a (Ion of the At 
lantii Oct an The Imltallon was 
assisted b> mam soiisol Ingenious 
water lowers oi brnikuwavs b> 
naans of which hundmls of tons of 
water was hmlul ugainsi the sides 
and ovir the disks ol tin 111th PU 
gilm ship qulti uftu 1 la fashion 
In which Ihi ocean must hove 
handled lar piolotvpc In lffi'O 
If the shndes of Tolin \hUn and 
Mlhs Standlsh were hovi ting about 





Section through a Kaplan turbine 


I la siuirixnlng madiine consists 
of nn oJI burning furnace and two 
small moving platforms—one to 
cum Lla dull tooN into the furnace 
and one to bring thus, whldt have 
l>een sharitened liaik agnln The oil 
furnme o]k rated h\ < (impressed ulr 
undi r i)"* [HHinds pr< ssure power 
hairmar and utrtiorundum wheel 
ure shown In 11n background of the 
jib I ure Tla left hand moving plat 
form orthiilu width Is Hat curries 
tla tools Into the fum me where 
lla v an la ate el K man sitting In 


we wotalci what would have been their |w rplexed opln front of tla power hammer with his Imik lowurd the 


Ion ut tla |*iformulae 


obsuvir of the picture and with th* carborundum 
wheel at hh i Iglit hand takes tla tools 


similar conditions so that the highspeed 
dynamo can be dlreeth coupled to the 
rotor and belt and geur transmissions are 
done away with 

From the photograph showing the cas¬ 
ing and guide vanes for u 1000 horse 
power turbine, their extreme simplicity Is 
evident The Kaplun turbine has a fur 
ther advantage, it shows no fulling off In 
efficiency when running nt less than full 
power The rotor blades are adjustable, 
their Inclination can lie varied according 
to the load The Inclination Is controlled 
by the Urge lever shown above the casing 
The old “umbrella* 1 type of dynamo 
driven by a FrancU turbine impressed 
the laymen very much, but gave anxious 
hours to the station engineers Now It 
will he superseded by fast turbines of the 
Kaplan type, with tightly loadeej bearings 
and compact rotors Standard high si»eed 
dynamos, as used with steam turbines, 
will be employed, and in generul apiiear 
aneo, such a plant will grootly resemble a 
steam turbine Installation 

A Movie “Mayflower" of Steel 

A RKPHODUCTION of the ‘ Mnv flower' 
haa been get up In Chnrlcg Kay 
studios In Hollywood, California uml wan 
used In the aiming of “The Courtship of 



The left-hand platform carries the dull tools into the fum« the other ,nnri*tinir of a wriea 
of small watw filled bucket* brings them buck to the operator ftftrr n sonpion with the hammer 
ing and grinding roa* hlnet in the right background 

The chisel sharpening machine that keeps a big granite cutting shop supplied 
with keen edged tools 


out of tin furnmi huiumtrx them into 
sfm[K grinds them whlh still hot, und 
then drops them hack ur>on the right 
hand ehiiin 

This diuin tourists of a series of buck¬ 
ets ulihh an it first Hllod with brine to 
b mpi r the < liNi N w lit n tin v ure dropped 
In Imt \s tin e Im in rnovm ulong and 
nwav from the ojieratiir the Itrlne Hows 
out und i oi_d water Hows In so that by 
tin time tlwv have reached the end of tlie 
ihaln In tht fori ground thev are cool 
Hit cImIti then drops them Into u reeep* 
tmle standing on tht floor, which carries 
them Imik Into service 

Where Water Pumpa Itaelf 

A N Oixgon mine well up In the moun¬ 
tains bus taken advantage of its lo- 
intlnn to pump the water out of Its gal 
h rles though its meun depth is about 600 
fei t without anv < imt wave that of In¬ 
st a I la (Ion Tht vvntir llterallv pumps it 
st I f Hu **« ret Uos in tla fait that the 
mine location Is such as to make pomlble 
tin tonstnation of a power tlunie, tarry 
Ing tin watit* fi/T into one of th* nearby 
vuliivs and giving a IVHkfoot head Once 
the thing Is *tnrttd I* (, n indcflnltoly, 
tin power from (lit Hum* iielng ample to 
run the mini pump 
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The boldimt of nil bird* attacking a nnt ohouldcrcd buiwiiM when 
the latter iwHivhl a roontlnu blaci uncomfortably flow? to the 
tirat of thn former 


The standing feud between the wreech owl and the 
larger hawk* 



Hit, nature writers sonic of tluni mi fort u 
mi1 4 1> fnkiis lm\i derived much sensation 
fiuiu tin Imagined ln< limit inn oi wild uul 
nin I<4 |n t ngagi in clcudlv struggles Mont 
rtude rs enjov a tight In the felling and 
osjHflallv hip li* tlw nioriil rt«|>nn * 11)1 lit v 


for the lark of jiunmnltv happen* to be wauling 


IMttlied battles for tla iik a 


Animal Animosities 

Fact and Fancy Regarding the "Deadly Hatreds” o£ Wild Species 

By S F Aaron 

brawinuft by the Author 


(anine* The. dutr and (lie hog hate u similar but piols 
ubl> a less purpose fill 4 utility for all nnuhes The well 
known uhlnioHity of Hie kingbird toward nenrlv all 
birds width it must regard &s potential egg stealera, 
Uu KlmUivr warfare dw lured h> the purple martin 
ugulnui ImwkH and trows, the battles between robins 
nnd thieving grucklos and the simple Ions directed 
toward tlu Ju\ bv all small birds art merely develop- 
mcntH of self pres* rvutlon 

The ft ml indween the spurrow fulcon anil Its tnmh 
largi r relatives tin red tailed and red nhouldered buz¬ 
zards Is not so easily coin prehen ded, for the big hawks 
(unnot leudlly remh tht >oung falcons In the narrow 
tree cavities nnd whin the newt Is always guarded 
It may Ik. ua ri suspicion and the knowltdgo on the 
IILIh falcons jmrt llml the buzzards might enjm fat 
\oung falcon I lu animosity shown Is nevcrtlulcHS 
out of |)io|Kaiion to [ i h cause, Ua fall on giving evl 
denee of a wing power espial to that of am bird of Uh 
size, hw oops from far above 


assassinating relatives, commonly attack whatever may 
come within reach of their deliberate, but no leas sure 
grasp und the puncturing power of their sword like 
probosces. The Intended victim may be endowed with 
sting or severing Jaws, but the a&Ktaalns do not heetl 
tate and occasionally a yellow jacket or u pollster wasp 
may bo seen with Its vitals pierced, effectively apply 
ing its atlng to the bug, one dying of enforced anaemia 
the other of Injected venom 
Swifter of wing Hum most predacious hexapods, the 
robber fly represents nmong Insects the position of the 
hawk among birds, Its atta< ks are often made In raid 
air It doeB nut hesitute to jwunce uistn wasp* or l>ees, 
generally seizing the victim from behind with Its long, 
strong legs und In such a manner that It < annul be 
mu hod bv the sting Occasionally It risks too much, 
as whin uttaoklng the digger wasps the extended and 
flexible abdominal petiole jiennlts (he sting to pbroo 
the il\ The big Idink robber fly also sometimes clashes 
with the queen of harm (n the beautiful big sandhill 


wake of fighting or long ion 
tinned contests for nnv must 
an rare or mav never on ur 
among tin hlghh mguni/ed 
(reutures Despite tlu lontln 
ual struggle for exlshnc* l>e 
tween those that pny oi m 
preved vipon and the rivalries 
during Iht mating masons the 
Inhabitants of tla wilds uri 
generullv prnnt to avnlil him 
tllltlis that i an gain tin m 
norldng hut wound* Most 
creatures fulh comprehend 
their tarn (siwcrs and (host 
of others <apnhli of InflU ring 
Injun and thi v at* unwilling 
to risk postil hi* hart or utn 
engage In v 1*ill nt fflort to 
little purpose Thus tht puma 
and the lw ars though an 
douhtedh i*ossi»ssln^ a butt id 
for i ach oflii r dm to tta Ir 
weeklng similar gatm hold a 
truee ran Iv If < u i hioki n 
tlu stories to th» (unit an be¬ 
ing pun Invnitlon LIu Itolnat 
and the ('unada hnx In those 
regions where their liahibits 
merge fulh n *pec t ea< h 
other cun when oiu Is Iran 
gry and tin oilier has made 



The flan ^inprallv hcf-ln th<n flichta vainly trying to 
nit ret the he-etlc* chltlnou* ctwt of mail then the 
h«t> *et*r* the mhiaudei « l« g and the latter untully 


ufsra the back of Us enemy, digg* r and there Is either on instant separation of the 
sometimes Milking nnd tiui contestants or tin rot An r drops lifeless to the ground 
Ing the fialliers ivvay but before its stiietto-llkc prolxmds can stab its op|rt>p*mt 
rarely If cvei disabling tin In mu li him*, liuwmr oil tbe animosity la on the part 

larger bird so that Its ri treat of the rohlter lly 

Is < heck* d Tiger be* ties also are willing fighters, often when 

Among thi reptiles pertain the) do not seem to gain food tlu rehy though this may 

fernls exist that an more illf result from error In pUklng the victim which mav 

limit to ixphdn smh Is the make a vhtlin of Uu in I he Cle Indein docsnoi liesltate 

king snakes desire 1o dost nay fo come to grips with an assassin bug tin nwful odor 

all poisonous and soim non of the latter with it effectlvlv warns away the verte 

summons s|H < h s larger and hiate Insee tlvot n liavlng no terrors Tor thi beetle This 

Ncetidngh non pmvtiful than Is an affair thal anv lour of a good scrap will delight 

Itself Nor Is It understood to witness crushing Jaws and a coat ot mall against 

whv the rattlesnake show* a a pleiclng sword and If there Is not loo irnidi differ 

rtadlness to Infill t Its horri mu In sl/e nnd Micnglh Ihemore aglh and better pro 
blv aggie s*l\c defense U|>on tested Iseth always wins b\ pinching off thi pn)bos 

dogs cut* lurgir birds and i Is, or (lie entire head of Its adversary and then'feed 

humans and regards with In ing m>on it Jn like nianmr thi tig* r bet tie a armor 

difference the m irmss of sms a ncssl* d puqiosc whin It attacks or Is attacked 

horses and cattli unless trod bv a robin r fiv und this oci urs not unfrequently The 

d*n upon Its mudtv for the liettle <un silze only a hg of the tly und the robber 

hog la natural *nraigli II mav cannot thrust Its (lugger Into the lieeth hut both are 

semi strange also considering evieidlnglv pirsistnt rolling ov* r und over In the effort 

the gmull Int*lllg*n<i with to gain the fight I he rohb* r s wings keeping it gmer- 

which wi t ri <111 leptllis In allv on top and eventually aiding It to gel awuy though 

gtneml, tlint tlu skunk and nfltu with tht Ioism of u leg 

Home Hnnkis nuilily dlstln A very is i tain unlmosltv of long standing Is evident 
gulsh herbivorous from ra rnh h> the inintists l»etwe*n rolonhs of ants notably the 
orous unimuls fits Ing from Mg him kw and the fspmllv large red and brown s|KhI*h 
the latter und nppioiuhlng Uitli common, In our woodlumlh and fit Ids This |« 

di^r and inltl* to feed upon war with mob like nmnugiment no drill nor general 


a kill and Hint this* most pm.*pm only by *t«irlllrinfi thst nirmiKt Hie file* Hi it thi\ attrait ship exhibited, lmf none the J*»hh a combination of no- 


grouchy mnilvora uvohllng Robber fly and tiger beetle It is muon* Ua InseitK nnd tions und n di tcrmlnutlon that is worthy of patriotic 

their own kind ncci pi during * their allies that speillh nnl nnulatlon on the part of humans For defeat only 

the hreedlng urgt and at odds with all nt In r i ri ntuiiN mosltit^s an most hltfirlv ixpitsscd though munv of comes by total annihilation 1 a t the two colonies of 


keep from inrsonid tniountus Is suflUlint ivhhnec of Hu more hlghh cUviIojhnI bIx legged bundiltl know this* unchnt fiudlsts but ohanie to be established 


n eoinmon Inclination 

The fighting of limbs over inlstreHscs of u common 
choice In a usual thing among Hu mammals and birds, 
hut these art Individual affairs ur>on the spur of tlu 
moment nnd the \ raieh nu an more than a briif scrap 
one* contiHtimt cither uulikh gelling tht woist of It 
or the two backing off with mutual ies|Hit and taih 
going Its way IIowiui powttful nnd jkismIiIv blood 
thirsty the op|H»ncnts the \ uri c ommonh too scnsl 
live to InJurv and pain to continue retching It This 
Is hIno tlu case among domestic nnhmils except when 
they havi lus n espcctnlh bred to mertome fear and 
hurt ns the bull dog nnd the gam*-cock 

AVlth some spi c h s ns I hi tin* king liilgrntorv birds 
these rlvalrlis arc forgott*n nnd the fonner scrapi>erH 
mix auilcnbh with each other Among tit* po1)ga 
mous contlmmllv breeding s|Hsles of warm countries 
or that orlglnnt*d linn ns th* domrsth fowl and the 
peacock these rhnlihs <<ntlnm and thus nlso with 
the herding mammidw wb*re tla weivkir malts are J*er- 
petuallv driven off by those stronger 
Peuds between din* nnt on* or both of width 

threaten llu safetv of lb* ollsrs voung nr* not un 
common and this is th* ihbf inusi of such hatreds ns 
exl«t between the wlhhnt und th* wolf (he mink and 
(be fox Ihe raccoon and tb< wens* Is lhe cnmlt} that 
the crow dlsplavt* toward the hawks Is an example 
and It Is shown also by th* suspicion with which all 
herblvora regaid rnemlieis of the Inrgcr felines and 


tlulr peers and dec lint to mix with them In the strug 
glc for existence Others exceed the mammals In daring 
and pluck The hoc lal hwnenopteru with their stings 
us vveupons for the defense cjf the colony habitations 
are examples of the highest development In the expres¬ 
sion of that which may lx? called nothing less than 
patriotism The animosities these valiant little rren 
tores show toward anv enemy that may onnonch upon 
tlu pa|M r m*t or the hive are endlems. It may up|x>ar 
Atrange that the solitary bees and wuspN do not show 
this same Hplrit generally In defense of their n< st« hut 
this Is explained bv the fact that the larger creatures 
give the diggers and mud danbeFs little eomern and 
It mav lie nssnnied that the encroachment of mole* or 
shrews or earth boring lieetles wotild be resented A 
digger wasp that only prove upon fcpiders has been 
seen to attack nnd drive away a large grasshopper from 
the viclnltv of t hi Mu row 

Whether fighting in defense of tbe nest or because 
of the dvslre for food tlw urthrot>ods present the moat 
daring and valiant warriors and tbe buttles that re¬ 
sult an* Ihe mcmt prolonged and vigorous Often the 
M/e and prowess of the attacked cut no figure In Ihe 
dctc rinlnulhm of the attackers Thus the ro!»ber file*, 
I he assassin hugs the tiger beetles and certain spiders 
eagerly seize upon creatures far larger Hnd more 
jHtwcrful than themselves and those also capable of 
Inflh ting InJurv or death The wheel hack bug the 
conc^nose and the flat stink bug or an\ one of their 


within ranging dNl race of eat h other and war Is eer 
tain one tril>e as though nt a signal making an on 
slaught ujH>n the othei i*ei Imps covtllng its stores of 
food, but It inny be there exists an am lent hereditary 
* nmity 



Th* hug U the affgrewor but ooo*j Ion ally it bite* off more then 
It can chew Aoplnit tho vup the nawuuln 1* very likely to 
perl*h by nolnon thooffh mmetimee he 1* able to hang oa and 
take out enough of the wup a Internal outran* to produea 
mutual death 

AtMRffin bog ▼*. mud-daaber wtip 
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Rotary Car-Dumping on a Giant Scale 

D UMPING a fifty-ton car of coal in 1 minute 10 aec 
ornjft, with only one man, unskilled and o 8J> 
horaepower motor—that If) the feat being performed 
dally by a recent Installation at St Louis With only 
the first unit of the ( ahoklu power plant completed at 
the present time the 
coal consumption aver 
ages but eight tars a 
day Under the burden 
of eight cara a day the 
continued operation of 
the dumper seldom ex 
ceeeln twenty minutes 
The completion of addi¬ 
tional units will, of 
course, place a grcntei 
burden upon the dumper 
hut It Is Interesting to 
know that with this 
minimum loud the e on 
tractors feel the dumper 
pavs for ltse If in thuc 
and labor saved They 
contrast the rotary 
dump method with the 
bottom-dump method 
which usunlly requires 
the labor of two men 

for thirty minutes to unload one complete car of coal 
From the meclmnlenl Htund]»olnt the mechanism as 
Is the case with any rotnrv type of <«r dumper has 
three distinct functions to iterform viz flic lotatlon of 
the car through an angle which will permit the dls 
chftrge of the muU rial supjM>rt of tin < ui on Its tip¬ 
ping side, Hnd the clamping of the. cur Ht_ 

the lop In spite of this ntulllpK und 
seemingly complicated action, the oj>er 
ator In this case, bus but on* controller 
bundle* to operate This controller Ik of 
the drum tvpe similar In design to a 
street-cur controller And while it pro 
\ldes speed control its prim iry fane tlon 
Is the starting of tlu rotating motor Ml 
other open utlons arc cared for automat 
bully In limit hwI tches 

With tlie eur Ln tlu normal iwsition on 
tire dumper the controller handle Is In 
Ihe neutral iHislllon in begin Die e\do 
of operations the operator moves the con 
troMer handle into the extreme forward 
petition Rotation or dinner and move 
ment of the transfer table start Immedl 
aUlj UiHm rotating ten degrees a pro 
Je*ulon (built on the side e»f one of lhe 
roller rings) operates a truck limit swlieh 
width In turn, starts the top clamp motor 
This motor pulls the four top damps 
downward simultaneously, until all four damps lane 
be<H>mo firmly scute*d upon the top of the ear and have 
exerted a predetermined pull on the o|**ratlng cables 
When this predetermined pull has l>een reached It dis¬ 
places un Idler, operating a load «w T ltdi cutting olT the 
motor and setting a high torque brake 

With the car then flrmlv he hi to Us dumping side 
and clamped at the top, 
the dumper continues to 
rotate until the rotating 
motor Is automatic ullv 
stopped by limit 
switches at the mil of 
the rotating movement 
Up to this time all the 
operator has done Is to 
move his c o n t r o I le r 
handle from the neutral 
to forward position 
Ho now mo\es his con 
trolltr handle through 
the neutral position and 
Into the extreme re 
verse position Tills re¬ 
verses the direction of 
the rotating motor and 
the dumper returns to 
Its normal position On 
the return, when the 
dumper 1 m within ap¬ 
proximately ten degrees 

of Its Initial position, the top-clump motor limit switch 
is tripped, which amonmtlcnllv reverses the direction of 
this motor and counterweights raise the top damps 
to their Initial position When the top damps have 
reached their uppermost position the clnmplng motor 
U cut out by a limit switch opernted by one of the 
stamps. The rotating motor Is also stopped on Its rc 


turn movement by a limit switch and the rails are 
held in correct allnemeni by u solenoid bruki 

The outstanding feature of this ear tlunqHi Is its 
fool proof eonstrui tlon and Its slmplldtv of operation 
it Is lni[H>sslhle fni the operator to perform the i\dt 
In am other than flu < arret t wav 



Two views of the gigantic jaws of the rotary car dump at Cahokia (St Louis) power plant Twenty minutes’ 
operation of the dump takes care of a day's fuel—and in this brief interval the big machine more than pays for 

itself 

i 

Determining the Fire Hazards in a Forest 

T ill prlndph of the i vuporlmeter N tpplied in an 
intc resting way In tin Inner-cell e\u|H>rlmetcr In 
vented by Mr (’ (, Late* Director of Uu I re inolit 
1 ore**t b\|Hrhmnt station near Munltou, <Yde»rudo In 
this special form of evnjiorlnictpr a round wick lends 



Airship equipped with condenser for recovering water from the exhaust gases 
and thus compensating for the weight of the fuel burned 

ill) from a ustnolr holding uboul a pint of water and 
coimec Is with a fiat wkk *pre*ad over u ellsk uliout l l /(i 
Indies ln diameter Ihe dal wlik represents the sur 
face of a It if Ihe' disk on which tin tint wlik rests Is 
isrloraled with a numhe i of holes whldi in ty l>e e*e»n 
side lid to rt present (la stomutn of a leaf bvapora 
tlon inn then fort lakt pi neon the untie i side of the 



Assembled and dinawembled views of the evaporimeter, which tells the moisture conditions of the forest trees 

and their susceptibility of the moment to fire 

yylck The metal cover above and Ln contact with the 
wick Im blackened to nlworh sunlight The Instrument 
Is placed In an exposed position so that the wind can 
blow over it The nmehrlons of evaporation from vege¬ 
tation ure, therefore approse hed very closely 

It has been determined that when water evaluates 
from the evaporimeter which we have Just described 


at the rate of twenty grams In twenty four hours the 
conditions for forest fin** nre approaching the danger 
llm I his N a tentative standard subject to correction 
ns farther data uic u< e uinulated Other conditions are 
taken annum of In di n riulning tire, hururd such ns the 
or di y elmraebr of grass mid weedh the number 
of cnnffe.ru in the for 
esis and so forth In 
Octolier the hazard la 
greattr than in June 
with the same rute of 
i\ij|Htritlnn It some¬ 
thin** happens tliut the 
< vaihirlmi Ur absorbs a 
sIlkhL amount of mois¬ 
ture mid uetunlly be- 
eonus lieavle r At such 
a llua the re Is no dan¬ 
ger of fire 

Tin particular evap- 
nrlmeter ln use at tlie 
Fremont Forest hxperl- 
im nt Stul Ion Is the 
standard with which 
otlu rs use d else where 
are conqmred Other* 
arc made us nearly like 
this one as |Hisstble and 
calibrated The rail 
brating is done by plm ing the standard evn|>orl)lietir 
and those under test on n inbh which Is e xjiosesl to the 
sunlight and rotated slowly and nt a uniform rule by u 
wiefi r motor so tlmt tin mndition* are evnetly the 
Haim im all tlu Instruments. I'm It evaporl meter la 
curt fully weighed at Hit U ginning and at tin end of 
tlu lest und the rale of evujtorallon com 
p)ir< d In making the conqmrlMon the 
ratio Is eurrhsl to the third deslmal place 

Recovering the Weight from Burnt 
Fuel 

T O maintain the eeiulllhrlum of an air 
ship Inflated with either helium or 
hvdiogtn gu« it Is nes-esHury nt time* to 
Milu or in othir wordH permit Home 
ot the jis to i s{ h[h In order to compen- 
y )iU foi the weight of fuel consumeil by 
the engines or to nvtretum the expansion 
of the gas e hum e| by t lit heat of the nuns 

llll S 

How to eoiaiiensatp for (lie weight of 
fue l lost and also to maintain the lifting 
gas at an t\m teni|>eruture so a* to con 
seru tin lOHtly lit Hum which in the fu 
lute is d«*«|lned to supplant the dangerous 
h'drugi n gas In lighter than ulr < raft 
piesented a difile ult problem for Govpm 
Hunt engineers Ylt hough the exisrlment* 
wen financed and s|MUisor»d h\ the \lr Service eresllt 
should hi given to Run an of Standard scientists for 
developing a really siucessful device 

The condenser consists of a serif** of long slender 
pipes oi tills* irjj IntheH In wall tlihkness and on« 
Irnli In diatmur eomprlslng some too feet through 
the Insldi of wlneh gas in eondiutcd on Its way from 

tlu exhaust innnl folds 
of the engine to the at- 
mospln re Iht ulr, 
sweeping over the out¬ 
side of Hit pl|**K as the 
airship Is in motion, 
cools tlu gases and the 
condensed water vniior 
Is drawn off from a 
separator through ap 
p r o p r I a t e I v located 
drains The cflle lene v 
of tlu device is such as 
to prod in < e nmigh water 
to welgti appioxlmately 
tin sunn as the fuel 
ionsnim d 

The npiMiintus width 
of ins eswlly hud to be 
built is llgltt as isisslble 
In order to permit Its 
use on airships weigh* 
only about no pound**, 
complete is made of 
iiUinilnum and aluminum alloys and Is sutflelent to 
take mri of the exhaust from two l^khorsepower 
engines Ihe elite lent v of tI m apparntus was evidenced 
by the ment sii<s‘essfui trial filghts of the Army Air¬ 
ship IM at I anglen Mi Id \ a and tin Aberdeen Prov 
Ing (.rounds Md and it is <|ultt likely that same will 
Im? Installed eventually on nil service airship* 
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jTTR progress of I (teas depends 
much upon * pdmm ftrtlliru 
Mon Manv hlcuH newr Imir 
adequate fruit Ikhuuhc they arc hold hack 
hj pivwnL standard* of Mcliolnrly preHcn 
tut 1 1 »n Wo nr* d u Informal and 

unv* i itli <1 pn wilt at Ion of NtikMHlive Idea* In ordt r to 
hjk oil up Mu futlllrution prtHCHH Sonic h* Entitle Jour* 
ila In alrxmlv approach the Idea hero suggented htir do 
not It is thought, officially recognize It 

Among thinkers are those whose minds pursue a 
thought straight to its conclusion, with no dlflh ultj In 
<oncentration and jierlmps with hiwih dltlluiltv In sup¬ 
ply lag Must rut ivo und cm rnbnratlvr mult rial Ojqxmed 
to thes* Is the man whose mind strikes a subje* t like 
a dum-dum hullet A dumdum spmids out at once It 
tears a big hole, but It do*^n t g* 1 \*r\ fHr The dum 
dum mind llnds difficult j In Ilulshlng what it starts, 
because tli* impact Sturts nsww lotions lap rall> in nil 
dirt* tfons tustead of straight ahead It Is distrm ted hi 
the push Hnd pull from all sides, and |s rhnps has an 
unconscious reslstHnee against going ahead Its results 
ure upt to l>e bulky but fragmentary, umorrelnted not 
clean eut, In extreme uises, Incoherent ahd Ineffettlve 
The dum duin mind la less likely to produu coin 
plcted achievements of accepted merit 1 lie nrmor 
piercing" mind however, would freuuentlv full to got 
Its Initial Impel us and dins’! ion if It were not for some 
explosive variant id*a, originating In this or another 
mind Very often smh a stimulus tomes from the 
combination of two which dlffmnt and p^ntomdi 
sepurnted elements It Is among smh ehimntH that the 
dum-dum mind Is nt home if It Is not fePhlng the 
metaphor too fnr, tilt dumdum mind Is thin alm» like 
the explosive bullet oi the secondary < liarg* In the 
projecllles which readied Purls from the Hiij^ergun It 
sets in motion new forces new line’s of thought h> 
combining old elements 

To adopt a less crude metaphor Is It not true that 
many minds secrete vuhiuble ideas fnHttr limn (he) can 


A Scheme to Salvage Lost Ideas 

possihli la worked out In the form whhh standards of 
sc ludurshlp d< inund for reputation? Are not such idea* 
largely lost, like the spores of mushrooms or the myriad 
sj[>ermato7s>H? The minds that give them birth are In 
many mwtt cotnmunkLitive but shy or isolated Where 
they have been willing to give their excursive specula 
tlons to the world they have been greatly appreciated 
even tho greutly criticized Such, In widely differing 
ways, were Nietzsche, Pascal, Auilel, Aurelius, Such 
a contribution, In u sense, Is Jung’s “Psychology of the 
Unconscious," 

Even where there is some Interchange of Ideas be¬ 
tween scientists of a given field, then Is comparatively 
little cross fertilization between aendemk departments 
In Ueu of compulsory continuation courses for all In 
struotors, or super seminars, there should at least he 
Informal tnterdefmrtmental discussion groups in every 
college faculty 

May It not be possible to find some common channels 
through which valuable associations of Ulcus— Hashes 
und glints whldi may or may not stand the assay of 
v\ rifle at Ion—nun be put Into currency and made j>er- 
rnanenlly available 1 * This Idea Is Its*If an unyerltied 
Inspiration, advanced for trltlclwn, is'rlmps for experi¬ 
ment It mines to us In the first instance fmm Prof 
llionias l> hiiol., of Northwestern University 
It is proi>osod that the scientific quarterlies Introduce 
ria exchange and discussion department whose editor 
would seek for and select from the best commentary 
mhterlnl secreted from time to time bv readers and 
HHso<_liitl\e thinkers, 

hurllu nnorc reviews of other tierlodlcnls should In 
elude occasional excursions into widely different fields, 
and might will be Included In the same ihpartment 
from time to time 

For such a department the name “Marginalia" l» ten 
tntlvelv offend us suggesting the tx |k of Idea which 


ft thoughtful reader Jot* down in hi* 
margin*. Contributions might be limited 
in length to one paragraph, might be 
limited In each Issue to one general field but the sub¬ 
jects announced some months In advance, might be 
made anonymously when desired, in order that no 
question of scholarship might inhibit the exchange 
of Ideas, 

Tests of Natural and Culture Pearls 

A SIMPLE Optical method of distinguishing the Japa¬ 
nese "culture" pearls from wholly natural pearla 
is described by Dr h E* Wright In the Journal of the 
Washington Academy of 8< knees, 1023, vol 13, p 202 
In a bead of mother of pearl, such as Is always used for 
the nucleus of the ‘culture" pearls, the nacreous layer* 
are not concentric to the surface, but are approximately 
plane, being parallel to the surface of the shell from 
which the bead was cut Now normul to this surface 
the reflecting ixmer, and consequently also the ope<Jty, 
ht at a maximum whilst at 90 degrees from this direc¬ 
tion (that Is, looking along the lumlme) there Is a 
minimum of reflection unel of opacity A “culture" 
peurl when viewed in a strong reflected light (for exam¬ 
ple, with tho observer’s Iwuk to the sun) shows at the 
opposite poles of one diameter a small bright spot due 
to flu light reflected from the lamlnm of the enclosed 
bead of mother of |K>arl In a strong beam of trans¬ 
mitted light (arranged In u closed box with lens and 
mirror, the peurl resting in a circular aperture) the 
“culture" pearl shows two positions of maximum opac¬ 
ity, whilst the natural pearl Is the same In all positions. 
A third method which Is applicable also to “culture 
pearls containing a real pearl tit* nucleus, 1* given by 
an examination of the walls of the bole drilled through 
the jieurl The pearl Is illuminated by a strong side 
light and a minute luaid melted on the end of a gold 
wire Is Inserted In the bore to act as a reflector, which 
Is viewed under the ml* rnsoope The behavior Is then 
substantially as In the other tests 


Saving Pulley-Power With Cardboard Discs 


MVKRAL years ago, 

In some * xperl 
ments condm ted 

with high rotational hikmMs the attention 
of the Klvertmnk Laboratories of t.enevu 
III was (ailed to the relatively large 
amount of power required to mulntuin mull speeds As 
Is well known, tin lit ad nsMume of th* air against 
a body moving through It Is propojtlonul to the square 
of the speed with whhh the body moves and i-onso- 
qtientlv the power required is pioporMonuI to the cube 
of the hihhmI This mean* that doubling the Njsvd of 
H moving body quadruples tin air rtststame and tails 
for eight times the power The hnpoitancc of this fait 
t* well iwognlxed in uernnautles The fact thar ulr 
plane simxhIh have now lieen attained whhh arc pructl 
rally double the maximum attainable at the dose of 
the wnr, and this with onlv a very slight In* ruts* of 
motive power t< 11s how *u* et ssful n« ronmith engineers 
have be* n in riduclng the hind reslstame of aircraft 
This naturally suggests the question of power louses 
due fo air resistance In flywheels and line shaft pullers 
Of course anybody who stops to think for a moment 
renllKes that n certain amount of ln>wet Is wast* d in 
stirring up the ulr about th* revolving s|mk* s of a 
machine pullcv While the conditions prevailing In the 
case of a boilv moving through the air may not hold 
In the last of a revolving wheel vet the ftuts died 
above Indicate that powir losses, due to nlr reNlntane<\ 
muy he mnshUrable The two practical questlona that 
arise art lhst how much jamer Is thus wust<*d and 
second how cun this waste be prevented b\ means that 
will not cast mure than the saving effect*d Th* an 
swer to th* sc questions has b*n.n found by actual mea 
wmimnts only within the last year 
One mituiailv thinks of trjlng the experiment of 
running a pulley In th* air and In a vtiMimn and men 
suring I he power requlr**! In the two case* Suih a 
priHsdure Is dir** t and scientific but It Is n fussy ex 
periimnt to p*rforni an*l off* rs m» practicable means 
of ellntin tllng tlit waste once Its magnitude has Itfen 
memoired Stri am lining the spoke* of pull* vs In also 
a possibility but 11 Is an ojhh question how (ffedlve 
«Uch fl no thud would l*e In the a* Mini case The 
method finally *mplov*d wilt apinnr In the following 
description of Mm m liiul * xtieilmcnt jH-rfonnod nt River- 
bank Lnbointorles 

The povvtr *x|Hluhd In producing a rotational mo¬ 
tion is given In the w* 11 known formula 

ii p „ x up M x T 

W)00 

In which T Is the torque on the driving shaft. The 
torque nsptlred to drive the pulley was measured by a 


simple but very effectlvi torque dynamometer, devised 
for the purpose tor I he working out of the details 
of this Instrument, credit Is due Mr 11 K linen hour of 
th* Ulverbank laboratories, A standard % li p varl 
al»le-s|M**l motor was nieclv mounted on trunnions no 
as to lie free to turn about the armature shaft The teKt 
pulley was mount* <J on an extension of this shaft The 
reaction of the load on the motor <nse lends to turn 
Mils Tho force required to balance this reuttlon was 
meuHurtd msm a sensltlv* spring balance The product 
of Mds force bv the length of tlte lever arm on whhh 
It was uimlled gives the value of T In the equution for 
computing Mu lu>r**i>ow*r Tlic stieed was metisur**! 
with a stop watch und u luclmuatei applied to the 
sh ift s 

A wood pulley with a d inch fa<*‘ In* lies In diame¬ 
ter with four Hut HpokcM each bv k ln< lies and a 

rim 7/10 Inch thick was mounted on the shaft At a 

Nfieed of IN-H) r pin th* force on th* balance at tho 

*n*l of u JUj Inch hv*r arm wus d t7 r > poimds Tlve 

computed lairs*jsiwir ex|>en*led was 240 a verj ut> 
prtdahle fra* tlon of the load which such u pullnv might 
lie e\)»ectiHl to cnrrj 

Two (ardiMuird dims were then flttetl to the two 
sides of the pulUv thus enclosing the Niiokes Under 
th*-** conditions the f*trce was reduced to 2fi pounds, 
ut a speed of 1850 i pin, and the horsepourr to 018 
The s*\ing Mius efT** ted by the simple expedient of 
on*losing the revolving spokes whs 228 horsei>ower 
The process also materially Increases the safety of 
smh a pulley 

In the following table, the results of a number of 
Nlnillar tests on pulleys of various types run at differ¬ 
ent speeds are given These tests were made by Mr 
I T (llbheus Engineer for tho Calumet and Ileclft Mine 


Ttfp* of PnOey 

Si*4 


RPM 

So-riny t* H 





withOiM 

St** 1 ! « Arms 

24" x 1* 


880 

00375 

Split Wood 

1ST x4' 

u# 

1760 

029 

Split Wood 

ir X«1 

a* 

800 

0007 

Split Wood 



400 

00124 

Split Wood 

1 Fxt\ 


800 

00149 

Split Wood 

12" xl 

2* 

600 

00228 

Split Wood 

12' xl 

2* 

900 

00686 

Split Wood 

12' x tO 


1000 

00786 

Split Wood 

12' X 8' 

1000 

00372 


It Is to lie noted that the power loss in* reuse* rapidly 
with both the speed and the Rise of the pulley At first 
glance, these losses seem negligibly wnall However, 
the operator who cares to apply these figures to hi* 
own power costa, taking Into account the number of 
pullejs In an entire plant that are wasting that power 
throughout the year’s operation*, will find that thla 


w HNtuge will repre«Gnt the in 
come from no In* ontilderttble in 
vestment ThUH the total cost 
at eight cents per horsepower hour of the power loa* 
in the 24 Inch steel pulley given ul>ove will amount to 
about ft dollar h year The simple plan suggested of 
converting the wind throwing pullej Into a revolving 
cylinder will result In a saving of considerably more 
than It costs. 

The Use of Waste for Building Materials 

N a lecture delivered before the Royal Academy of 
Aits, London, on Wednesduy, November 21, Profe* 
sor A. P Lnurle discussed the manufacture of build 
tng materials from such waste materlnlH as blast fur 
ntue slag tinders, tllnker, and, In the neighborhood 
of Edinburgh burnt slmle, the residue from the stills 
of the oil lndtistr> Tlure arc three wajs In whirl* 
these materials can bo utilized—for the prudu<tion of 
hrlrks, for the produrUon of cement, and as aggregate 
mixed with Portland cement or pluster of Paris Th* 
general method adopted for the production of bricks 
Is known as the sund lime pr*»cess Itrtelly, this proc 
ess consists of mixing the aggregate with a certain 
proportion of lime und water nqueezlng It Into a brick 
under u pressure of some two hundred tons to the area 
of the brick and then at* timing under high pressure 
or In open steaming chambers, Rricks are now being 
manuftietur* d by this process from sand blast fnrnneo 
slag granulated by being run while hot Into wHt* r 
clinker, town refuse, slate dust, and burnt shale 
Cement Is lielng manufactured by two Scottish steel 
companies from blast furnace slog granulated, mixed 
with lime, and then raised to a high temperature so 
as to form a clinker In the same wnj as ordlnar> Port¬ 
land cement was manufactured This cement known 
In Germany hr Iron cement can be Hold In this condition, 
or enn be finally ground with a mixture of n certain 
proportion of raw blast furnace *lng 
The uses of these materials ns an aggregate open* 
the question of how far it Is possible to reduce tfte 
content of Portland cement, and at the same time get 
sufficient strength for building purposes The objec¬ 
tion to the usual building slab made of cement 1* that, 
In order to be able to remove It from the machine as 
soon as made, the content of water has to be kept low 
and consequently, the crushing strength of the finished 
slab Is also low Two lnterestlpg methods of getting 
over this difficulty are the Crosdte method, In which the 
cement bricks were sliced off from the bottom of a 
column of cement and aggregate, and the method In 
which a heavy compression 1* put upon the bottom and 
top of the slab at the moment of completion. The 
Croxlte process Is being carried on In America, 
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HMK of Dm moat Jfrteroutine And* outside the Tutankhamnn by the Metropolian Museum f Art View 2 L* u small ( rtek are modi of *lij.hih fired soft pinkish clay and are hand 

v Tomb, the most gorgeous and Important Egyptian dlwwv- bronu. horse which is given a Mace of high honor at the painted and pioKdily Hale from the eighth rentury of tfc* 

•nr Is tba tomb of King Sell I (about 181%l29l! B C) of head of the groat stalrca*? at the Metrepolitan MumMim of Christian <m They may hr regarded as sculpture rathar 

the XIX dynasty in the famous Valley of tha King's Tombs Art. It Is only about 18 inchr* high but appears ulmrut of thnn pottery there is au much eti msion In the fores. Theft 

The eetttnv In tfi# sepulchral chamlxr Is adorned with a re- heroic site it weighs 2fi»j ixjumfs It dates fmm «lmit rcJlr* of a time when tho art <f the West was at • stand- 

markabU astronomical chart or list, which is now being studied 180-480 B C. It 1m a masttrpfcrc of Greek sculpture Views still snd they siuak volumes of the great vitality of the art 

by astronomers as well as arehwoWlst*. View 1 U tin hall B and fi are rhlntwr tomb figures, th* Iona group King girl of thr East AU these lljrunn are In the Metropolitan Museum 

and view a 9 ana i show star lint*. The tomb was excavated musicians and Lho single figure I* a dancer The musician* of Art to which wo are indibted for the photograph 

THE LORE OF THE ARCHAFOLOGIST FROM THE STAR M tPS OF AN EGYPT! 4N TOMB TO CHINl.Sh STATUETTFS 











882 


SCIENTIFIC AMERICAN 


May, 1824 


. 7 ^ 





Tfi/fjiu horn* onr of thi TrrIW «> hlithlj 
prized by the unrlcnt*. 


The iLnlinn truffle- Tuber mat/natum *4ilch 
nometime* wiitfhn lw< Ive pound* 


The white truflU ruber alburn^ which 
uBUAlly projdtB out of the jfround 


Tho Pcrliiord truffle * or French truffle,” 
Tubtr iHtianotporun* 


Four varieties of truffle shown externally and in cross section, with, in three instances, a microscopic view of a single spore-sac with its contents 

Truffles and Truffle Hunters 

Some Details About One of Europe’s Lesser Known Crops and Its Harvesting 

By William Alphonso MurriU , Ph,D 

N( w York Potanliil harden 



L\V native Aiiinritmm know 
much about trulllts Ixm uuse 
they never saw an)—except 
perhups in wlicts on an ix 
< HHlonuI dish of tlieut served 
In a restaurant but many 
of our foreign born population knmv Hit in 
Intimately Imhuuxc thev an ahuiwiant in 
1 tal> and F ranee and mmr tu smaller 
quantities In north* m F unqx uml Eng 
land The truffle gets Its mum from ihe 
l4*t1n word Tvbtr nnd It occurs singly or 
in Hiiiall cliiHt4 rt* In tin soil laniuth cor 
tain kinds of trees In shape it is rounded 
or irregular, hImmH thi size of a walnut, 
and varies In color ami markings uuord 
Inn to tbe h, oftin lx Ink. blink and 
<*Qv«red with coals* wurtH Tin <ulor of 
the Intirlor ulso varies but It Ik always 
solid like a potato and usmillv mottled 
with whit* velnw It* most lnqKirtuni 
UmracierlHtU hi width II Is detect'd und 
by r*n*on of whhh II Is vuhiahk is Ms 
derided wmnuith odor 1 his odor is 
sometimes offensive wlan mature freshly gathered 
truffles are brought Into a mem In quantity but In 
the young stages or when ctmked It is always agree- 
able though sometimes rather weak 

When out hunts trtillH n In tlu woods in France or 
Italy on< goes first of all to tlu oak tre*s 
und afterwards looks under IxtHhes and 
huzel trees Tluy an ulso to Im found 
under chestnut blrdi willmv ijophir elm 
etc but not to tbe slime extent An old 
saving In France is, If uui want truffles 
plant acorns Hnd tblH has lx*en done on 
a lurgo hi ale in many of the truflh ills 
triitn with gr* at hum ess w lien tin drain 
ugt Is good and tniflk catlnu animals arc 
eyludod It would not lx* vflettlve out 
aide of tin trnffli districts because tlu re 
would be no spores or spawn present to 
start a <rop unlisH then* wire lntnalm*od 
In Home form 

The time required to produce a i rop of 
truflh”* aftn planting onk trei h varies 
with the soli and rllumte Some trunks 
liHiiallv appear in the or six year* more 
In eight nr ten and a maximum harvest may be ex 
pet lid In tween flffexn and thirt\ five vinrH Tlie soil 
should lx light will drained shm1»d free from stones 
and contain a oi rtuin jx reontuge of both Him and < Iny 
Warm weather nnd copious rains nre essential espe- 
clallv In lab summer In drv hwiwwh truffleH runaln 
small and are liable to rol or Ix* deal roved by Insects 
Tluv nr* also ruined If tin front rernhos them 
Most of tlu h|hsI*s are mature and ready for har 
xeating In the autumn or at nnv time during the wtrlv 
pHrt of the winter \ lun Ihe ground Is not frozen the 
full Reason extending from August to March They 
lire found from a f«vv Inches to nenrh h foot below 
the Hurfnce of the noil nnd nre located bv means of 
the strong aromatic odor which emanntew from them 
Squirrels hogs and other animals dig them up and 



Spore-sac and spores 
of Tuber aestivum, 
known in Europe as 
the “Hummer truffle" 
or “English truffle" 
It strongly resembles 
the “Perigord truffle" 
externally, but only so 


devout them with the utmost enthusiasm 
As tin human nostril Is not usually 
wnsllhe though to iktect this odoi ut n 
dlstnme through several inches of earth 
tin prices of trullhs would obviously be 
conHldirabli higher wen it not for the 
tralmd ti uflk^huntlnt, pigs and dogs, 
whbli enter into the s|H)rt with great zest 
and uri able to lixub truffles untUr favor 
ahh (oiulltions forty or fifty yards avvav 
Tlie choice between pigs and dogs is om 
of Konmnv wni pan Ion ship and tin urea 
lo Ix lovi rod TkigM do not tin so qub klv 
but thev are subji‘ct to more dlstrmtton* 
Water spaniels und pugs an freqmnth 
usi d being tralmxi at an earlv qm h\ 
bunting for festd mixed with truffle jieei 
lngs and buried in the ground The 
animal is never allow*d to lusti a truffle 
un> more than u wttir or js'lnttr is 
allow »d to chaw a rabbit 
A well trained I ruffle dog 
sells for from forty to a 
hundred dollars 
are also found aciblentnllv 



Truffles 

whin digging or ploughing or n hunter 
of long cxjh rlenei mnv use his Judgment 
and with moiui c*onihhnoe dig In favorahli 
laire spots under trees of the proper kind 
and uge or he nmv allow 
himself to be guided b\ eer 
tain small fltes that apisbir 
to frequent the truffle beds 
In pri paring freshly dug 



Spore of Tufar unkolor, 
found near New York 
City 


Spore of Tutor amalic* 
ulotum a new truffle 
recently found growing 
in Michigan 


iruffli* for thf market, Ihe soli Is Amt 
removed by the use of water and brushes 
madi nixx’IhIIv for the purpoNt and tlie> 
arc tlion graded h> sbi and qunlltv nnd 
piiHirvod In urns, boxtx, glass Jars, etc 
Tlu best grades are peeled nnd ihe par 
lags sold separatelv at much lower prlcis 
Truffles are used ihlcflv for dressing and 
gnmWhlng As tho> do not keep will 
after being exix»sed to ilie air, It U wise to 
buy tin m In small containers and list them 
soon after opening 

As u food, truffles are wholesome nnd 
eiHiiv digested, while tlulr aromntlc qunl 
itv undoubtedly promotes the digestion of foods with 
which they are strved The ancients dedicated the 
tnilfle to Venus as encouraging love, and in more mod 
cm times it was a current raying that “those who 
wish to lead virtuous lives should abstain from truffles ’ 
Even In quite m*cnt yeurs 1 tophomyoc* uiricgatu* a 
fungus resembling a truffle In shape and habit, wns 
coinmctnly sold under the name of “Lyco|>erdnn nut" 
for Its supposed aphnxllsiac qualities 
False truffles may reeemble the real ones externally 
und grow in similar places, but they can always he 
rendlly distinguished by their spores, which nre borne 
free on the ends of minute threads Instead of being 
enclosed In sacs True truffles when examined micro¬ 
scopically are found to contain Imbedded In their 
flesh, numerous, minute, tnuisimrent sacs filled with 


from four to eight large spores, whkh are beautifully 
und i harm leristlcully ornamented 

The common lmrd skinned puffball, which occurs so 
ubumlunttv during summer and autumn on the top of 
the ground in thin wombs Ih w>f a truffle There are 
other false truffles, however whh h aro really good, 
such as Ihe ‘ ml truffle of F nglund McUttrfiya*tt)r ver 
ugntHH which, although little larger than u marble, has 
a strong and agrisahle odor and Is eatrti In the raw 
state with ktx'n relish 

\mong tlx various spcslos of truffles known to 
‘xlenre tin following mav Ix* mentioned und brleflv 
di*s< rilxsl 

The Terfus higlilv prized h\ the nnclents, are well 
rcprmnttd In 7 crfrJit IcotiNt whlih 1 m found in Itnh 
and elwwdiere in tlu M<dll<rramnn rtglnn during ihe 
spring months and whh reiM»rted from Louisiana in 
1KK7 as occurring phntlfullv In red sandy bind near 
a rlvir It Is smooth and pnre-whlto vvhtn fresh he^ 
iimilng paU 1 -reddl mIi brown on i\i>oNure to the air The 
sac's contained eight sjMires, whlih were 
cimsphuouMly wartrd Tills sj»etdaH rewnu 
hies a isdato externally and Is eg ten raw 
ut tiim^, being sliced and dip|K*d In oil 
thought it Is without odor and Its flavor 
Is rather Insipid Several kinds of Terfas 
oo< ur In Aslatle Turkey, Persia the Ule 
yan Desert, und Algeria when they form 
an lmix>rtant part of the diet of the Arabs 
Thev grow under sptHlcs of flstaccie In 
sandy soils containing lime w htch are 
enriched hy the overflow of streams after 
the heavy spilng rains As they develop 
very rnpidlv In fnvoruhk »*asons, the soil 


nlx»ve them becomes * nuked nr slightly raised whkh 
hetruys th*lr presenee to experienced eves Although 
i hissed with the * dibit truffles thev are so different 
(Continued on ptifjc 3 GH) 



Spore* and upore-Mcs of T^tor Shears a now A»or(- 
con truffle from Maryland 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Varwns Arts and to Patent News 



The bumper that does not interfere 
with parking 

The Bumper that Is Never in the 
Way 

B UMPMts are a \er\ tint (hill*, nl 
ways, and a no* easily sometimes 
hut every ditv«r vho curries them must 
have laid occasion to curs* th* extra 
length w hlrh tliev add to the effective 
wheelbase and tla vw\ lar n i addition 
width Miev mala to the difficult! of 
jmrklng mid imparking in t toweled quar 
tarn. A “bumperette of novel design 
Is now offered which protects Hi* mir 
fenders and lamps NnHsfnt tmllj with 
out making nn\ material contribution to 
the dltfleultles of parking and without 
Interfering with free nccesn to the spare 
tire 


A Condenser for the Automobile 

M OHK (hap » ft w autmnoblllsts have 
hud the sad < \pcrlcnce of discover 
log thut the nholiol in tlalr rndlutors 
has quietly stoUn nwnv on the wings oT 
the wind leaving their cooling system 
lllled with a supposed!* non fm zing 
mixture wldch Is d* moustrnted by the 
first real snappy night that ensues to be 
aqua pvra, pure and Hlmple r Ibe result 
in one Instance that we know of wm 
singularly fortunate—a weak *vUnder 
head gasket was the part that gave wav 
before the push of the freezing lluid 
Insuring tlmt no damage wan* done the 
casting Itself, but ev*r\hod\ whose en 
glue freezes up solid In this wov Is not 
so fortunate 

A\e Ulustrati a little attachment that 
Insures the permanent \ of the Heveral 
parts of the cooling mixture It Is a con 
denser, which in appearance and location 
Is slmplv a radiator cup of rtdhei large 



Badtotor-cap that iwtei at condenser 
to prevent low of fluid fro* the cool* 
lug syatete of the automobile 


si/t and unusual design The saving of 
alcohol and 1 lie pr* \< ntlnn of unc vpes l*d 
freezing are but two of its advantages 
It prevents the eyuporntlon of the water 
even more effectually limn of tlu ahu 
hoi This makes It jKJsHlhl* to run In 
definitely without tlie nulsnni** of re 
filling and it also makes practlc ible tin 
use of soft or even (listliltd water In tla 
radiator thus eliminating tla smim of 
tlie major pail of the dirt that (logs tlie 
averag( radiator so badly Again with 
the radiator alwins full th( solder Is 
seldom or nevt r e\[M>s*sl to the air arid 
hence Its crystallization is preventer! 
and here Is avoided the source of iuonI 
of the spontaneous radiator leaks that 
are so annov ing 

Better Riveting Hammers 

IJTST ENDING features of the now 
riveting hrimmei illustrated hert*- 
wltJi Inc Itule Ik) 1U(I ((instruction for 
holding the handle to the Irarnl heavy 
section valve with 1 liver a I hearing sur 
faces combination poppet and piston 
typo throttle-valve power in excess of 
all ordinary require.me nts low air con 
sumption and exceptionally easy op* r 
At loll Three alloy steel Uilts of sub¬ 

stantial size fitted wllli loe k washeis 
bold (lie bandit to the barrel and enahl* 
tlu tend le* l>c tak< n down for Inspc* tton 
or cleaning with the use meiely eif a 


a certain |M>lnf towards which a stand 
ard ear and tin m w ullwcutlui *\tlo 
travelU d I he distune* at wlihh the 
veldt le was first laurel was tarefulh 
measured 1 lie r ur liemim audible at a 
distance of 1 tl yards fiom the ole- 
servers the mulemvile whleh Is flttexl 
with a three-liors jwiwcr den \t>-\iilu en 
glne, was first lieaid when 70 yard* 
away 

Tilt engine Is comph it lx *m lose el also 
tla ehuin transmission the frame is 
triangular and of * new design giving 
great strength and ilgldltv at low 
yyelght The saddle Is supported by a 
link und two long and powerful springs 
I^egshlelds of ample size proles t Hie 
rider in had weather while (he engine 
and its working parts are ejulte as yvell 
protec teal as In u motor* ur 

Vaporized Metal 

RONZE-ooveresl statues oop]>er-cov 
creel shingles, cone ret* piles or rail 
road lies ore mum of the possibilities 
ensuing from a process for spraying 
metals, width after years of study is 
approaching iKrfettlon at th* V S Ilu 
reuu of Standards 

The cxHtnfiil *>T tla pro* ess Is Hmt 
tlie metal Is first valorized hv the use 
of ehxtiklty and then sprayed oil to 
the surface to Ire coaled by means of il 
jrowerful blast which ct>ngcals It to the 



Newly designed riveting gun with outstanding advantages 


wixneb—no vIhc (lowbur or other tools 
being ncsessarv The throttle valve bus 
the nicetv of control of Ur* piston salve, 
with the freedom from hakrrg* of tire 
pop]at i\pe The throttle, lever or trig 
ger is made in one piex* from kj kh t * I 
heat trente»el spring steel and has a long 
bearing In tin handle whhlt enable* it 
to withstand a led of abuse lla valve 
ope rates In a Irox of strong construe Hon, 
loaded In the lused o^ the barrel It lias 
a solid end wlihh makes it jrosslblt to 
take It apart without recourse to a 
screwdriver This construction nisei |»er 
in It h i e (impression chumhei In tin valve 
l)o\ vvhlelr cUNldeinH the ]ilsTon on Hie 
return stroke nnd prevents it from si ilk 
Ing the handle The exhaust Is through 
the side of the barrel near the handle 
and can l>e Hteerod in any direct bin by 
the operator 

The All-Weather, Noiseless 
Motorcycle 

N three lMilnls tin motorcar scores 

heavllv over the motorcycle in coin 
fort of travel, In protection from tin 
weather, anel in Hllence Hut a new 
type of motorcycle recently brought out 
In Englund affords all the comfort and 
silence of a e nr while also great strides 
have been made In protesting the rider 
from nuid thrown up bv the wheels 

To test the silence of this new mn 
chine, two observers were stationed at 


solid form as ejuiekh as it strikes the 
surface Appllaitions of the method 
which results In a firm touting of natal 
upon any suiface to whith it Is applied 
are ninnv nnd varied stone, wood, 
metal Hnd glass are all cHpmllv suitable 
basic mu faces Pottery muj be success 
fully mated with metal {silntlng to ini 
portunt developments In ceramics 

An important application is In the use 
of the metal coaling in building con 
structlon Shingles nm I* made fire- 
resisting by coaling tliern \\itli coppe.r 
whleh weathers well and produce* an 
nrlistle green color on the ro*)l 1 \]K rl 
ments aie alrotdy Ik Ing made along tla 
lines of ( opp* r con ting other meeting nm 
teriai and MUte?o 

Soldering of metal tei glass a dllllLUIt 
problem Ims been easily ae e oinpllshesl 
hj means of this me tliod Tin glass is 
first runted with i layer of topper and 
the metal tonneetion Is then soldered to 
the copper Hroce*** s some yvhut similar 
nre used In tla sold* ling of ilamintim 

On the deeoratfy* stele the uses of th* 
method are many Stalues or other 
sculptured designs may be hewn from 
soft and easily worked stone and then 
coated with bream giving the effot t ot 
a bronze statue and weatberlng oeiunlly 
well Gold nnd silver plating or decora 
Mon nmy be applied In the same wav to 
furnitnre <»r table ware — 4bntrait from 
bcitmee for Novemlter 0 19TI 



British motorcycle that pogaeaae* 
several features heretofore obtain¬ 
able only in a regular automobile 

A Protecting; Cover for Shallow- 
water Cables 

S UHMAKIVk tables lying In thenelgb- 
Ivorbood of th* coast must be pro¬ 
to* t* el in tla water is well as on land 
against the rhating Influence of the 
move mtnts generates! by the waves Till 
nmv Micro has Ikhxi uses] a flexible ar 
muring *»f Mihk st*x*l wires which pro¬ 
le* tesi the Inn* l |mrts of the e able very 
well Hut Mils kind of armoring has the 
drawback that It tanned bt made flexible 
enough to follow the forms of (he cliffs 
und stones on rocky masts Suth n 
sled annum) < :iMi yylien lying on 
rocky shores was purtlv on (he ground 
and partly banging In the air (Vvnse- 
qmntly Mu stress^ on Mi* eulde were 
fur from uniform one part was vio¬ 
lently moved bv Hie waves the other 
on* lonmlnesl ahsolnulv quiet 

To a new t tbh held nxs ntlv on the 
Norwegian (oust by the Siemens-Schuck 
crL Wmks a m w kind of prolec Mon was 
applied whleh txiiihles tin cable to cx»n 
form tlosrlv to all unevennesses of the 
ground under water as well as on land 
This new armoring consists of link 
boxts of east 1 1 *m whleh overlap each 
other and an an ing*d In the manner of 
ball and sot k* i Hnts in ri>nse*quence 
of their great tb xildlltv Muse link itoxcs 
follow with tla utmost aeeuraty the 
tupogrupldeiil foimutlon of the sea 
ground us yytll u* of reeckv eoasts In 
order to avoid all mo\* ments tin cable 
uriaoresl In Mu manner lust dew rliteej In 
fixed on tlu roe k* and on titling purta 
of tlu (on*! with Iron t lamps The 
table l* u ranged In tlu ships hull with 



Not the latest sea serpent—merely 
a scheme for protecting cables at 
and near their landing places 
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Electric washer that clamps in place 
upon any tub 

out the link ls>\es tinti It In also Wild out 
without tin in After the mil of tin 
(hWp Im brought to land Miese link boxes 
ftre Installed On the dry rocks of the 
coast this W slfiiplt enough Jn tin 
not too deep purl* of tlu kmi tin luliorer* 
take the <ahh after lx ln*f laid out into 
a bout and install hi r* Mu link Im>\ch 
I nstallation of tto i lumps is tmuli during 
ehb-tlde On Mu di»|x r i»irtM this work 
is dope bv dlvt rs 

The Hose-Holder for Fire- 
Fighters 

N O longer 1 h It ntsewsury for th< flre- 
flghUrs to struggle with u big hone, 
filled with an unrulv *nak( ofwnhr that 
whlp« and Htiuggh* to mi iiwjiv from 
them, and mils for (lie hia\last kind of 
bundling In keeping It under eontiol 
An Atlantic ( lh lnvtnfor has put out a 
big, hum no77ie-holdcr whhh holds Mu 
must powerful Htruun of watir stuidv 
aa a rink Not nlono d»»es It sine the 
display of brute stnngth whhh w* are 
accustomed to ws at a tire It miwh the 
nen let h of thret Art tm n to oath nozzle 
and release* tin in for imne nttlve work 
Also it nuans that nnct wt Mu stream 
will l>e directed without dtWutlon or un 
ctrfalnty U|M>n tin spot at ulibb It is 
alined Tlu bow holder tonus In two 
models 1 hert Is tin t \ pt that (lamps 
ujxrn Ma aide of the Arc tuuk as Illus¬ 
trated and there Is a ground stand for 
lnde|»entlenf u*w wIthnut an\ further 
support At a nstnl dt umnstration In 
Atlantic < It\ twtln streams wen shot 
from u Hlns.1* laddtrtrutk wlllmut be¬ 
ing Imiihfd by human bands aftir thev 
hnd once bet n (set 

An Umbrella for the Spark Plug 

T HE little <h\ld llluvtmtcd It 1st 
tlnlnietl In Its nmnufmturir oitdies 
tbe firing nil anti prevents It from foul 
Ing tbe spark plug It Is uftached by 
sliding It over tlu ground electrode after 
whit It thi slot Is (lofted bv landing the 
shield upwards over the i lei trodes 



Keeping the oil and soot off the 
spark plug 


An Electric Washer for Any Tub 

A 1»hUl»LDIk Ingenious cylindrical 
elwtilc uasher thut clamps upon 
unv tub or wiislilmlUr 1 h different from 
others mm on the market Inside the 
cylinder Is a lltlli motor that water does 
not hurt Neither d(K>s It drip oil The 
motor tuns a four blade fan situuted a 
ft w Indus from the bant of o Under 
This fun dm 1 * (he work by shooting out 
Jtts of wutu showing five pounds t*> the 
simiri Inch b\ lest Water enters the 
cylinder through smull holes surrounding 
the orlllet of the j< t When thi water 
is lliniwn out It strike* along the sides 
of the tub swirling the dothe* with It 
in the prises* of cleansing 

Paring the Phonograph Needle 
Without Removing It 

T Hh Kh Is won than om good reason 
wh\ a 111 k r needle should he used 
wlan records on phonographs are l»elng 
plnved Thor* him howewr l>een the 
Mrtwma task of removing the needle 
from the tone arm In order to int It off 
after onto having been used on a record 
N t'hbago manufiK tun r lias now ;*r 
redid a sinall imtnl cutting device that 
(ills the ne+dlc without rtmoving It It Is 
run limit r tin no* die as shown In our 
lllustiiitlon and the bver prised down 
bv tin first finger This n|*rates h cut 
ting knife Hack of rlit tutting knife a 
small lecoptath ditches tin dim nrded 
part of the neidh 

New But Simple Method for 
Changing Cast Iron Into Steel 

O NE of Mu most interesting develop¬ 
ments In the realm of Iron foundry 
prat Met width lias l>een announced In 
s«\tral vtars Is tlu rt suit of t xtensh< 
(Msrlment in restart li largelv during 
16211 Tin findings art somewhat sensa 
rlonul and n voiutloiiarv A meihod has 
Immui discovered of heat treating grav or 
white tast Iron so as to render It mut h 
more t asllv mathlnable and at the same 
Unit to l>esto\\ uiH>n It greater strength 



which releases the firemen for better 
work than holding the hose 

than It ha* ever been possible ft) develop 
lit retofore Not «ju!\ have the mn< hln 
Ing quulllUs Iks n greatlv lut reused or 
benefited but tlu str<n«tb and pllnbllitv 
of the iron Ims been strikingly Hug 
imnted Tensile strengths oh high as 
08 000 imuntls is r sqimrt Inch have bi*en 
oblulned together with n limited amount 
of pllnbllitv and also marked resistance 
lo nIuh k and fatigue stresses 
Tlie most luteresMng and notable feti 
lure of this new prtwess Is the eonver 
slon of whltt Iron Into a prodm I not 
only equal to hut sujierlor to nmlleuble 
Iron, In a period of time imidi shorter 
than that required In the regular malle¬ 
able process 

The Invintor of this process Is Alex 
antlf r K Sthattp of Brooklyn Tbe proc¬ 
ess as thus far developed is exceedingly 
simple and consists in heating cast Iron 


to u temperature shortly above the tem 
pernture of 10U) degrees Fahrenheit, pro¬ 
tecting It In a muffle surrounded by u 
gas flame and ojien ut tbe top. In the 
cose of gra\ Iron as soon as It has 
reached the proper tenqierature the 
muffle and Its con tents arc removed from 
the furnace and allowed to cool In the 
open Hlr the casting being protei ted 
from drnfts In plmlng a cover on the 
top of the muffle The muffle Itself is 
made of w i ought Iron and ir has been 
found that lid* Is the only material that 
can lie used to obtuin tlu results de¬ 
sired, iiiutlhH made of clay graphite, 
steel and other metals being used witli 
out smiths Bv this method It requires 
only alsmt flfieen minutes for the Iron 
to cool to a black heat after which It 1 h 
imoled In the tdr 

The method as outlined above has 
been In continuous use for more than n 
year, diletly for the pun**** of softening 
gray Iron for machining purposes and 



The fiber needle may now be used 
without the necessity of removing it 
from the machine to trim off the 
blunted end 

particularly for making automobile pis 
ton rings It nm\ be stated u<cording to 
the claims oi developer* that either gray 
or wlilli (tist Iron Is not only converted 
Into a product similar to malleable Iron 
but into uni which has mum of tbe 
properties of Mitel If Mo results turn 
out to In ms favorable a* now npponrx 
probable Mu prix-esn will mean tbe 
shortening of the time of converting 
whltt lnm Into malleable iron to less 
than an hour Instead of 72 hours 

The Magnetic Susceptibility of 
Gases 

T HE method used In un Interesting In 
vesMgutlon b\ A V Wills and I <1 
Hector was that of babtndng tlu gus 
rmignetkullv agulnst an aqueous solution 
of nickel (hlorldt Bv varvlng the con 
ceniration of thi solution It could be 
given a snwtprlbllltv approvliuatdy the 
same as that of the gas Mien bv v urvlng 
tlie pressure of tlu gn* or the timpera 
ture of tlu gas and soutlon lioth could 
bt given the same suweptlblllty A limn 
oinetrlt balance of great nensltlvltv 
enabled tlu ulwnvtr to tell when the 
susceptibilities of the ga* and llte solu 
tlon were tin same For Ixith pnrnmag 
netb and dlamngnetle guues fortnulas 
nre dtrlvtsl from which the susceptibility 
nmy In* calculated from pressure and 
temperature observations on the gfln 
when U Is miignetluilly neutrnl against 

tbe solution Tlie volump susceptibility 

undtr a t»ressurt of tin* atmosphere at 
the t< nqierainre 20*0 was found to be 
+01447 x I0-* for oxygen ,—t 64 x l^ - ** 
for hydrogen, and —081 X 10* 10 bel 
I uni The result found for helium 1» 
about 25 times less than Tttnzler’a value, 
but when substituted In the formula de¬ 
rived by W Pauli, Jr, for the dlaamg 
netlt susceptibility of a monatomic gas, 
It yields a retmlt bearing on tbe dlman 
sloes of the Rtom which Is compatible 
with our knowledge from other source*. 


i ■■ 

i -.t ■ 





Ice saw that works directly off the 
motor 

Sawing Ice in a New Way 

D oing away with the usual counter¬ 
shaft transmission of the conven¬ 
tional moinrlznl Ice-saw, the latest ma¬ 
chine of this description uses the small* 
cHr engine, dirtH*t-cnnnectod to an In¬ 
serted tooth buM-aaw’ The resulting 
elimination of weight is a factor of Im 
puriance, and in addition the cutting 
capacity, It 1* wild, Is Increased The 
frume of the uppurutus practically sur¬ 
rounds tlie rHpIdly revolving saw pro¬ 
tecting anybody who might come too 
close to It for comfort It is entirely 
w If propelling on smooth Ice and has a 
cutting sliced of three foet per second 
with a nine-inch cut 

New Automatic Enlarger 

A PROPER darkroom Is no longer re¬ 
quired for the urn* of the enlarger 
llluatrated litre, any room can he lifted 
iifUr having been durkened The special 
f< ii to re of MiIn appuratus Ih u ruliv lamp 
mounted to tht foot of the second col 
umu, Mil* lamp Is controlled by a double 
Mvvlith which also controls the main 
(nlart,lng lamp 

A fir*t pn ssure on the switch lights 
the ruin lamp, so that the sensitive 
pnpt r <on lie placed In position, when 
Mie switch Is pressed once more the 
rubv lump Is tut off and the main en 
larging lamp thrown into the rlrtulk 
A few seconds suffice for the exposure, 
if fHHt brnmldi paper is used then the 
ruby lamp is swltihed on again and by 
Its light the inlurgemcnt Is develop 
The vertiial column of the apparatus 
carries stales which Indhute the neces 
sary i xtvnslon for the camera Hnd Its 
distance from the base plale On<v the 
scuks liavi be*n projierlv adjusted no 
further adjustment Is required 



EftUrgfaig wltbont m specUIdarkrutt 
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Thi» vacuum-held rubber hook will 
(rapport a twenty-pound overcoat 


The Vacuum Hook 

G KEAT holding power la claimed for 
this rubber vacuuuwup with rtexl 
We rubber shank Up to weights of 
twenty pounds It will firmly mjpport 
whutever may be hung on It-—It Is even 
raw'd as an overcoat hnngi r In w Indow 
dressing displays It should 1 m* found of 
grout utility It In tlu lined to provide 
a perfect adhesion to glass marble en¬ 
amel, metal, ixdlshed wood or In fact 
uny non porous surface without the use 
of gluo, paste, stickers, ur uny adhesive 
substance 


The Self-Sharpening Lawn mower 

W HKN a luwnmowcr is shuniened In 
this device It In necesNurv to re¬ 
move nothing but one wheel In (he 
place of this whed a clutch polity Is 
fitted and this serves to turn Ihc blades 
of the mower while thev are la Ing sharp¬ 
ened Powdered tmerv dust or carlxvr 
undum la placed on a piete of thin card 
Ixiard and a thin [caste 1 h formed by the 
use of a little machine oil and the rod 
draws In the compound as the mow* r Is 
In motion Tills compound on thi cutter 
blades of the ml serves to Himrjxn the 
blades and the cutter bar at the sana 
time The motive power for running the 
device Is furnished by a nne-quuitc r 
horsepower electric motor 

A Bigger, Better Bath-Spray 

I N this bath spray th« water sprava 
through holes (n (he metal container 
back of the applltator portion Instead 
of from rubber prongs uh In ho mum 
sprays Six groups of rubl**r prongs 
are arranged In a tlrde around the out 
side of the container while in tin center 
a round piece of sponge rubber Is placed 
for use as a sponge A snnltarv feuture 
of this spray Is that th< applle Mors muj 
lie removed for cleaning In hind them 



B*th tpray tkil give* i nor* effec- 
tlvt abover of water 


New Wood-Dry ing Process by 
Ozone 

ilMiU are actually two principal 
methods for drying wood, open air 
and steam kilns 

The often air protest requires from 
four to t*n yturs, while modem Industry 
requires a prompt supplv of material 
Moreover It entails tin constitution of 
an enormous Hiot.k and (lit tying up of 
iHrge uipltul 

The si tain kilns produce a driul wood 
but the amylaceous and tht reslnlllahU 
suhstam es undergo slow oxidation whldi 
Is accompanied Iw contraction in the 
contents of the < ells as a result I la 
wood gradually shrinks, the atari h which 
still remains unaltered Vn tin tolls 
altracts parasites Hnd gives rise to the 
formation of mold Moreover ttase 
undmngc d com pom nts of the edl sup are 
distinct 1\ hygroscopic cnnscxiueni tv ihc 
wood absorbs moisture again from the 
air The general effect Is to leave the 
idls empty thus rendering the wood 
brittle and lifeless 

The process of seasoning wood by 



Sharpening the Uwnmower without 
taking It apart 


ozone produces u matt rial well dried 
and seasoned As a matter of fact no 
proems 1 h uiimhle of producing the same 
results us natural seasoning unless It 
provldi s for the oxidation without 1 11ml 
nation, of the organic components of the 
ci 11 sup If an artl(Ula) o\ldl/lug agent 
Is employed for this purposi, It must uct 
rapidly It must pemlrute to the Inner 
incest iMirtlons of Ihe wood without affect 
ing the ligneous tissue diluting tin wip, 
m discoloring the wexid and it must 
leave no residue The oxidizing agents 
employed In ehuniiuL Indu'-irv cannot 
do that Ozom on tho other hand ful 
tills all these conditions and Is mpnltlc 
of reproducing exudle the phenomena 
of seasoning by exysiMire to ulr but at 
a nite many hundred times more rapid 
fht ozone wood dr\ Ing process was 
Invinted by Mr M P Otto a I i*enc h 
riyll 1 nglneer Doctor of Sciences yvho 
lam devoted Ills studhs to o/onc and Its 
results tn all kinds of spheres \ftct a 
long roiusL of px)m ilinintul work Mr 
Otto has now establishes! It Industrially 
There are now In Paris und near Thirls 
two plants which dtv wood for all kinds 
of Industries Iht (Unmnds of which are 
so extensive that those two plants can 
not meet the requirements of the numu 
fucturers Some more kllus nre to !x* 
erected in the near future 

In Italy, nt Seregno nenr Milan there 
Is another plant, and Knglnml Is atsmt 
to adopt Die process 

In the o-som pres ess the wchhI Is hiiIb 
mltted successlvelv to the action of hot 
ulr, or ozonized nlr and of u mixture of 
ozonized nlr and hot air The duration 
of the treatment varies according to the 
nature and the thickness of the wood 
from four to twenty days In that period 
preen tvood is converted into Renamed 
wood possessing all the charm tei Istks 
of wood exposed to the action of air for 
ten years There Is no case hardening 
cheeking nr warping It must be pointed 
out here that wood brought green to the 
kiln comet* out ready for use, therefore 
It is not necessary to stock before or 
after the proceea. 


The manufacturers using the process 
In France are unanimous tn declaring 
that after being Ilnlslud nil urthles 
show a perfect jm>11bIi oqual to ivorv 
which proves that llu wood Is a com 
pad and unalurahU Isalv The ‘ton 
xervatcilre National dts \rts et Metiers 
has examines! the proofs ia Hm <\]H*rl 
mentul laboratory and fully contlrms the 
U'sults claimed by tlio Inventor 

A Bulldog Splice for Wire Rope 

T IIKlVh au U thins of splicers but 
most of them hr larger than the 
wire It has remained for a Munstleld, 
* Milo, mamifmtuni to produce one. 
whkh when applied N no larger than 
tin wires spliced rids simple lhtlc ap¬ 
pliance Is made of bronze and has a 
numlHr of teeth on the inner smfuce 
whose purjKisc Is tic grip the stminted 
conductor and hold on ttglnlv It Is 
closed by means of a humme r and no 
sender la needed Tin finished splice Is 
covered with taja r i In re lias lx*tn a 
long recognized need for Jusi mu h a 
thing us this wlurc work must l>t done 
in a hurry and with portable tools 

Measuring Strains by Electricity 

T Hh measuring of tin strain* of 
bridges, skvmrupirs airships and 
structural mutt rial In gtntrul has heen 
nmde possible by tleclililtv through tin 
use of a device recently isrfetUd bv the 
IJ S Bureau of Standards 1 la diyJec 
bus the gnat advantage that results 
nmv be read or ruorded anvwlurt 
although tin gage itself may lx In a 
dltlicult and limn esslble lex at ion llu 
principle employed by the Inventors 
Messrs II McCollum and O S IVtirs 
is that of tho varying eke trieal rislst 
nnce of many closely adjae*ent thin ear 
Ism plates when suh>‘c ted to a eompres 
slon eer pulling strain Heretofore there 
hnd always Ixx-n Jnsupernbk dlllie ultles 
In the wnv of practical application of 
this principle The gage is now In uw 



The machine that runs through the 
entire catalog of woodworking oper¬ 
ations 


In a series of tesls of Jmpmt strain* on 
highway bridges that are lx Ing made at 
the Iowa state Agricultural ( oMogt 
The gage ha* also lK>en tested on rail 
v\ iv bridges ihc elovtci is small In *l/c 
being almut Id liu hi s long less than 
ti\o Inc lies wide, and al«mt tin Inch and 
u half thick The nailing apparatus 
Isa sjHslally construe leal voltmeter ll> 
connecting wires from the Instnumnt 
to an oscillograph graphic nsord* of 
stresses have bexn made The Invention 
Is not only \en scnsltiyc but it movers 
Itself set quickly after the strain has 
pawned <huf it inny fx used la the irn as 
urc me nt of vibratory or transient strains 
with a durutlon no gi« iter than one 
thousandth of a sexond -i/itfr/ief from 
Science for O it 7Ue IlkM 

The Woodworkci-’s Jack-of-All- 
Machines 

15 Illustrate a clever new wood 
working rnnelilne-of nil work, width 
will do cross-cutting ripping mitering 
bevelling mntchlng, molding irregular 
shaping dadoing muting sanding bor 
Ing turning, fluting tenoning and panel 




A wire splice that u no larger than 
the wire yet holds like grim 
death 


raiding—-on am rake or Ixvel It sounds 
like a huge order hut the machine looks 
capable of illllng It 

The ri Is a base easting which sup- 
twirts a sliding veiflcal column elevated 
and lowcml by scmw and ixwil gears 
wltli ciank attached One turn of (he 
crank raises the column one-eighth Inch 
lhe column supports a rlglel one-piece 
horizontal mm mat hlned on the Inside 
to receive u slide blotk which carries a 
yoke und nmtoi tiHseinbly This horizon 
till arm Is thlrtv Ini hex long and swings 
right or left In a complete circle, Urad 
uallons at Its jsdnt of contact with the 
column enable the operator to set It 
quUMv to cut uny angle The yoke is 
MispimlcMl from the slide hloik hy n 
squarehead shnft which seats In a 
milled way In the lop of the slide block 
Tin motoi mnv be turned to right or 
left and suited In any of four ‘10-degree 
positions Tlu motor i« pivoted In the 
yoke swinging from horizontal to ver 
tlcul and Ix'lng held In iltlur or anv 
Intermediate position by damp nut 
IUach na ans Is ifrovlded foi quJrklv de¬ 
le rmlnlng the horizontal \c rlUnl and 
4 r t di gres i Hid lion* The mm bine works 
with onv Hfoc k up to two indies 

Fountain Pen for Public Places 

P i N scrvbi lor those wlm have no 
jam of their own Is furnished bv 
this lore nth patented writing device 
The I Hast nit Urn shows the jxn removed 
for w ritlng \ft* r use, the c hulil to 
which the pc n N nttnc hul Is pulltcf tuut 
and rim buck In tin base It (an lie 
locktxl In anv jsmition for convcnl'Hit 
uhh A pull of the c Imin to thi Hide 
between tla small [mllcys catches the 



Fountain-pen service for the public 


writing-station 
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With this simple combination of am 
meter and variable resistance, any 
desired rate of battery charging may 
be obtained 

<tmln and holds it till released while 
■within the ham Is a wdght which pulls 
t ho t liuln hut k into tin Imho nfttr tin 
writer rebuses It ftoin Us position la* 
tween tin rollers Its o|M*rntlon is much 
the same tlmt of n windlass 

Hoisting by Air 

T HK nlr motor hoist illustrated on 
this page em|tln\H ii hiilanted three- 
cvUnder ulr iuotoi which operates |n 
eltlnr «|lro< tlon and id ftnv sirs d oi 


hoist at any sfteed A safety stop lever 
prevents n\er running the tap or bottom 
of the travel of the hoist The automatic 
brake holds the loud at any point for 
nnv dim, regardless of Hit ulr pressure 
The new hoist Is market) d In the sizes, 
from fl>e hunditd pounds tip to 11m tons 

Variable Charging with Minimum 
Fussing 

A M ijm r of Mm stunt jmUnllul wltli 
the aid of (la simple, connector 
IlhistiaUd niuv cnJo\ the tine ot modi 
Mu! t onstant potential wUhotd (la Mb* r 
of having a lot of variable-resistance 
ummitors r J la nppllanu ^insists of a 
s jm 1 1jiI chimp funned to tin bus bars, 
into whhh Is bulk a s|rsIiiI < urban pile 
u distant (, together with an imurate* 
muling Minna ler showing Juki tin late 
of dmrgi going Into tin lmtt«r\ Hy 
turning die knob Im low the meter prats 
tl< ilI\ an\ dislrid rale of duirg« may 
1 h obtained The connected K marketed 
with eighteen Indus ot No 4 ruhl*r 
vov* rul table und spodul Imttt r> ton 
ms tlon 

A Novel Pump of Fine Perform¬ 
ance 

A MO\(« the lnt* resting experiments 
wlihh mine to out attention a high 
plnu goes to tin liovil pump assembly 
whhh Is now Mng tested out In the 
Inhoiuton oi IMroit l nlversltv by 
t'lnirbs \\ Jackman Tla h ft hand 
me mis r of our h« rU s of live phntogrnplift 
show s I lie m ( up w 1 1 1r li has l>een used In 


Centrifugal Extractor of Intereat¬ 
ing Design 

I N the electriot 11 v driven centrifugal 
extractor shown lierewlth, all belts, 
countershafts etc Hre ellutlimted The 
motor Is mounted directly upon the 
nplndle of the machine—a distinctly 
imslern tendency in the effort to get 
iiwav from driving complh ntlons and 
om to !>c nhseivcd In u veiv wide variety 
of elec ti!< ally dilven appaiufus The 
innrhlne niav lie brought up to speed 
under full load In bn seconds and 
stopped In twelve Ity means of a novel 
c ompcUMit Ing feature In du assembly of 
the motoi with tin chl]epau unit all 
the vibration so common to this sort of 
umddnerv Is transferred to the base, 
where It is eusth controlled 

llu lower motor laailng tarries radial 
loads onlv tlio tipfwi Uudng carrles 
radial loads, as well us the thrust load 
of the pan assembly spindle and chip 
load Tlu weight of the entire assembly 
1 h carried b\ a pivot l>ouilng In the base 
of the ni it hlne Hie mu Idne Ik equipped 
with a safety cover whhh automat hall v 
locks tin drum control win never It Is 
rulwt d 

Not onlv is sufttv obtained bv thus 
preventIng the alteration of the machine 
except when the tover is dosed hut 
splashing of oil Is nlso prevented The 
c idp pun has a (Ujmcltv of two bushels, 
In tli? size now being marketed but the 
same application will be made to other 
sizes In due course The mm bine has 
an obvious availability for a large range 
of extraction work 



Electrically-driven centrifuge of un¬ 
usual simplicity in design and oper¬ 
ation 


chanubristle of the plant In tills eon 
ne< tlon 1* that unlike many algae it 
cun flourish In water In excess of ten 
feet deep 

An Electric Hand-Shaper 

I LMJSTKAThP herewith Ik an elec¬ 
trically o}*»rated hand shaper of Inter 
esting design shown ut work A specially 
patented cooling device permits (heentire 



load witldn tla mini capucltv of the 
mm hlne The manufa* turer * mplmslzos 
that thN 1 h uot a direct acting hoist 
consisting as tla latter do, *ssen(iullv 
of onlv a plunge i and u uisc It com 
prise* an air motor pmol through a 
mechanical train to a hoisting drum 
Thrutth graduation Is \er\ Urn Insur 
Ing Instant and (omplelo tontrol of the 



Holst driven by air motor in a novel 
and better way 


ihese t< sts, A tmnnion has !>een brazed 
to the gear cover and a hall Miring 
(not visible) fitted to If A second bail 
lowing Is fitted to the shaft of the 
pump, and the whole uflfnlr im hiding the 
short pipe connections pivots on these 
hearings A lurg* tank Is plated Mow 
the pump and (he inkt is through a 
short verthul plja Tla dlsdiurgc Is 
from the top thtmigh tla v«nturl na ter 
and throtiling valve Tla pump Is on Its 
side lo aMoimiindaU tla * annexions 
The motor iwivur uvallahlt Is a horizon 
lal shum-cnglm nimli larger than nee- 
(ssatv but giving u sUndv though Hex! 
ble flow of }M)wu 

As for the pump Itsdf Hit present 
moth I Is fitted wlfh balance pistons on 
the lm|>elHr to ellmlrmh end Ihrnst The 
largt outswipt annular volume Is dls 
placed twin in each i< volution giving a 
hlg output forth* si7c ofth* pump Tim 
discharge Is p* rfedlv uniform and puls«‘- 
Iohs The pistons ur< lu (onstant con 
tmt with tla <aslng making the leakage 
small There is no contiu t b* tween pis¬ 
tons and abutments and that Mween 
inil>ell( i and abutments Is u trm rolling 
conru( t on drculur surfaces The gear 
liming nmv \nrv within wide limits. 
The rubber covering of the abutment 
wgnnnt (sliown (n the final view) eliml 
nates leakage Mween the abutments and 
the lmi>el!er during the peilod of rolling 
contact I he rubber being then com 
pressed slightly As h result of this, 
the volumetric efficiency is something 
like 90 per cent 


New Discovery in Mosquito Sup¬ 
pression 

UK discoverv that a certuln kind of 
ulgu growing In atlll or stagnant 
water lain an Important use in partially 
limiting the growth of mosquito larva 
in siuh waters unnoimced in 19J9 b\ a 
Spanish professor lias been supple¬ 
ment'd by another Spanish sdentiHt who 
has now found a new and mar* tiTe* 1- 
lvo s[k><1<h of uuhr plant, Identified us 
Chara IhHptfla width keeps tlu water 
In which Li grows comph leh free from 
these |>estM Tills plant was found grow 
Ing In the svwmipv nglons near \ulen 
cla jmk)1s In whhh It oourred were 
found to be cotnpletelv free from the 
larvn while otlur pools from which 
CJuirn HiMfiida was ubsent wen found 
to lie well lMtpulated with the wlgghrs 

Ihes* ohserv^utlonK nmdt In the 
swamps vvtri later confirmed by small 
sutle * \}h riimnls, in the enuroe of which 
the lurwe or Stcgomvla were Introduced 
Into wiitu In whh h the Chara plant Wfu» 
growing May all died ^urther obser¬ 
vations in (he lalwratory and In nature 
have confirmed the essential antagonism 
between Chara Hispida on the one hand 
and the different kinds of mosquitoes 
(StegomvlH C ulex, and Anopheles) on 
the othi r The hemp retting ponds near 
Valencia were later found to contain a 
rich growth of Chara , and to he entirely 
free from mosquitoes. 

Further work Is being done with the 
view of enlisting the aid of this plant 
in moaqulto eradication. A valuable 


nnHeinblv motor and all to he thus held 
In the hand while developing a speed 
under load of H r »00 revolutions per min 
ute Without tile load the one-e!ghth 
horsepowet motor attains hh high it 
speed as 1SOOO revulutlotiH The tool Is 
obviously an extremely convenient one 
for a wide variety of small Hhuplng Jobs. 



The motor develops 8500 rorohitioiui 
ondor load, but can be held In the 
hand without dlacemfort 
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The Heavens in May, 1924 

Some Details About the Transit of Mercury, Occurring this Month 

By Professor Henry horns Russell , Ph D 


U 1 * "*|HE present month la noteworthy for an 
unusual phenomenon visible throughout 
the United State*—namely, u Irunalt of 
Mercury ucrotw the nuns disk, on May 
7th On this date the planet, comew di 

- - * recti} between un and the sun, so that It 

Id visible tui a small black spot ujxai the solar disk— 
too small, however, to be seen with the unaided e>e 
as It l* only twelve seconds of ur< In diameter A good 
Held glass, equipped with a suitable shade to diminish 
the son’* glare, should show the planet—und this may 
be a good time to remind ourselves that on old fogged 
photographic plate developed \mtll It is ho black thal 
the sun cnn Just comfortably be seen through It, makes 
an excellent shade for this purpose 
The smallest telescope should show the planet dis¬ 
tinctly The shade-gluss should In this case be plnccd 
between the eye-piece and the observers eje, as any 
homemade affair will lnevltabl} be of mu h optical 
quality that, If placed in front of the objective of the 
telescope, It would spoil the Image com¬ 
pletely 

The planet, as seen from New York 
Iteglns to enter upon the sun h edge at 
2 42 P M , Eastern Stnndard Time For 
points on the Pacific Const the moment of 
entry Is not quite u minute later by 
Greenwich time (though obviously three 
hours curlier by local time) hor all 
American stations the point of first con 
tint Is very neur the uppermost polnl of 
the sun’s edge as It appears In the sky ut 
the time 

Three minutes later the whole disk of 
the planet will have entered upon the 
suns face, and from this time until sun 
set It wilt be visible as a black sjHit niov 
ing slowly downward and to the right 
The planets track takes It almost exm 
trally across the disk, and the full transit 
requires about eight hours hut long Ice- 
fore that time the sun will have set for 
the western world Hie end of the trun 
sll will be visible In Europe, just after 
sunrise on the 8th 

With a flpld glass little more than Ihe 
existence of a tln> black spot tan lx de¬ 
tected and It may be hard to distinguish 
It from ft sunspot, if there happen to be 
muny of the latter—which is unlike Iv ns 
we are near the time of minimum By 
making a sketch of any spots thnt arc 
visible before the planet enters ujsm the 
sun Identification of the Invader cnn lx* 
made certain—as also by the planet s mo¬ 
tion The observer must remember how 
ever, that the sun appears to turn rela 
tire to the horizon as the day advances 
and thnt a spot which is on the right, 
hand edge of the sun nt noon will seem 
to shift about 40° toward the bottom of 
the disk before sunset—nnd be on his 
guard against confusing this apparent motion of the 
sun find his apots with the real motion of the planet 
The change* In the distance of the plunet from the 
sun s edge of course, afford a safe guide 
With the telescope It can bo scon If the air Is steady 
enough that the planet is perfectly round with a 
hard sharp edge—unlike the suns starts whhh are 
irregular, and show rtess contrast Under good eondl 
lions, too, one mav note that the planet looks darker 
than the spots—black while thev are brownish—n 
proof that the spots are not perfectly dark but shine 
with a light of their own fainter fhnn that of the rest 
of the sun 

The most Important observations, from the astronom 
leal standpoint, which can be made during the tran 
Mt are determinations of the exact times when the 
planet first invades the sun’s limit and when It Is ('em 
Pletely projected upon it—and perhaps also photographs 
showing the planet In front if the sun the object of 
both sets of observations being to find the exact posi¬ 
tion of the planet in the sky, compared with the sun 
at a known Instant In these davs of rndio time slg 
nals, good observations of the time of lnternnl contact 
may be made by amateur observers (with telescopes of 
at least six inches aperture, and good seeing) pro* 


'ideal lluj have reliable watches, and compare them 
with the ludio signals both Im fore and after tlu Iran 
sit, without attempting in any way to regulate them 
between times 

The Schedule of the Transit* 

Mercury goes around tla sun four times every vear, 
und catches up with tla sun three times Whv than 
art tlasc transits no i ure * As even one knows tlu rui 
sun Is that the plane of Mercury* orbit is iru lined 
S4 ven dt gm h In that of tlu earths, so that tin plaint 
usiuilh passes far ulmve oi In h,w the 11m joining us 
1u the sun Only when a conjunction occura < lose to 
the Intersection of tin two mbit planes (the llm of 
nodes), can there Ik. a transit The earth reaches these 
[Hilnts In Its mbit u|K>n Mav 1th and No\cml>er 7th, 
and all transits must occur wltldn n few days of the 
one date or the other 

The law of tlie ir retention has been worked out In 
beautiful detail h\ Newcomb In 40 veurs Mercury 


goes around the sun vuv ncurlv 101 times and there¬ 
fore catches up with the earth 141 times At only sK 
of these eonjurn lions is he within the limits Just men 
Honed so that the average Interval between transits is 
about eight vears Tlu actual Interval lietween suc¬ 
cessive transits nm> he either V/j 7 oi 11 years 
according to cIre mastuiiets hut It never exeeeels the 
latter vulut November transits arc nbout twice ns 
numerous as those In May Iks a use In the former case 
Mereuiv Is much nearer the sun and miiv then he a 
greater manlier of miles from the plane of the ecliptic 
without getting out of the line between us und tlu 
nun s upfter or lower ed*e 

The 10-vi«r Interval Is not quite e\ne t though series 
of May transits succeed one another at this interval foi 
about 400 vonrs and of November transits for innn 
than 800 A longer cvcle of 217 >e ars during which 
Mercury makes almost e \nctlv 001 revolutions Is much 
more precise and transits under ven similar e In um 
stances succeed one another at this Intcrvnl for thou 
sands of veurs 

The hist transit of MercLry was on November 6th 
1914 and was visible In the United States, as wc rt 
thoseof November 13th 1907 and November 10th 1894, 
In whole or In part, nlso that on May 9th, 1891 —the 


last pre vIouh May transit The next transit, on Novem- 
l>or 9th 1927, will lx* Invisible in (IiIh country, the op- 
posllc side of (lie earth at this lime facing the sun 
The four following transits on November 11th, 1940, 
November 11th 1913 Ma\ It Ii 1977 and November 
7th I960 will lx «t least part lull} visible in this 
count rv 

One furlhi r Interest attaching to these transits may 
he mentioned since Mercury moves mm h faster near 
Its perihelion than near Its aphelion the times of the 
tianHlts arc altered when the iteillullou and aphelion 
move giving us on* of mir most accurate meuns of 
determining such motion It whh in tills wav that the 
peculiar motion of Mereurj h pc rlhellou was first dis¬ 
cover* d—■ to U a puzzle to astronomer* for a genera 
tion and tola iti last accounted for b> Hnstcln 

The Heavens 

The Mllkv May sweeps far along the eastern horizon 
— too low to Ik conspicuous 11m If hut marked by many 
blight slurs Scorpio Is in the southeast, 
not fully risen lo the loft is Ophluchus 
now hi Iglitc msl bv the pu^c nee of Jupi¬ 
ter lion ionus Acpiila due east, and 
< \gniiK, In the mat In ust with Ujra ubove 
( c phi us follows and lust ( assliqiehi low 
In the north Ursa Minor und Ttriuo 
swing high over the pole and Ursa Mujor 
Is far up In tlu northwest extending al 
most to the /* ill Hi Auriga und Gemini 
ure setting far leelow Hydra slretchc** 
along the hoi I/on from west to south, 
with tombs und (rater Just aU>ve und 
Dm and Mrgo higher Bodtes Is ulmost 
overhead I ar Ixlow on the southern 
hcnJ7on Is (snlmirus The brighest stars 
of the consultation Alpha and Beta (,en 
tuuri ure visible at this hour from south 
em Horldu and the Went indies und 
flic Southern < ross also low on the hori¬ 
zon an hour or two eurlle r In the night 

The Plunet* 

Mercury Is an evening star before his 
transit and u morning star afterwards 
but he 1 h viHihli onlv near Hk end of the 
month when lit lists at 4 41 A M \tnus 
Is i\truml\ conspli tious as an evening 
star fur north und v t rv bright remaining 
In sight until 10 10 l J M on the 31st 
Mara Is past quadrature and slcudlly 
getting brighter nnd m arer us he moves 
sluwlv eastward through ( aprlrorniiK By 
the list la rises nt midnight unci looks 
nearly twits ns bright as Arcturun 

JuplUr is in Ophlmhus approaching 
opixtsitlon and rises al 9 I* M in the 
middle of the month Snturn Ik In Virgo, 
crossing tlic nit rldiun at 10 P M on tho 
same dutc Uranus Is in Pistes rlHtng 
2AM and Neptune Is in Lem, sitting 
shortly nfter midnight 

The moon Is new at 0 P M on the Ird In lier first 
quart* r at 0 P M on the 11th full at 1 P M on 
the 1 Sth nnd In In r last quart* r al 9 \ M on tlu 21th 
She Is nt trest the earth on the 2drd and furthest awa\ 
on the 1th \h she nuikis her circuit of tin skv she 
passes hy Me rum on the 4th \euun on the 7th, 
Neptune on th< Till* Saturn on the 16th Jupiter on 
tlu PHh Mars on the 21th Uranus on the 20ih and 
Me it tin again cm tlie list 

Distribution of Bnghtness on the Sun's Disk 

S < H\VAn/sc nil 1> and Defant s work developing 
Schusters Investigation of the det r* use In bright 
n* ss from tin suns root* r to llmh seemed consistent 
with tin hiip|Hisltlon that the sun consists of a nucleus 
which radiates like u blink ImkIv surrounded h\ a 
cooler gaseous atmosphere wide h sc utters this radltiHon 
But St Tcdin s work developing 1 v* rshed * discovery of 
radial motion In sunsets assumes that the min 1* 
gaseous throughout the h ritunhofc i Mins Itelng pro 
duecul hv absorption at different levels \ pa tier hv R 
IUet/liiH ( lA-eid IWtx ill 2n 1) Ik now offered to 
show thnt Schusters law of decreasing brightness can 
be explained quite as w e II oreven latter on till* theory 
of a completely gaseous sun 



At (M£ ft tljrk May 30 

The hours given cere in StAtidurJ Time W hen 1 <xhI ■ummrr time U In effect, they 
mu at be muck one hour In t?r 1-o c look on May 7 etc 

NIGHT SKYi MAY AND JUNE 
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In the Dead of Night 

In the dead of night a fire breaks out—the alarm must 
be given A child is taken sick—the doctor must be 
called A thief enters the home—the police must be 
located 

In the dead of night the American turns to his tele¬ 
phone, confident he will find it ready for the emergency. 

He knows that telephone exchanges are open always, 
the operators at their switchboards, the wires ready to 
vibrate with his words He has only to lift the receiver 
from its hook to hear that calm, prompt “Number, 
please " The constant availability of his telephone 
gives him security, and makes his life more effective m 
wider horizons 

Twenty-four-hour service, which is the standard set 
by the Bell System, is the exception m the service of 
Continental Europe An emergency may occur at any 
tune Continuous and reliable service has become a 
part of the social and economic fibre of American life 


American Telephone and Telegraph Company 

And Associated Companies 

BELL SYSTEM 

On* Policy, On* System, Universal Service 




The World’s Flexible Motor 


Distant seas and 
distant shores, 
strange lands and 
customs and peo¬ 
ple, always reach¬ 
ing far over the 
horizon you will 
find DuBrie 
Motore 

The motor of yes¬ 
terday, today and 
tomorrow 



5 H P -4 Cycle 


Service parts pro¬ 
curable at Ford 
service stations 

“Thm daddy of 
tham all'* 

$ 112.50 

complete 

Magneto and 
bronze equipped 

Cat oar catalog 


DUBRIE MARINE MOTORS 

5627 McGraw Avenue Detroit, Michigan 


“This is Station -” 

(Continued from page SOS ) 
could also function ms a primary broadooster, 
whenever something of local interest was to 
bo put on the uir 

The telephone wire transmission seems the 
aimph st menus of accomplishing the desired 
end Simultaneous broadcasting by a hum 
ber of stations widely separated, has been 
carried on at intervals by wire transmission, 
for some turn* back. Unfortunately, how 
ever the lumtations of this m< thod are con 
slil< ruble ami the difficulties of repeating pro 
grams inert use with the distance and the 
number of stations so that while it is te<h 
uicuIIy possible to do the work In tills rnnn 
ner from the cort standpoint it appears en 
tlrely lmpraeticnble nt this time In addi 
tion a most tenons limitation is the lack of 
tloxibilfty at the repeating station to permit 
it to nlnft from one program center to an 
other as it would be imixMisible to change 
the till phone wire connections without elab¬ 
orate p rearrangement 

Itadiu n panting on the other hand has 
no such limitations and possess* h flexibility 
to the utmost degree W hlle only orffe Buch 
station—the W estinghouse station at Hast 
ings, Nebr KFKX—is at present in com 
merdul op*ration, the success already at 
tainod with this station is sufficient to dem 
onntruU the possibilities of this method of 
repeating and to indicate that it murks the 
first step toward u comprehensive system of 
radio rep* ating which will in time cover 
not only the United States but tlu entln 
world according to H P Davis Vice Pmd 
dent of the Westinghouae company Under 
this system wo are assured it will be pos 
sible to listen in on tho interesting events 
of the old and the new worlds. 

The system is so flexible that it is sun 
ceptlhlc of indefinite expansion without 
exccsudvt. etwf When completely worked 
out the ovvnir of ovurv crystal or low power' 
set, no matter whore located, can listeu to 1 
neloeted programs in whirh the best from | 
every quarter of tho globe can bo included 
Tho primary broadcasting stations need be 
but few in number, but will be located where 
the best of program mat* rial is available 

ITow docs this radio repeating work? 
Siiupli though— at leflMt now that it Lhs 
been worked out by radio engineer* after 
sevcrnl >earM of painstaking efforts Tho 
KI>K\ station of tho \N cstingbousa organi 
Ration the pionetr broadcaster please ro 
member broadcasts two waves at one time 
The regular broadcast uudienccH are being 
entertained by moans of the 320-meter broad 
cast while a Mmetir shortwave broadcast 
is going out to the repeating stations. Tents 
have proved that the shortwave or high 
frequency broadcasts go farther with the 
same power Input than the ordinary brnud 
cast waves It hus also boon proved that 
daylight which bus a marked effict on the 
usual wave lengths, has little effect, if any, 
on tills currying power 

Grout things are bound to come out of 
this shortwave transmission and ro broad 
casting Only tin other dny a concert 
broadcast bv KDKA was picked up in Lon 
<ion on a short w uvl receiver properly am 
plified and re broadcasted oil th* higher 
wuve lengths used by the British broad 
casters The Pittsburg cone* rt via London 
was picked np in Ualcutta Tndla and held 
for thirty two mlnuUs This system of 
short wave transmission and repeating is 
inabllng the British audiences to listen to 
Anurkun radio programs, and even the 
Fnnch, Belgian Dutch and German listen 
era in may have an opportunity of listening 
to the fascinating strains of American jasa 
via the British repeating stations 

Doing Away With the “Pick-Up" Wire# 

The possibilities of short wave transmit! 
sion penetrate ivnt dect>er than thia into 
tho future of radio broadcasting Broad 
casters from time to time find it necessary 
to transmit directly from some point out 
side the studio It may be u banquot, a 
baseball or football gams, the ringside, the 
theatre or opera, tho convention nail, but I 
whatever it is, the usual studio microphone 
Ik replnred by n microphone In the field 9o 
to a peak The ‘pick up’t equipment, to use 
radio pnrlnnco has heretofore been con 
nccted with the broadcasting station by 
means of telephone or telegraph wires. Such 
means have been ample for the purpose 
although truth to tell, there have been 
mauy time* when the broadcasters have 
found it difficult and, sometimes, Impossible 
to obtain the proper wire connections with 
the result that the radio audience bars 
missed important events. And now we have 
(Continued on page S$4) 
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OINT81 
trouble 


tbs 


They cause oil 
trouble in fire brick linings 
They re the weak links that give 
'way under the best of the furnace 
and that make the need for entire 
relining certain 

Eliminate them Install jointless 
Plibrico Furnace Lining, the way 
the man pictured above is doing 
Pounded In while plastic with a 
mallet, Plibrico forma a one-piece 
rock-like lining when heat Is ap¬ 
plied. It lasts two to four times as 
long as fire brick It cuts best loss 
through the setting It can bo in¬ 
stalled by unskilled labor It resists 
temperatures to 3100 deg F 

you W*n» to know mart shout 
l°OK Hv«d lining The Uf book 
Refractor l«a and Furnace Deelen talk 
the story The foupon bring* It 


\ 


Plibrico it deliver**) only In steel con¬ 
tainers of distinct!?* r- 


shown bstow Warshouee stocks 
to 70 c“‘ 


pBSCOS 

■ Bee O I.P*.0€ 

JOfMTLISS PlRI BRICK CO 
1191 CLAY ST CHKASO 
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At $35 

Radlola 11L Two Radio* 
tron» WD-ll Head tele¬ 
phone* In brief, every 
thing except the dry bat 
tcrle* and the antenna 


You Can Add 


Radlola 

Loudspeaker, $36 50 

Radlola Balanced Ampll 
fier (push-pull) to get long 
distance* with a loud 
speaker Including two 
Radiotrons WD 11, $30 


Or Buy Complete 

RADIOLA IIl-A, the amplifier combined with Radlola 
111 in one cabinet) with tour Rediotrom WD-ll, head 
telephone* and Radlola Loudepeaker $100 

Operates on Dry Batteries 


Radiola m 


A NEW two-tube RADIOLA—designed and built by world- 
famed engineers in the great RCA laboratories—priced at 
less than you could build it for at home! A real RADIOLA— 
including the tubes and the headphones. A new model. Improved 
in sensitivity and selectivity. Getting distance on the headphones, 
and near stations on a loudspeaker. Receiving clearly—repro¬ 
ducing truthfully. Its thirty-five dollar price means at last that 
every home everywhere can tune m on the fun with a small 
receiver budt for big performance 

Uff Thercs a Radiola Jbr every purse* 


233 Broadway, New York 


Radio Corporation of America 

DU 431 California St San Franctaco, Cal 


Sates Offices t 

10 So La Salle Sc, Chicago 


Radiola 


There are vuniy Rtuliolas at truin> price* Send 
for the free booklet i/uit Je^nhej chtftn all. 


RADIO CORPORATION OF AMERICA 

Dept I 7 } Address office nearest you > 
rinse send me your free Radi Booklet 


Name 


Srrect AddfChS 


ftEG U 3 PAT OFF 


City 


RM) 













SCIENTIFIC AMERICAN 


MAY. 1924 


Cut Plant Painting Costs 

Thetm Three Ettentialt Save You 
30% to 50% on Plant Painting 


Vortex points are full 
bodied oil paints of the 
highest quality for interior 
or exterior use They are 
specially prepared for me¬ 
chanical application 

Vort«x Paint 


A handy man at your 
plant can easily operate 
the equipment and we will 
instruct him howto handle 
it properly 



We loan you the Vortex 
Equipment It operates on 
a different principle than 
ordinary apray painters— 
longer range greater speed, 
and confined paint delivery 
make for better cleaner 
and less costly results 


Our Demonstration Offer 

If you have pointing to do we will send 
Pilnt Vorte* Equipment and • Demon 
•trutor to your Plant to show you juat what 
we have if you do no! approve the demon 
atratlon you may send everything back to 
ui and you will have Incurred no eapenae 
Write ua now 


Our 

Equip¬ 

ment 


The 

Vorte* Meth 

od l« 

different A 

rood 

mnny Plants 

have 

Inert mril 

their 

Light und 

Pro. 

duitlon by 

thi* 

low co#t uyu 

tern- 
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[MANUFACTURING CO CLEVELAND' 


A m dtam.Ur Dhw« 
Hletl lilUmIty #■* 
rvrtic Fuller rem u rlar 
lr«in p Imn fn en BOO lone 
of «*•) pa hw t the 
Colored. Fuel and Iron 
6* Pueblo Ool ratio 
: (Joel crutoilnu rwutii» 

I err le prot^trt flMo* 
bc eeSa a* «>d iron that 
U worth •■nuev to to- 
rtokMd 


The Scientific American Digest 

A review of the technical and trade press , consisting of abstracts 
from leading articles announcing the newest develop¬ 
ments in industry and engineering 

exart references to the sources from which these abstracts and quotations are made follow 
each abstract the numerals referring respectively to the volume t number and pages occupied 
by the ortgtnal article in order that those who msh for further data may refer to the 
originals Other digests appear elsewhere in this issue 


Magnetic 
separation saves 

In tnlnee.mHlr end -n Horm 
br priUrUnw iu-*rr 
fr**w iWtiX* br trjmp 
ir * nftdbr rtoGifca » 

dt* in* mifiareU end ■f— 

— In A»ur mill* br prerenll * 
du t «pK «i m 

Iron I ^pArteetorr^ ko 
Irve tr m from duotp pi « 

I n«lr , ion dfto 
h nwovlnw Iroe fr**n bor 

te.'SKiias."". 

G rubtwr rroUlmWi* br 
rwi rln* *tr r ^ 

fn* truOiW wioipniCT I 
-m «wn*e bvpc 
rriMhlne *Q>Jrpm*nt tr *1 

tUrSttSTeeed mUlr'bv u^o* 

iSuSEm 

Br^pjSra. 


Tramp iron like this 

—wracks crushing and grinding aquipmant 
—Iowan quality of many manufactured products 
—causes fires and explosions in mills 


S TRAY or tramp” iron 
causes a lot of trouble 
If it gets In crushers in mines, 
quarries or elsewhere it may 
wreck them causing plant 
shutdown. In manufactured 
products - like ink china, 
glass foods chemicals — It 
lowers quality In grain 
elevators and mills a spark 
from iron in the crusher may 
cause a disastrous explo¬ 
sion 


You can t keep iron from en¬ 
tering raw materials — but 
Dings ‘High Intensity ’Mag¬ 
netic Separators will remove 
it wherever its presence is 
dangerous to equipment, 
raises manufacturing costs, 
or is a menace to quality 
The list opposite suggeststhe 
wide range Write for bulle¬ 
tins for each Industry to— 
Daii Macaetk Sesarater Ca 

ft* 3#4li Stmt, Nhuok* 


s DSs® 

SZZ MAGNETIC 
SEPARATION 




Automotive 

Changing to “Balloon” Tires^— Both 
balloon und balloon tvi»c time are straight 
sidi und no expenne ih connect! d with cluing 
lug from regular to balloon typo tin h ou 
i am equipped with Htrnighr side nma In tho 
cam uf i urs mang cl niche r« tin cost of thi 
chaiigcour ih only that ordinunlv tnturrei 
in chuiiKii'K from rlinrhcr to Htraight mde 
nuiH On tin other hand in (hanging from 
regular cords to bitlloon tins ou curs already 
in u ho either now wheels or new rims are 
necessary usually ni w wheels On ( aehllnc 
und Lincoln cars the rims unmot bt v hanged 
and new wheels are leajulrexi Balloon 
typo tiriH can be applied w itil no tilL* rations 
whatever to ears having sufficient fender und 
body (luarunu Tbin eleuranca must bo 
iruuHiirtd between the trend of tile tire and 
the fender at the top, forward and roar ends 
of the latur also between the side of tho 
tire and the side of the body und between 
tho mde of tilt tin and the onti r edge of 
the fetich r Some chfh have more fender and 
body < It iirtmu than others and for thnt 
reason single and double ovendac balloon 
tyjxj tins ari made to ht tin most coin 
monly used runs 1 hr slngh ovtrsl/e bul 
loon tvpc tin ran la use I in all cases but 
when nltiinpting to apply tho double mer 
size careful measure men t of ull clearnneosiN 
iun essar> not forgetting tin use of chnins 
in winter and that heavy loading of the eur 
may produce niithcient sag in the Hpnngu to 
cause tin ftinhrs to strike the tins m 
crossing ohsta< 1e n Tho effect of these lurger 
tirew on the gear rutio aud effective power is 
nine to b< considered —Ind Hub H orld 
mi u ~ pp 

What Is a Balloon Tire 7 — Considerable 
confuHioii already exists in tho tin trade 
and Midi more in tin public mind as to the 
prop* r answer to thin question Tho term 
has been common!) applied to a gnat many 
sizes ranging from Ihe 2fl bv 4Vii and iO 
hv 5 nix ]dj Hot ailed taxicab tirc» reepnr 
ing an inMatioii pressure of about 40 pounds 
to the 44 by 7 four ply Hun snicwnll tin 
d« signed for inflation pressures as low as 18 
nr JO pounds Lending lira manufacturers 
haw llure fore become apprehensive lost tho 
public bearing of the HueecsHful use of bul 
loon tireue at inflation pressures us low as 
18 pounds per square inch will jump to the 
comliiHbm that all tins termed balloons 
cun be used at this low pnHHiire and th it 
tin results will be diNiistroiiH To offset this 
{teiideney some are rernimnn nding oven for 
, tru(5 balloon tires a pressure of about J fl 
’ pounds despite the fact tliut ut this higher 
j pressure much of the cushioning value of the 
I balloon tire is lost and puncture s are aui I 
to occur oftemr bee a use of the higher unit 
priHsure lHlween tnr and road Moan 
while it in well for ever) body to note 
the marked distinction wlneh exists be 
tween balloon tiros and balloon type tiros 
\h shown bv the appended table of np 
proved tire nlze'e balloon tires an immu 
fiuturcd for wheels and rims uf three new 
urn] special dune iihIoiim only namely 20 21 
mid 22 null BalloOn ty|X) tires nrn pro 
(lured t« fit the wheels and rims now in 
common erne There arc now 21 1 sires on 
tin approve il list of the Hubhe r Assn of 
Ain I’roper inflation pressure depend# as 
always on the load but contrury to the 
former pruc tire the front tires require about 
hve iKumds more pressure than the rear 
tires when tin (ur ib empty due to the 
weight of the engine A low preaaure gage 
should be tmed urn) the Inflation uniformly 
maintained For Ideal comfort in n Lincoln 
four passenger pine ton for example, 80 
pounds front and 25 pounds rear la about 
right —India Rub World , 60 0, 2 pp 

Startling Resulti from Leather Re¬ 
search *ere reached by a large number 
! of teats conducted by tho Bureau of Stand 
* nrda. These tests have sought to determine^ 
the physical properties of leather, especially I 
1 tearing strength and tenatle strength, and 


much to the Hurpruse of the committee as 
well as to leather men it has developed that 
the brat and second splits almost invariably 
are stronger and less uusily torn than are 
the grain leathers now gnnei*ully employod 
It wan reported also that at least one leather 
munufne turer has found It possible to so cure 
the first and second splits as to make them 
ns soft nnd pliable as the gruln leathern 
which heretofore have boon standard for up¬ 
holstery purposes mid have been more cart 
fully treuteel because of the higher prices 
which they command Another rathe r start 
ling fact revealed in Mr Herrmann s re>port 
was Lhut it ia possible to repair euta und 
grub holes in upholstery leather in such a 
wuy that the repaired portion not only is 
Ntronger thnn the original part but cannot 
bo detected on the finished side even by men 
with long experience in judging leather quali 
ties—Asfomofirr Ind 50 5, 1 p 

Supercharging—The altitude flights of 
Lieutenant Met ready with a supercharged 
Lihe rty engine have focused public utten 
non on supercharging Supercharging is 
simply the uccompliNlmu lit of forcing more 
gasoline vapor into a 03 limlcr than it could 
git through normal aspiration This can be 
uecnmplmhed by true supercharging which 
oomdRtN of forcing an additiouiil charge of 
vapor into the cylinder ut the end of the ex 
huust stroke, or during the compn ssion 
stroke of tin etngim through the medium of 
a pump or diffe rential piston or bv the more) 
UNiiul me llioil of forced Induction which uhcs 
a hlower driving lir Into the month of thi 
uirburitrr n tuoiime of driving the blowtr 
and HMirnhh uppunitna to compensate for 
the additional pressure at the mouth of tin 
carbureter la the float chamber und the gas 
oline pressure lint — Rudder 

Limousines Exeunt.—Sixteen import- 
t rs custom body builders uu 1 other produc 
era of dc luxe ears fittings an I ncctssones 
exhibited! at tho annual Automobile Salon 
which was held Kimultaiiooualy with the au 
tomnbilei show, at Chiuigo If bodns at Uk 
salon mutest probable treuda In cloocd cur 
deMign imnde-driec job# HBoin likely to re- 
plaeo the former tyi# of Iimousino Practi 
eally ull the town ear bodies shown weru of 
tin Berline type with dropping glass parti 
tion between the elnvtr nud the passenge r« 
In many of these bodies efforts have been 
made to have the glnss partition drop in 
tirely out of sight Iimte ad of having purl 
of the Alans e xjKised w hen the window is 
down—4 utomotiif Ind , W) 6 3 pp ill 

Progress Toward 1000 Horsepower 
Aire raft hngines is the subject of an in¬ 
ti renting discussion of )n^h))Owcred engined 
in iMfriton (16 8 3 pp ill ) Numerous 
re portH have rnnio from abroad regarding the 
I urnpenii eb vclopmeiit of largo bombing on 
gines wherean very little information has 
be 1 a circulated eone'enilng similar develop 
mint# at home Ah a matter of fact our Air 
Service 1m# been actively engaged in the de- 
Nigu und development of large bombing en¬ 
gines our tiince the war fnllowing the sign 
Ing of tla Armistice IUrorebe show that so 
fur only thirteen airplane engine# rated not 
less than 000 h p have nctually been de¬ 
signed and built Seven nre of Fronch de¬ 
sign Ihrtu are Itritinh two are American, 
and one i» Italian As fur as can be defer 
mined the l' S Vlr Service was therefore 
without any ri liable engine of over 400 h p 
at the end of the war During the following 
year designs were laid down for an eJahteon- 
evlinder VV ty\w of 2T78 cu in pleton dio- 
plneomont known as the model Wl This 
engine la composed of thaec rows of six 
cylinders each, with on included angle of 
forty degrees betwoen each of tho oute r 
rows and vertical row In tho center This 
arrangement of cylinders probably gives as 
compact an engine for the displacement as 
can be produced besides having the features 
of (wrfect inertia balance and good evenneon 
of torque delivered to the propeller The* 
(Continued on papa 
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Ftrat of the battle¬ 
ship! driven by 
0-2 motors is the 
Now Mexico 
launched in 1917 


f) S'' 

1 / / 


nl i 



The General Electric 
Company build* btg 
turbines and motor# 
for battleship* and 
•Iso makes the tiny 
motors that can drive 
so many useful ma 
chines In your home 
The monogram G E 
la a symbol of tervice 
— the Initials of a 
friend 


What a miracle it is! 

Twelve years ago the United 
States Navy Department per¬ 
mitted General Electric engi¬ 
neers to equip the collier 
Jupiter with electric drive— 
then a great experiment 

itric So handsomely did the Jupiter 

bjg perform that now all the 

££ great United States battle- 

rive ships are electrically driven. 

ma 

What a miracle it is—an in- 
* f ic * visible current driving a 

32 , 000 -ton battleship! 


GENERAL ELECTRIC 




r WaTMMft Tn Warm to M*fc* Is 

Him#?—M e »«»«—Is waJtiae for yea to mne 
mo |ft H No matter where yoo IW# nor whet 
wetwhyoa bow to make 


Clean Power—Dependable Power 

P LANTS equipped with Bessemer oil- 
burning engines for industrial power 
are clean plants The dirt soot and 
•moke which characterize coal-burning 
•team power arc eliminated 
Then also fuel oil is always easily pro¬ 
curable There is no uncertainty of aupply 
with the attendant shutdowns 
Thousands of Bessemer Oil Engine In¬ 
stallations are paying a profit to industrial 
users Out engineers will be glad to 
show their application to your needs and 
point out worth-while saving* in your 
power source 

THE BESSEMER GAS ENGINE COMPANY 

14 Ytrk Street Cme City, Pa 





%ht\ 


Ptretfe* miiiw a v ar y o oa who 
•NS it seed. A single 4 mh 
■■ M ra tl ia ettea make# « 
Soeoe oils*. ItbaMttod many 

thooaands of dollan of profmir 
damage ll«ti ««am and ehif- 
dnm an aatoundad and fuel* 
Mtodbytbe hm witi which it 
petaoutan alat-mln* flrv It la 
no exaeierettod to atato that 
\ pint to Ta on* of the oaaioat to 
daBMHiatrato and fsetoet aeU- 
| ere ever — S* . WhrT B«cauaa 
Ht ta ao rirawa a ahfld ran um 
I t with ooa hand M always 
\ write — (wondarful aocrat 

laatina Thalow prira lit within 
tha means of evaryona - fc* < 
law thumoat other* Bold to 
•Vary town #, seoool, fanwa 
factory, oA«a at on, huM 
•to. w btrev er ■bowa. 


1st 

n a aai a aiipurtia iefw aaoond, SttbatantiaJ par* 
Mownt lnoona. Writ* tor our Moot •—or manasar 1 * 
«M4ai propoaMn *e4ay haflkeH •ewftMrSwe. 

VWKITB COMPANY 

Dept, u Maeootowa* Pa. 


Scientific American Digest 

(f'rmimticrt from poye 340) 
first one of these engines was completed near 
the end of 1UJ0 The rated horsepower 
was 700 at 1700 ipin, and 700 at 1800 
rpm^ but the first dynamometer teats 

showed a much greater nutpuL The orig 
inal engine except for tin octasionul sub 
Stitution of a ffW new parts completed five 
fifty hour endurance t«ta, besides other teets 
which probublv mude u total of about 300 
hra running Never before bus the first eH 
glnc built from any design been known to 
hate math himIi u record nor has uny en 
giue of ittt daw been known to cumplctu 
tests of equal duration The weight of the 
Model \\ 1 \ engine is 1770 lbs and when 
set to gi\<- normally 80U h p , represent* 2 21 
lb/bp This figure is lower than any of 
the six more or less successful large engines 
de« riltcd above with the exception of the 
Itolls Koyct ( ondor Modification* which 
ore being tested from time to time, indloute 
that tlie v eight of this engine can be re¬ 
duced to less than 1500 lbs without the slight 
cut snmhci in life und reliability The 
weight ptr horsepower would then be 187 
Jb, the lowest value ever obtained for an 
ongint of over 500 h p excluding of course 
flash readings tnkui on experiment!*! engines 
and lower in fact than for the majority of 1 
smaller engines The L 8 Army Air Str 
vice now poHscsses one of the beat bombing 
engines yet developed imd the experience 
which indicate* that successful engines of 
1000 to 1500 h p enn be built to weigh lesa 
than 1 fi lb per h p 

Air Cleaners.—If one can judge worth 
by iucri awing popularity air cleaner* hare 
antablitdied for themselves n place iu the mm, 
for they are now used as standard equip 
nnut on live makes of passenger cur This 
has Utn brought about in the face of oppo¬ 
sition on tht part of cur makers to any in 
creiiRc in equipment the need for which is 
not abundantly proved Rapid wear of pia 
tons, rmgH and cylinders has been a normal 
condition in automotive engines for mnuy 
f years Since dilution by fuel of crankcase 
oil ha* emm to In pronounced tnu< h of the 
woar bus Um laid to the resultant decrease 
in viwosltj of the oil, but there is a grow 
ing belief that except under extreme con 
ditioii* dilution nloni is not so sonoii* as 
has brin thought Dilution plus dirt es 
pLoiully mud du*t containing ubrusive ma 
terinl undouhtcdlv results iu rapid wear 
and th< re is not thr least question that much 
dirt nitirs through th* carburet* r with tin 
cliaige of air and fuel ami is washed onto 
tin bturing surfai on of rings piston* und 
cyllndvrs So proimuuccd in its * fleet iu tin 
case of tractors whn h often must opornti iu 
clouds of dust a Inrgi part of the time tin i 
art in use, that air cleaner* are regarded a* 
an absolute necessity \\ ith passenger curs 
and truck* tin effect in less <»nl> lu dogree, 
und sunt the number of hours use per jour 
generally la much greater than for most 
tractors the rate of wear may be just h* 
great It is a well known fact that so 
called carbon deposits iu cylinders contain 
lnrge percentages of silicon from dust m 
haled by the engiin These deposit* are 
snld to be much decreased by the use of nir 
cleaners—Ittfomofuc /nd 
| Making Solid Tires from Latex.—In 
this mitliod Nubstaucts thHt couibiue with 
or absorb watir such a* calcium sulphate 
(calcined gjptmm) and other inorganic and 
organic tolloids are added to th* latex 
these substances remain in tho finished prod 
uct, acting a* fillers, and do not affect the 
elasticity of the finul product During over 
production and consequent cheapness of la 
tex, this method is suitable for the manu 
facture uf solid tins which are fully ns 
cheap as those hltlnrto made from rubber 
and an win more durable The procedure 
dutfcriix d in the patiut is us follows The 
mixture of latex calcium sulfate sulfur 
uud other compounding ingredients 1* thwn 
made up llk< a hutcli of concrete and spread 
firmly on the nm botwom the plates It is 
then well tamped u solid rim is attached 
firmly around tho running surface and the 
latex mixture is allowed to set To improve 
the strength fibrous materials cun also be 
included in tlm formula After setting the 
tire is vulcanized in the ubuoI way then 
the ring is taken off the plates are removed 1 
and the tire is ready for use The ontlre 
process is simple it consists In a latex-ce* 
menting (or, better, a latex gypsum) treat 
ment of an iron or wood rim The solid 
tir« thus mads, however is more durable 
than those hitherto manufactured, because 
the latex is ©oagulated only onoe, direct to 
the finished tire, and hence retains all Its 
life.— Ck*m and Mfital Bng> 


PENCIL! 


( \Jhe largest selling 
quality pencil 
tn the world 


17 BUck Degrees 
3 Copying 

To Insure utmost satisfaction, 
efficiency and economy, always 
use VENUS PENCILS 

PLcto EaAe. per 6mm. %IJ00 

Rubbsr Fads, par dse lUO 


AtSimUmmtri Drvgfitis mm2 S/«r/« 
tkrmmgk*mt tk* WfW 

American Lead Pencil Co. 

217 Fifth Atw, New York 


M lie fm m ammmh Y«m /WH mm 2 ' 
m Ytmm CrsMT dbeft dtfrw dmtrmd. 

For bold h«cry Itaos 6B-5B-4B-3B 

For writiDS and tketchlnft 2B-B MB F H 
For clean Inm line* 2H 3H-4H 5H4H 
For dsHcats thin hen 7H-BH 9H 


Amtmrmcy CMmrmmtmmS 
Com p act 

Stmm 6 $Hmr 6 A 
Knock* ^ 


SANBORN^^^» 

BLOOD PRESSURE OUTFIT 

Both Doctors uf Patient* con set seen* 
rate reedtas* with thi* new lSX4S«nbore 
Blood Pmmrt Outfit. fuBy cwsmatood. 
Wntehfsce *>«• ooo-lesk release valve! 
Wufit to wHhatand hard knock* Com- 
*Mt pocketolM In |M«io* I earth er oaae 

^ho, MriwriUHvi hook let on Blood 

From M a aw f actnrer to Us#*—Price |20 
Write for Description 

CANBDRN, 

~ DIACNOmC AFPAPATUI 


Makes the 
Deaf Hear 

Here Is good nows for the Deaf 
or people who are hard of beer* 
i*MT 9*MP*ehasstlss* tratspbed 
•ter wsfaMs uhm rear Audi 
terr Nerve I* eottiely dy et r ay vd 
fb* AvoMtieoe wOJ eaabi* r*a to 
b*ar as parfeetly m sayeti* wh*ss 
Iwaaina I* oermaL Thooaand* wM 
me nm D*af for year* n ptn 

SSBffiSg 

NM srMtly lrapf»f*fl. weBafS 
MmookM, man Governors, 
Banker*. Mlnletors La«r*rs sad 

-- 

Try It 10 Days FREE 

Team net ueked to meksee tMsnmkaUe to v eto too 
enlll yea Save tried It id day* PUk, tteril yaihan 

ar^jsariaxir ^ 

Send No Money 

j j*B *p t^ig*l g M ri * i i. yeitosyoent iaiiif ad ds* 

OI** »«ra*»» ftw l Ma Oar**r *M w 
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Civil Engineering 

Why Italian Dam Failed. — On Dee 1 , 
1033* a 148 ft power dum at Ulano, Italy, 
failed suddenly, Great destruction wag done 
by the escaping water* along the valley of 
the Dexso River in the 12 mile length down 
to Ita Junction with the Ogllo River ut Darfo 
The Dcxto Valley U ateap nml narrow 
and in places the Hood wave reached a depth 
of 100 ft* The loan of life la estimated at 
500 The dam, only recently completed was 
a reinforced-concrete Htructnre of multiple 
arch type renting on a gravity base of stone 
masonry It wo» 143 ft. high atx>\ <> the 
stream, 80S ft. long on top, and of curved 
ground plan, comprising a circular otntrnl 
portion about 250 ft. long and straight * ml 
portiona, tangent to the central curve The 
reaervoir bock of the dam was of about 4400 
acre ft, or 190,000,000 on ft. rapacity The 
location la high up in the mountains the 
highest reservoir level being about 5200 ft 
above acn level, while Darfo Is at 820 ft. No 
precise statement of the conditions lending 
up to the break of the dam can be given be 
foro the official inquiry is completed Certain 
facts are fairly well established, however 
On the authority of a competent engineer 
of dams who visited the fileno structure n 
penUsdly, It may bo stilted that the work 
was badly executed The masonry of the 
gravity base won laid up In lime mortar 
of lime burned near the aite by the bullihrx 
and transported to the dam by cableway 
The specifications called for cement niortar 
The gravel aggregate used in tho concri to 
was not washed and the cohort to in tht 
structure was porous Tho reinforcement of 
the buttresses was scrap netting used dor 
ing the war for protection against hand 
grenades. This same engineer stated thut 
during construction one of the aroho* lonk< d 
whero a centering timber that proji etod into 
the concrete had been cut off flush with tin 
face of the work The reinforced concri t< 
parts of the dum on either side of tin 
masonry base were placed directly on tin 
rock surface, without being trenched into 
the rock, leaving Its end embedded in the 
roQcret© Hand mixed concrete whs used 
and tho usual precaution of ramming it in 
the forms was omitted —Eng "News Record 
02 5, 3 pp, ill 

Electrical 

Ground Current* from electnc hoist¬ 
ing equipment wert the cause of a promt 
ture explosion during the sinking of a shaft 
in West Virginia, which marly proved futal 
to the workim n < mployed Some of tin. 
men refused to work in tho shaft unit mh 
steam was used in plact of electricity for 
operating the hoist and pumps This wns 
practically out of tho question since the 
electric equipment hud already been in 
stalled It wns decided tin re foro to make 
tests to determine the cause of the explosion 
and to decide upon the remedy The sys 
trm used for power wuh grounded on own 
side and supplied by a HXXMiw rotary con 
verier While the switches were open an 
electric blasting cap was cuumctcd between 
a pipe hi the air lint and the discharge line 
from the pumps The instant a connection 
was made, the blasting cap detonated It 
was evident thut there wus a sufficient dif 
ferenee of potentinl present in the various 
plat as selected to fire blunting caps con 
nected in an ordinary circuit in the shaft 
To equalise the voltage ut various points 
uruund the surface and at the bottom of the 
shuft, the fratms of nil the machines on the 
surface and the pump ut tin bottom of the 
shaft were metuUicallv interconnected with 
a heat y copper conductor uml grounded 
After this work wus completed $25 was 
offered to some of the most intelligent work 
men If they could fire an elcctnc blasting 
cap by connecting it In any way thut it 
would explode without of enurta mnn*, fl 
blasting machine or the power circuit None 
of them wns able to fire a cup in this way — 
Cool Apt, 25 7, 1 p, 111 

Shrlnkofltting a Large Waterwheel by 
Induction was an interesting solution of 
the iflroblera of expanding the bucket runner 
on a 9509 horsepower unit as described in 
World The over-nil diameter of the 
wheel was 7 ft 4 in , the diameter of the 
wheel center 4 ft. 7 in and the length of fit 
on the shaft 18 Id, with stop tot of bores 
18 000 in and 12*996 in In the present run 
n«r The new wheel was put in place on 
the shaft la the following manner Tslng 
available hare stranded wire and insulating 
by means of sheet and tape asbestos wrapped 
thereon as required, there were 80 turns 
placed * round the hob and 54 turn* around 
the periphery, These windings were con 
heetsd 1st assist and supplied with flO-cyele 



Where Jones Enclosed 
Speed Reducers are used 


Combination Jon** Spur and Worm 
Guar Spoodl Rodacors driving At- 
HrnWy Cmnvayor Motor *po*d 7SO 
R P M Final *oood 0 IBS R F M 


In mills, factories, mines, quarries, ware¬ 
houses, and many other places Jones 
Enclosed Speed Reducers are giving con¬ 
stant satisfaction. 


In almost any case where driven machines oper¬ 
ate at a lower speed than the electnc motors, 
enclosed speed reducers can be used. 

For driving 

Elevators Mixers Tables Car Hauls 

Conveyors Cookers Fans Pumps 

Feeders Screens Dryers Hoists 

Agitators Stokers Crushers Gas Producers 

their supenor performance and greater economy 
over old fashioned methods of speed reduction 
is an acknowledged fact* 

If you would like to know just what advantages 
you can obtain by using Jones Spur or Worm 
Gear Speed Reducers, wnte us Our engineering 
staff is at your service—without obligation. Or, if 
you prefer, ask for our book on the modem way to 
reduce motor speed. It is easy to read, technically 
accurate, well illustrated—and will interest you 


W. A. Jones Foundry & Machine Company 

Main Office and Works i 4407 We»t Rootcvelt Road, Chicago 

Branch Salt * and En&inoerinA Offices 

New York Pittsburgh Cleveland Buffalo Milwaukee 

Church and Mumv 8o. Union Trust Bid* 226 Superior Aw*, N W 18-4 Main St. 425 E. Water Sc 



Tranamiiuon Service 


I N addition to spur and 
worm gear apeed re¬ 
ducer, we manufacture 
a complete line of power 
tranamiaikm appliance*— 
hanier* pulley*, coup¬ 
ling* pillow block. Me 
rion clutch ea bill-bearing 
I tow pulley*, ftafety col 
Ian etc. 


Th« tcrvlce of our cn 
glneer, I, at your com 
ntand Their eaperience 
may prove very helpful 
We will hr glad to have 
you write u. 
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and Power Transmission Appliances 
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One Ton or a Shovelful? 


One man con raise s ton with the Godfrey Con¬ 
veyor and not exert a fraction of the energy required 
to lift a shovelful of coal 

One man can unload and store a carload of coal 
In an hour and a half with the Godfrey Conveyor at 
a coat of from three to seven cents a ton 

When you realize that you can install a Godfrey 
Conveyor at no greater cost than the price of a good 
truck you will want to know more about this equip¬ 
ment Ask for Bulletin A 23 


GODFREY CONVEYOR COMPANY 

Elkhart Indiana 



Write Dept. P-70 


Investigate SPRACO 
Industrial 

Finishing Equipment 

Greater Speed, Finer Fmish, 
at Lower Cost 



For years we have been 
msklnf a specialty of equip 
merit suited to the exacting 
requirements of this type ot 
work Let us send you our 
/rr* booklet — and other in 
formation which may be of 
help to you 


Saves the work of 3—5 men 
SPRACO is the clean, healthful, 
scientifically correct method of 
applying decorative or protective 
coatings to a manufactured com 
modity 


We also manufacture port 
able | slnting outfits for all 
kinds of structural and 
hrond surface work—tnte 
riors and ertefiora 


Finish-wise and economy-wise 
SPRACO equipment is more 
highly productive of Satisfactory 
Results than any other 


Spray Paint tag mad Fiaiahlag Equpmat Sales Co 

Ditirikmtort hr 

SPRAY ENGINEERING CO. 

60 High St Boiton, Man 

Write Dept P-70 



SPRACO 


nlturnatiug current through h regulating rheo¬ 
stat from a 87 kva M 230-volt single-phase 
transformer The potential acroaa the coils 
was approximately 103 volt* and the cur 
rent \ urled from about 135 amp. to 150 
amp During the heating the wheel was 
suspended from the crane and was boxed in 
to nwast in muintnimng a uniform tempera 
turn throughout Thermometpra were placed 
go that tin t< mpernturott of the rim hub 
interior of tin 1*>x and room could be ob 
served 1 pon applying the nirrent it was 
sim n riiat the hub temperatun iucreasod so 
much toon rapidly than tile rim Umperu 
tare that it wus advisable to bring up the 
temjHiruttire gradnnlly by applying curnnt 
for n few minutes nt u time allowing the 
heat to distribute within the box during the 
Intervening few in i mi ten Ily this proeiss 
tho ti iup< rafare of the wheel wu» raised 
gradually during u period of about 27 hours 
when (he box wus removed from the whul 
leaving the current on until the wheel was 
in pluee on tin hub Iiy means of tills heat 
ing lb* inside dininth r of the hub was in 
creased 0 015 in At thi same time tho 
shaft was inclosed with a box pnoked with 
ice l>otwnn tin bearing and tho whirl lout 
tion r <Hulling in a reduction in Its diameter 
of about 0 001 m Tho wheel was readily 
pulled into place with two ro|>e tackle him ks 
one on each aide moving tho crime mean 
while The current was tin n cut off and 
the uhefl allow ed to uh>1 

Transmission Line Work Aided by 
Aerial Survey is the subject of a descrip¬ 
tion of a iu w use for the airplane contained 
in / no \ e« * If a ord (1)2 I) 4 pp ill ) 
Afrinl photography was i mplnyod to fnuli 
tatf the rapid completion of two Inch t< u 
sum iriuiKmiKsUm linen 25 utid dO miles in 
length HKpttlivLly in tin NnullieiiHtf rn cor 
nor of I’tumsylvmini Tin photography for 
tin Inns under discussion rmmisli d of toil 
tuct Jims and com pi 11( strip maps with 
Hiieoinl stereoscopic mows tnk( u of smm of 
tin tow iih and of some i>rn|*rhin to assist 
in obtaining right of waj pmihgtN Tin 
nurngf fl)ing dilation was U 000 ft und 
the mu pH w« rt fa n Islit f 1 on tin scale of 10(H) 
ft to tin null V Miigh photograph showed 
a Kroiuid arm of about out and one half 
bv two nubs Tin rt were ill tin tuighhor 
hood of 500 sin^li photugrnpliN titki n for 
tin Inn strip* \ standard hiplune driven 
by a 150 lip motor and < npahle In calm 
nir of a tl hour Higbt at 00 mihs an hour 
ivns employed m flic flying It was equipped 
with an olmtrvers iinkpll in the Moor of 
whith an opining was provid'd for sighting 
tin tiumra Tin emmru inndo a pn tun 
about 7 by 9 b_ in m si n hiuI used a mil 
film i-outiiniing about 100 t x| m»mm ri s This 

brings us down In (In jKiiut wluri use of 
tin a* rial phnlogruphu data actually hi gun 
D.c iontuct pruilM w»rc studied m loiuuc 
turn with Uu (pnnlrungh maps and a line 
hsution laid out on tin prints according to 
the most ihsirabk possibilities of avoiding 
obstrm tioiis high pi lc< «l land and construe 
tion difth tilths, also witli 1 h« ulen of nens 
tribihiv during constnntion and for future 
maintimuici Tlu prints win thin put in 
the bauds of (In nun mu tiring right of way 
options With tin Ir In Ip the right of way 
ugdits ha ated thcmsi lw*s at once on the 
projMtsed routi and uftir a little inquiry 
dfti riaimd tlie names of tlu property own 
< rs wlmli win givtn to tlu men making 
si a reins for diwriptions of prop* rtfes As 
fust us discretions win obtained from tho 
countv mauds the propvrtv on times and 
owmrs natiiLS wen in Ltd on the prints 
\\ lu u surveying parties wire sent out to 
establish tlu final nligunu nt tint I to d< tt r 
mini the prnfllt of tlu rout* llu y cflrned 
into tlu fit Id tlu mosaics with the line route 
mid pro{Hrtv lints maikctl on tbtm and 
u*od tin in throughout tlu survev 

Industrial Progress 

A New Casting Process is described in 
\u1omotm hid (50 r » P) H> this 
process iron enstings arc molded und ixwred 
with the tviHiuliUirt of about one eighth 
of the' man hours required by the wind 
CflNtmg nu thuds Iu udditioii to this feature 
the surface hardness which is always pres 
ant in sami molded castings is absent in 
the is rmnm nt molded castingH The iron is 
miuh closer grained soft and easily maebin 
ablt and uniform throughout The process, 
which wns discussed in Awfomeficr Indun 
fries of November 1, involves a turntable 
which eurrhs twelve p*rmnnent split type 
molds The molds are cast Iron, being 
treated wlion cast so that the Interior sur 
faces are highly refractory To operation, 
the working surface of the molds are first 


KEYSTONE 

Rust-Resisting Copper Steel 

K^YSTol 


YSTO 

Black and Galvanized 



Formed Roofing Products 
Roofing Terne Plates 
Tin Plate, Etc. 

Secure maximum rusi resistance from all aheet 
metal product* by Insisting upon copper steel 
Itsexcellence is A well established metallurgical 
fact The proof Is conclusive 

KRVtroNB Corrxs Stskl is an alloy asada by the addl* 
ttoa of a certain percentage of Copper to well made 
Steel thereby increasing its lasting sod rust resitting 
qualities under eetual service condition Unexcelled for 
culverta tank* flume* rooting aiding flatten spouting 
end ell exposed sheet metsl work. Reed for booklet 
giving resulti ot positive time eed service teat*. 

W* manufacture Sheet end Tin Mill product* for ell per* 
poaea-American Bessemer Steel Sheet* American Open 
Hearth Steel Sheets. Keystone Copper Steel Sheets 
Black Sheet* Special Sheets lor stamping Sheet* lor 
Electrical apparatus Automobile She eta Deep Drawing 
Sheets Apollo end A polio* Keystone Galvanised Sheets 
Corrugated Sheet* Formed Roofing and Siding Products 
Culvert and Flume Stock, Long Tcme Sheet# Roof 
tng Tcme Plata# Bright Tin Plate Black Plate Etc 


AMERICAN MEET AND TIN PUTS COMPANY PittaWik.?*. 


PATENTS 

If you have an invention which you 
detrlre to protect we shall bo pleased to 
have you consult us. Our booklet giving 
information on patent procedure will be 
sent upon request. 

Scientific American Is the monthly 
new* reporter on all the big Indus¬ 
trial end scientific developments 
inventions end scientific dlscov 
erles Plainly written easily un 
deiatood accurate and Interesting 

MUNN & CO. 

patent attorneys 

New York City 


Woolworth Building _ _ 

Scientific American Bldg., Washington D 


Tower Building 
Hobart Building 
Van Nuya Building 


C^tango Ill 
San Franclaco Cal 
Lot Angeles Cal 


RAPHE DUPLEX BAWD SAW 

Aeathw Recta* cuStof bm chine that will live you time 
and malarial 5ae* anything — mood toft 
atria/ or if#*/ Easy to locate \ 

V(brat rajas*, ball-bearing mooated t 
accuracy - blades lag 
maay bows look e r A 
qa nwmt iaboa wd coo 

^acme H S 

ood and Metal Band 
saad‘ Recta* 



k Saw 


Then b a *Rediw H 
S rmlitt cutting ***- 
chime ft* eet tg 
ngafnt 


Write 



RACINE TOOL * MACHINE CO 
D*pL B RmIm, Wit, U4LA. 
M STANDARD THI WORLD OVOT 
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4 -outed with amorphous carbon bv an uoety 
]em flame. At the next station the drv 
Kami core is set in one half The mold then 
Johiw and continue* around to tlic pouring 
Htation, where one mun pours the iron from 
a small ladlo Next the mold opens unto 
inatiettliy, the rustiug in kunrk* d out uud 
I ho mold is hlown out by an air atrium 
r< udy for the rv petition of the eyclt IlfiJi 
silicon iron is nsud and the carbon toytmg 
in tho interior of the mold retluers tin 
mi I ting point and retards the cooling rati 
so that the easting forms before tin nm 
traction of cooling taken pine* The rut* 
and total umount of construction in onlj 
nhout one-flfth of that of the sand casting 
prorens An the surface of the mold is 
highly nfrnctory and coated with carbon 
tin heat of the incoming mutal is conserved 
and not lost to the mold, which condition 
causes surface chilling and slower flow 
J’his prooss la now in operation on Holley 
carburet* r bodies and Ford pistons About 
_VX) pistons uru produced imt day per mu 
chim, Experiments hu\e bt*m mod* with 
lliL pouring of malleable iron und Nevirnl 
mm ferrous metals with very good niiiiimh 
Steel castings cm lie made by this method 
providing complnnted tastings Inivo some 
cores The proct ss is not limit* d to op* rn 
dons on small castings hut is i v< » h( ttt r 
Halted to the production of lurgi castings 
ln»a custings weighing about 2" lbs have 
bn u produced with every degrtL of sure* ss 

Modern Trend in Building Cement 
Mills. — A development of recent years in 
Oil manufuctur* ol 1'orMuud u mmt 1ms 
hi en th* iuLn using us* of lurgi * rushing 
plants fur the priliiidnury reduction of Liu 
rock Ihorc has been much r* is lit iIiscun 
moil hi regard to th* relative merits oi th* 
ml pro* css und the drv pro* ess of c* inent 
manufacture l nmistakably th* tn ml dur 
mg tin past five jLurn hius been toward th* 
wet process, During this time of 19 plants 
m the l mtml States constructed or for which 
machinery contracts liuvc bull plaet*l 17 
wire designed to operutu by th* wit priM*ss » 
Of the two remaining one while a n< w 
plunt is uu addition to an existing drv pruc ■ 
iss plant Of sivcrul new idants conti mi 
plated all or ncurlj all are to op* rat* bv | 
tho wet proe*Hs Most modern plants him I 
installed lulus from 10 t* et to 11 f* 1 1 m 1 
illume tc r Two plants in th* Lmted Mates 
have successfully oim ratesl kilns 12 fe* t m 
diaini ter for spverul years Tin limit of 
tho kiln dinmcUr however, seems in him 
b* en r* aclicd until a better r* fra* tor> or an 
improved method of holdmt, lining is ole 
tamed Dntil tho introdiution of vast* In at 
boilers the l*mi*mv wus toward longer 
kilns but since low temperature kiln gas* h 
make the cost of boib rs high in proportion 
to stoHiii pro*lues d tin nccnt pra* tic* huN 
bun to limit tiie I* ngtlt from 150 to 175 f*< t 
w hen boilers urn used Norn* vu t pro*» nh 
plants have install* d kilns 240 ft long but 
no practi* able I* ngth of kiln will ridnc* tin 
Nasos to so low a t* inj)* rature as a w ast* 
lout boiler und cumnmusor \\ bile then have 
been many importunl improx* mints during 
the past till >cais which |m i m i r tin sail 
of Portland cement at a iclaim Ij lower 
advance in price than almost any other 
material used m construction it is prububh 
that the next ten jours will sc* eipiul wn 
prnvcincnts Til* sr unprovemenis will prob 
ably eunulst lurgely of more * Ilk lint grind 
mg bett* r economy in fuel consumption 
more economi* nl use of wast* heut and r* 
dured lnbor ihargis —f cmtrit and 1 tnj 
Aries 30 2 3 pp, ill 

The Concrete Stave la a comparatively 
youthful number of th* building unit fnru 
dy Invented has than 20 yeurs ago its 
nsL has been extrude*! to practically *v*ry 
siatfl and community in the country Soon 
afterward concrete staves were UNtd in silo 
construction, tholr shupe making th* in *« 
JsiiaUv suitable for circular structnris 1 o 
day, concrete staves are also nurd m tlx 
ctmHtrtution of grain bins cool |s>ck* ts, 
bums, hog housos, garages and other build 
lugs. Their most exteusivo use how* v* r 
is in the construction of silos and coul p*>ck 
eta. In gcnurul, the conoret* stav* is a 
concrete slab ubout 30 inch* s long 10 
Inches wide and 2*/j inch* s thick The 
scrags weight is around 70 pounds 3 here 
is some variation in width and I* ngth among 
tho different types of staves that have been 
developed Practically all types urc of tho 
w»me thickness. Since the staves are rather 
largo and are act up without mortar rapid 
■Pood of construction is possible. A 100 
ton silo ean ordinarily be completed by throe 
men in two and one-half days* time This 
w mwb quicker than for any other type of 


IN THE PLANT OF C.G CONN LTD. ELKHART, IND. 



Dodge Transmits Power to Build 

Instruments for the Masters 


Dodge Units Withstand 
Ftre and Water 

Some oi the Dodge equipment in use 
today in the Conn factories went 
through at least one of tho devaaiat 
mg fires which reduced three Conn 
plants to ruina Salvaged from the 
ruins Dodge hangers, pulley* and 
shilling were again pressed into aer 
vice while Dodge engineer* worked 
tirelessly to awdst m re-estebUshing 
production schedules. 


From a tiny workshop, employing one crude lathe improvised from 
a sewing machine, through three devastating fires, C G Conn, Ltd, 
has grown to the large plant shown above manufacturing band and 
orchestra instruments 180,000 feet of floor space is overhung with 
Dodge Power Transmitting Machinery, including pulleys, hangers 
clutches, etc 

Conn specifies Dodge Power Transmitting Equipment because Dodge 
represents to Conn what Conn represents to the master musician 

Dodge means power savings Three large factory warehouses and four¬ 
teen branch warehouses supply 500 local dealers who supply Dodge 
power transmitting appliances on the immediate delivery basis. 



DODGE MANUFACTURING CORPORATION / 


EVERYTHING FOR THE 

IBranchut New York Philadelphia Pittsburgh Boston 

Atlanta Minneapolu 8c Louw Houston 


MECHANICAL TRANSMISSION OF 

Cincinnati Newark Chicago 

Seattle San Franciaco W f 


When Production Mutt Be 

Increased i 

When the Board of Directors authoriies | 
Immediate extension of facilities to increase ] 
production the executives responsible for 
the execution of the plans are faced imme¬ 
diately with many problems Orders for 
machinery must be placed, the power plant 
must be re-arranged, the power roadbed or 
transmitting system must be expanded | 
Delivery is all important j 

The increased power demands may mean 
many things New flywheels, rope sheaves, 
hundreds of hangers, pulleys couplings, 
collars and couplings Centralisation of j 
purchases means time saving andeconomy 
The manufacturers possessing facilities for I 
supplying ill stock appliances such ss 
pulleys, hangers etc , as well ae special 
built-to-order flywheels and special equip¬ 
ment other than power transmitting equip- [ 


ment is in an enviable position to serve 
when prompt execution of Increased pro¬ 
duction programs is imperative 

The Dodge Manufacturing Corporation 
has sustained their reputation for rendering 
emergency service to industry for over forty 
years 

Extensive engineering foundry and ma¬ 
chine shop facilities are at the immediate 
command of manufacturers for the produc¬ 
tion of large flywheels up to 30 tons huge 
pillow blocks special bearings and built- 
to-order power tranamltt'ng equipment In 
the Dodge shops thousands of tons of 
equipment, such as complete piercing mills, 
plate glass polishing tables, etc are pro¬ 
duced yearly 

Facilities for the design and manufac¬ 
ture of agitators, cement mill machinery, 
era ah era, all mill and oil well equipment, 
rubber mill machinery etc , are available 
In addition, and of prime importance [to 


the executive faced with the problem of 
I securing almost immediate delivery of large 
quantities of stock power transmitting 
units Is the three large factory stocks, five 
hundred local dealer stocks and fourteen 
branch warehouses placed at strategic 
points throughout the country ready to 
ship pulleys bangers, pillow blocks 
couplings, dutches, etc, at a moment s 
notice 

In Chicago a stone’s throw from the 
> Chicago Junction Railroad Freight Sta¬ 
tion la a Urge factory stock of Dodge 
products available for shipment by pack¬ 
age car Over 2,300 of these cars leave 
Chicago daily over 39 railroads 

Dodge facilities for manufacture and 
immediate delivery have kept pace with 
industrial progress and will always main¬ 
tain a position of leadership in the 
Important business of aiding Industrial 
expansion 
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That 
week end 
trip 

WAS MADE 
POSSIBLE 
BY 

Tyccs 


Y OU didn't nece*Rnri!) consult your thcr 
momcter or ntnrmoguide before starting— 
but your our itself 1 ‘ouldn t have been made by 
luck and gucw* 

From the engine to the tires from the smalleat 
switch to the < bassls and body even the enamel 
and windshield ail are the result of lemperaturo 
property controlled Just as miefulty as a doctor 
watches his patient s temperature in a critical 
case-—does the modern manufacturer watch his 
product in the making 

For thrcc-quArters of a ct ntury mort sclent I tic 
instruments for recording, indicating and con¬ 
trolling temperature have been madi in this 
country by th* Taylor Intlrvmcnt Com pa nit* than 
by all other nmnunic turem together In many 
establishments < an be found Tyco* instruments 
with a longer record of dependable service thnn 
any other < mployte 

A ftd tn tkf hom* the Stormoguide toldtkt ivtathrr 
a st to ths fimtly mere equipped f vr th* <h ns ton 


Tay/or Instrument Companies 

ROCHESTER NY U S, A 
Canadian Plant Trees Building Toronto 
There m a Tkm* §r 7 hermometer for fiery purpose 


Chidseu f,& 
Says J JV 


0X0 



masonry silo The necessary skill required 
to set up the staves Is easily and quickly 
nequired by the average man with some 
mechanical nbilitj Soon after the advent 
of the silo type of coal pocket, these struc¬ 
tures were built of concrete staves Goal 
pockets are almost identical in construction 
to silos except that they are usually larger 
and arc more hentily reinforced to resist 
tlu greater pressure of coal —Cement and 
finj7 News TO 2, 4 pp, ill 

The Federal Specifications Board has 

completed rhe second year of its activity In 
this the \merican Lngineermg fcJtaminriUi 
(ouimlttcc has co-operntwl by obtaining 
crltirlrnnH from the various interested Indus 
tries of proposed epecifl cut ions of the Fed 
era! Lmernmont before the spec if!cation* are 
finally ndopted by the board To date the 
board lias adopted approximately 90 sped 
flcatimiN and the conunlttie has secured 
criticism of industry on about the same num 
ber From theta systematic efforts to bring 
governmental purchases in line with tin best 
commercial practice important economies 
both to industry and government are re 
suiting—Am On* Jour 

Mechanical Engineering 

A New Non torsional Spring —In 

springs of nil usual designs the material is 
subjected to bending or torsion and their 
copn* itv is limited to their volume Any 
inereuse in their capacity to absorb energy 
cun lx obtained only hy means of a corres 
poruUng Increase in volume, which is how 
ever freqmfitly imjHiwlblp due to lack of 
available space A change in the nature of 
the atriums to which the material is sub 
ju tod in frequently the only way whereby 
such nn increase in capu< ity ran be obtained 
Dm to the fait that pure tension nnd coni 
pression Htrew«H leud to u far more complete 
utih/ntlon of tiie nintcrinl spring »xp**rt* 
ha\i for u long time ben trying to design 
n spring in which oulv such stresses occur 
JTiihc ifforts huve finally lid to the Invention 
of the ring spring the first design in width 
all parts are uniformly subjected to ti nsioii 
nr (“oinpression stresses The spring consists 
of inner and outi r solid rings width tit into 
Cfiih nllmr along conical surfmea V hen 
axial pressure is applied the outer rings an 
subjittod to tensik stresses and th* inm r 
rings to eompn ssion stressis ulwnys within 
the * lastli limit of the material On ac 
count of the deformation of tin rings which 
occurs they slip into each oilier unit n spring 
action in the direction of the longitudinal 
axis of the spring is obtained An impor 
taut feature is that thi relntive motion of 
thi rings is also opposed by a considerable 
friction between the < ontcal surfuees which 
materially increases the spring reaction dur 
ing eomprewuon and ex* rts a retarding 
action during the r* coil at relean* 1 This 
property is of parti end ar value in all devk'ts 
win re a great umoiiut of energy must b* 
accumulated and ns far us possible con 
siuncd—4m Maihimst (10 7 l pp ill 
Wh«t i* the Water Circulation in a 
Boiler?—Ask yourself this question and 
see how near your answer uppruuebis the 
real facta as her* outlined The wide divir 
gmee in opinion hs will as the lack of actual 
information posm sued by evin those conceded 
to be the knowing ones in bodtr design, 
was strikingly brought out In a contist I’ll 
der the terms of the contest the (Dgineer 
who dcNcnbod correi tlj th* circulation in 
lhe horizontal r« turn tubular boiler was to 
Ik uwurded a prln Hundreds of cngirioers 
uud i nginoi ring assoelations entered thi coil 
ti st and the variet> in answers almost 
equalled the number of contestants A local 
of the National Association of Stationary 
hngimers won tin pnxo the answer whuli 
wits u i‘ompositi of its membi rs opinions 
bung praetie all> correct Incidentally 
some of the members uetually construct* d 
a glass modi I of tho boiler before submitring 
their answer unel so were playing a sure 
shot, hxmnination of the glass model 
show’s that 1 lie water and steam mixture 
rises up along the front heud ut a high ve 
| leicity and after releasing the steam bubbles, 
the water moves toward tho roar until it 
rouchcs a point u little beyond the center of 
the boiler whereupon It drops downward 
I ]»on renching the lower part of tho boiler 
the main part of the stream turns toward 
the boiler front while a part flows toward 
the rear There is n secondary steaming 
none at the rear head, causing an upward 
flow, the current then flowing toward the 
front and downward, making a loop. These 
two actions cause the circulation of the 
w a ter to be In the form of a figure 8 placed 
horison tally —Power, 69:8, 2 pp*, UJL 



“Best Ventilated.. 

—and why he said it 

That’s what the manager of a big motor 
repair shop said about Valley Motors. 

This ventilation is gained by the exten¬ 
sion of the copper rotor ban on both sides 
of the rotor Air is drawn Into th# motor 
through the end plate# by the extended 
rotor bats which act as Cans. The cooling 
air currents are forced over the winding and 
stator laminations and driven out through 
vents in the frame. 

Good ventilation means low tempera¬ 
ture rise. And low temperature rise in a 
motor prolongs life 

Valley polyphase motors are mads in 
sixes from V 4 to 40 h p Valley single 
phase motors an made in slxea from % to 
Shp 

Write for Bulletin No 8-22. It describe* ell 
detail* of Valley dealin and construction 

VALLEY ELECTRIC COMPANY 

3157 8 KJngshighway, St Louis, Mo 
im Principal CM** 

VailovMotors 



GEARS 

AH Rln4s»Small 


ar 

Write for Oatalngue 90 

OOCAtt STOCK GEAR W0M3 
#5 Mne tot* t*M» 


LATHES 

9 to 18-inch Swing 

Lt*t price $113 and ud*o- 
cnrding In ill* When 
ready to buy send for 

l*th« Cauriog and price* 

WFiJthBtrocsC*- 
MMu,iu Mama u- 


Triplex— 



TRIPLEX 


Combination Bench Lathe, 
Milling aad Drilling Machine 

n» I DIAL fcfth. far rniHawtol W«t 

Send f*e Ctremkn 


B. C* AMES CO* 

UXDMTON ftTUCT 
WALTHAM *4* 
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General 

Zirtonlum has an exceptionally high 
melting point, above 4000 degrees Fuhren 
belt, and it is not attacked by the strongest 
acids. The perfection of xlrconium stool has 
not yet been reached, hut the highest qual 
Ity of sirconium tool alloy Is in daily use in 
this and other countries In the manufacture 
of white sanitary ware bathtubs, toilets, 
cooking utensils, hospital ware wushstuuds, 
in fact, in overy known form of white enamel 
ware sirconium Is now being used as the 
material that gives the white color and glajse 
which resists the action of acids, of disease 
germs, and the corrosion of decaying matter 
In malting electric porcelains aircon is one of 
the best materials. In airplane and autorao 
bile spark plugs, wireless telegraph insula 
tors, high tension transmission insulators, 
and for similar uses, it is of the (front* si 
\alue It plays an important part wh*ro\pr 
either high temperature or high voltages or 
both, have to be withstood Them qualities 
also make It desirable as a refractory in 
firebrick furnace linings, retorts, crucibhj 
and ladles—Af/r's Hecord 85 8 5 pp ill 

Hugo Stmnes, the German Industrial 
Baron* — The concentration of German in- 
duatry goes on A few week* ugu a now 
German oil trust was promoted by Hugo 
Htinucs lie combined three important 
petroleum producers of Germany under his 
direction The Rlebt ikwbi Moiitnnwi rkt 
the Aktiengesellwbaft fiir 8ntschiffulirt und 
\ ebt rseehulidel and the Aktieng* m llschaft 
fiir Pctroleumlndustrie (Api) The Hie 
beck sebe Montanwerke are important pro 
Oncers of mineral oils and parufflu from 
bituminous lignites la 1012122 ibis coin 
pany produced 26 000 motrir tons of mimrul 
oils and 0700 metric tons of rundhs par 
uffin, and mineral wax The output of lig 
nlte amounted to 0 100 000 metrie tons of 
tar to 34,273 metrie tons The Api was 
founded In 1800 It owns tht fainotiH Her 
gin patents, methods which mitkf it possible 
to liquefy coals into oils For this purpose 
a modern plant with a cnpncitv of 100 000 
metric tons yearly was built near Hcldel 
berg The company controls ulso a grout 
number of roflnerits storage plants mid oil 
fields iu Hunowr Tin Aktli n^iNtllsrliaft 
fhr SeesUuffubrt in llamhurg pobhcmc* tank 
Nhips storage and distribution plnnts oil 
fields in Argentina and controls a number 
of trading companies Thus this n*w trust 
combines the production of coal lignlt* oil 
and the refining mid distribution of Uh own 
and other products— / ng and Mm Jour 
nal Prrsa 

Benefits of Moral Support and Capital 
in Reftearch*— The economies that have 
resulted from the introduction of tin mw 
eopper silicon anodes nt < hnquieflmata, 
Chile, aro such that it may be suid that the 
first phase in the devilopment of that gigun 
tit enterprise has been pHssed--the perfoe 
tion of cheap mid etticieut toihmud in* thods 
for the extraction and recovi ry of tht cop j 
per Tho history of the Chile Copier Co j 
provides many Jeusous of deep significance j 
to the capitalist, as w<JI as to tin non tech | 
meal observer It Rhows tlint tho cssen 
tials needed for successful mhnumint com 
prise unhamptred rest arch adequate capitul, 
and moral support It is interesting to not 
that improvements in tu-bnologj und econo¬ 
mies of oparation have him stand} but by 
no means rapid In 31115 th* plant operated 
for seven and one half mouths and 625 734 
tons of ore was treuted, with un t xtrnetton 
of only 00 87 per cent In 1010 1742 748 
tons was treutod, with on txtnictiun of only 
7715 per cent and it was not until about 
18,000,000 tons hnd been triHti d und un 
experience extending over five years or so 
hnd boon guined that an extrnerinn of 00 
per cent was achieved Om wonders wlmt 
would have happened to the Chuquienmnta 
process If it liud not been bin Ued bv tho 
availability and Influence of ample capital 
if those who were responsible for the ineep 
tion of the plan hud been systematically 
balked lu their Hnmamls for adequate re 
search and If enthusiasm hnd hern darnp- 
onod at the outset and capital diverted in 
other direction by a verdict based entirely 
on tho opinions of those who wtri sceptical 
of ultimate nnecess, or envious of initiative, 
or both—a verdict that took account of noth 
lag more than tho poor metallurgical show 
log and tho comparatively high cost of pro 
ductiott at the outset of operations,— JSdi- 
lorial In Bng end 1 Ufa Jour Prc*s 

Hot Much Aah la Found In Commer- 
«*l Anthradtc7—During tho port *um- 
m«r the U 8 Bureau of Minas took 127 
•onapka of anthracite, each of 1000 pounda, 
repreaanting nearly 80,000 tons of auch oool 




Electric motor users find distinct 
advantages in motors equipped 
with Strom Ball Bearings 


Double anting thrust 
beurlng flat seat* 
(grooved races) 
aiou F aeries 



Blnifle acting throat 
bearing Hut neat* 
(groo\ed racaa) 
1100 FBerlee 



Single acting eatf* 
aligning fhruat 
bearing 
1100 Berta* 


Uninterrupted seivice of 
electric motors is insured 
by elimination of insulation 
troubles caused by oil leak¬ 
age 

Housings are designed for 
the retention of lubricant, 
thus preventing its escape 
and entrance on to the in¬ 
sulation 

Motors require only a small 
amount of lubricant 

Thcte is a marked reduc¬ 
tion of friction, thereby re¬ 
ducing starting and run¬ 
ning resistance In fact, the 
starting resistance is no 


greater than the running 
resistance 

Maintenance and service 
costs are lowered 

A uniform air gap between 
armature and coils is main¬ 
tained, because the wear of 
ball bearings is negligible 

More compact motor de¬ 
sign is permitted because 
of sm ill bearing width 
space required 

End motion of rotor in 
the held is eliminated, be¬ 
cause SI ROM J>all Hear¬ 
ings take end thrust as well 
as radial load 



Single row deep 
groove Htandard 
type radial baarlng 



Double row d««p 
grooveHtandard 
type radial baarlng 



Angular contact 
bearing < omblnatlOD 
radial and thrust 



Single acting aelf- 
allgnlng ihruat 
bearing leveling 
waiher 1100 V Berla* 



Double acting **lf- 
allgnlng thruat 
bearing leveling 

waahari 

HOI U fttrte* 


STROM Ball Bearings are made in a wide 
range of types and sizes fur practic ills am 
mM ill ition m automotive and rnielmierv 
fields Our engineers will be glad to tssi^t 
in the selection of bearings and in the de¬ 
sign of their mountings 



Manufactured by 

U. S. BALL BEARING MFG CO. 

45S3 Palmer Street 
CHICAGO, U.S.A. 



Double row maxi¬ 
mum type, 
radial bearing 



Btngta row mud- 
mum type 
radial bearing 
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What Comfort -Jiovcrs Say No. 743 



lg.OOO Miles 
45 Miles an hour 


There are thouaandt of 
cwcJcifttm tn our filet 


“QINCE installing HooDyes on my Pierce-Arrow, I have 
O driven the car 18,565 miles* A good deal of this driving 
was done at forty-five miles an hour over extremely rough 
roads betwetn Northern Michigan and New York 



“The shock absorbers have given excellent service “ironing 
out*’ the irregularities of the road and making the car an 
exceptionally easy riding one* In my experience I have used 
three other types of shock absorbers but I have found HOO¬ 
DYES by far the most satisfactory, from a constructive, op¬ 
erating and every other point of view ” 

Frrm Du Vim Pr+Mdmi *f mu *f Amtr ira grrmi Mp per timti mi 

hJamtr ui mMdrggm m* r 


SAFETY WITH HOO DYES 



The car that is equipped with Hoo-Dyes is a safe car It ib 
salt because the double acting, hydraulic shock absorber 
prevent* pitch and side sway it is sate because all four 
wheels are held on the ground no matter how great the 
speed it tends to prevent skidding un rough roicU even li 
the brakes arc applied for an cmergeney stop The Hoo Dye 
hydraulic control, which transmits every axle movement 
directly to the liquid cushions by means of a drop forged 
double acting connecting rod, brings to motorists a marvel 
ous sense of security combined with supreme ruling comfort 

The Houdaille Company, 1458 West Ave , Buffalo, N Y 


U KM/aitnr+d bg Bno (~nrp 



Double-Actmg Hydraulic Shock Absorber 


Remarkable qualities that may 
improve your product 

F ORMICA in electrical and mechanical ap¬ 
plications is serving many purposes better 
than was possible until just recently 

It combines the highest dielectric strength with 
high tensile strength, it has a low phase angle 
and extremely low power and hysteresis losses 
in high frequency work it does not absorb mois¬ 
ture and is not affected by oil or chemicals of 
any kind, it will not warp, sag or cold flow, nor 
change its color It is used for silent clastic gears in automobile 
timing trains, and for industrial purposes Its strength is similar 
to cast iron, but its wearing qualities are greater 



As radio and electric insulation, for pump valves, gears, washers' 
bushings of all kinds its use is expanding at an amazing rate 

Perhaps it will solve a difficult material problem for you Write 
for booklet "What Formica Is " 


Note Replacement automobile timing gear* of Formica 
are told by the Perfection Gear Company Chicago. 


THE FORMICA INSULATION COMPANY 

4645 Spring Grove Avenue Cincinnati, Ohio 


ORMICX 

Hade from Anhydrous Bakdite Bsstas 
SHEETS TUBES MOPS 


in (hnlirts yards in seventeen cities in the 
State of MusMucliuHcttH There were three 
objects 111 view To discovy Uu nvrrugo 
nnd the variation in the quantity of ash in 
untbracitL in some easily described areu, to 
danonstrutt wtundurd KUinplmg methods uud 
to learn something about the feasibility of 
itinerant i*onl sampling The weighted aver 
age ash content was For ftirnuc* sir* 1 12 
imr cent eg*, 117 stovi H7 UiiNtmit, 
1(12 jm a l r )(i rmiKt Id buckwheat No 

I ISO pt r < i nt In the ei^ht Humph s of 
turnnei coni (he lowest nali whs 10 5 per 
cent ami I he highest 14 fi ptr cent of 29 
samples of fgg the rnngt was from 10 2 to 

17 T per edit of 2(1 numpli s of Rfnvi coal 

II 3 to 15 9 i>er cl lit of 2d samples of 
ibcstnut 10 1 to 401 per cent of 20 

I sampUs of pm 12 to 27 3 per emit of four 
Humph n of range 13 1 to 28 ih r cent of 
tight samples of No 1 buckwheat, from 1 Id 
to 29 r » pei cult, In the chistnut coal tlm 
lughi nt six samples run 40J. 10 7,28'! 25 6 

18 uml Id 5 per wmt n»h Tho six eh imest 
Hamples run 10 3 12 2 12 0 13 1*! 2 and 
13 4 per ei nt ash The coal producer judges 
the quality of tile cord by taking n annill 
sample uud by hand separating it into thr*o 
piles ou« of coul ono of bouo and one of 
shite \ piece which In giifiaats has less 
limn 10 pc r cm nt iihIi would be called coal 
a piece having from 40 to 65 per eent ash 
would bi cidled bone nnd anything having 
a lur*,< r irnonnt of unburnnblo material 
would be c uliisl slate Tin figures obtained 
by flits Mir\t\ give tin idea of the actual 
quantilv of usb in anthracite sent to one 
district in tho Hummer of 1923 when the 
opinion of dealers was that the qunlity of 
the coal in gene rul wiih gt*>d —Coal 4fje 
25 8 Ip 

Another Attack on the Cotton Boll 
Weevil has been made by a Georgia 

grower lly increasing tin thickness of tlm 
hull of the cotton Ixili through a process of 
breeding extending over ten jcurn J V 
(ochran of Mu nett u Georgia has produced 
U cotton thut pruttiudlv defies the boll wee 
v 1 1 With this cotton, the uhc of jHiisou has 
been found net cweary only while thL stalks 
ar< young After the ladls have d< veloja d 
tin >idd is assurtd without the further use 
of ihusoii for the tlmkiuHH of the hull fur 
iiinIic s full pi ole cl ion to tin precious staple 
hundi The idea that the. hull of iht lotion 
boll could he made ho thick thut it could not 
be pc lie traled by tile belli weevil cumt to Mr 
( ochran about ten years ago when he re nil 
of tin lavages of the pest in the StftteH to 
tin west nnd reaiued that it was only a 
matte i of years when tin Georgia farmers 
would be fnetd by tin weevil problem Set 
ting hum* If to the tusk of producing a thick 
Imlhd cniton he hlIu ted three varieties with 
which In w is familiar and planted some of 
tin Nic d ( alcium arsenate was used by Mr 
i ochran while Iiih cotton wus small giving 
tin India an opiMirtuiiity to obtain their 
crowfli and linn discern tinucHj Otiier cot 
ion howrur was prui tieully a total loss 
when the use of t|ie poison wun discoutinned 
ut the Hume time I’riictually every groctj 
belli in the held w un literally |x p pored with 
holes aroimel llie stem the bolls were tlie 
only thing in the held that re ltmiurd green 
nt lb' lime but when a boil was out open 
it was touud th it with run exceptions the 
cotton w an liudainiige d Most of tilt bolls 
Jiowever opined pirfutly tvtn though they 
were perforated at tin base all around the 
stem Tin weevil lmd done its bewt to get 
tbremgh to the lint inHiile nnd failed — 
l//r v lit cord S5 7 I p ill 

Will I aster Hying Be Dangerous? — 

\ch sn v s Major I II J timer Cominundunt 
the Se hool eif Aviation Medicine in 4i mtiim 
(16 7 2 pp ) In mukiug turns, centrifugal 
furot hurls the blooel from the brain Ho 
also changes the Mure body from vertical to 
horiKontal ( oulinuc* tho author, “Hove you 
ever jumped qim kly out of bed and felt 
dim everything in front of your eyes be 
coming blurred t If so your circulation 
which was adjusted to tho horizontal position 
in besl did not ndjuat itwlf quickly enough 
to the upright position As a result you 
hud msuffii i< ut blood in your braiu causing 
ttmimrary diaziucRs and faintness Tills will 
give you perhaps some idea of bow a racing 
pilot feels hh lie turns tho pylons Oentrif 
ugal force pulls on his body and an a result 
everything in his body that can move docs 
mo in tiie direction of the pull This means 
that hi« blood which is of course fluid is 
rnrrlexl away freon his head Into the easily 
1 enlarget) ftplmicluilc vessels, ami cvc*u Into his 
I legs Tills means that he has a lack of blood 
j In his brain or what medical men r.all ane 
inia When we have anemia of the brain wa 
I become unconscious. Hence, a flier may be¬ 


come unconscious when mukiug a turn at 
terrific speed When a man is flying at the 
rate of four miles per minute it will be seen 
that making a turn occupies but a moment 
Autmiu of the brain cuusts fuintnoss and 
iinconiftluuiineflH immediately The flier quick 
ly recovers because the circulation rapidly 
adjusts itsilf tu tho new position of the 
body and the action of tin centrifugal force 
quickly changes to the direction of the new 
line of travel Is It possible to maintain n 
apt ed so great that the anemia produced will 
lx no murkod nud bo prolonged thut recovery 
will not take place’ The unswtr is probably 
yes Wo (unnot say how great this speed 
will be Experience only will show How 
nor we kuve another factor not yet men 
tinned, on which we shall have to figure 
l>r Gnrsnux of Franco made some cxporl 
imntH with dogs He rotated them on u 
wbul nt HpuiMia varying from four to six 
turns pir second Some of the dogs showed 
m tunl injury to tlm brain from the brain bo 
uig pressed ngniimt the skull Recovery fol 
lowed in some donth in others \utopsies 
showed that there was an anemia of the 
brain and un engorgement of tho vessels of 
tilt abdominal area thus bearing out our 
statements ubout the aviator It in therefore 
not a wild theory to presume that a speed 
may yet be attained which when n turn Is 
made would b< sviffh lent to cause pressure 
on the stem of th< hruln in such a niunuor 
hb to cau«t death Furthermore the force 
of Hiich violent action would be sufflcJimt to 
rupture blood vcrimIh both in tho bruin nnd 
iu ofliir purta of the body which in them 
selves might lx sufficient to cause death or 
lasting injury 


Metallurgy 

The Alloy Burrowlite is made from 
un kt 1ft roan ore obtained in th. Sudbury 
district of Ontario In the smelting process 
tin orL is crushed and then treated in a re¬ 
volving *ylimh r from which oxygen is ex 
eluded and into which a gas containing 89 
per cent hydroei» and 30 per cent nitrogen 
is introduced Tin on then In smelted in a 
erm ibh oi olhn miituhh furnace and scut 
ti n on tin flfjor Vft< r 24 houru exposure 
to tin air tin product diHintegmteM into a 
purph colored powder which {» furth* r re 
llmd mid cuHt into pig form The Bmelting 
procoHH requiriH alsvut four days Properties 
imparted to shel bv thi ad<litiou of tin alloy 
inelmh toughneKs great density u high el us 
tu limit am] ultimate tensih stnngth either 
high or low Iniigutioii uh desired and mu 

< hinnbility even wlun showim, u brim 1) 
hurdnesM ot j<H> or more — iron / radc iict 

Allowing Nickel with f^nt Ipun—Cast 
Iron is emancipating it* If from u« uccipitd 
r«»h of iMM.r c*msm to stud ami much more 
curt and attention amt what ih im>rt Higmh 
cant e\|s list js devoted to its manufacture 
T hf < ffei t of nickf I on mm depends nj>on 
the presLiic* and amounts of other uhments 
upiin tin form of the ourbon and other fue 
tors Tin pri’aencL of nickel m tawL Iron 
imiMtH inert used graphitii < arbon formation 
i e nicki 1 tends, us does silicon to grHy the 
iron 97iiN tfFict is ipiiri diUmn but tairly 
mild 1 |h r cent of nukel being L qmd per 
imps roughly to from »/ t to l p Pr cent of 
Hiliofiu iu this respect f i ht nickel doin not 
form ! nrbidcs but diBsolviK in the ferrite of 
the iron If the composition i« such that 

< om bn ml carbon is prismt in the caBtingB, 
tldH will be line iu structun in tin presence 
of from 1 to 5 tier cent nickel, uud more 
n si mbling sorbite than ptarlite and m con 
sequence hurdi r 1’lurifore it will be seen 
that nickel ixmims two i fleets quite oppo¬ 
site in liaturt by lowering the combined 
curlvon it softens the iron but bv sorbuixing 
the peurlite matrix of the iron it hardens it 
Which of thi sc will prtvuil tleiiends largely 
on the amount of combined carbon If this 
is low In the composition of iron under con 
sldcrution i e if the irou is soft uml open 
the nickel will Boften it aUll further If 
it is high from 0 1 to 0 8 per cent, the hard 
ening effect will predominate us in fact it 
generally does iu practice Grades of gray 
iron carrying from 0 50 to 0 80 per cant of 
combined carbon in general will bo hardened, 
strengthened and toughened by the addition 
of from 1 to 5 per cent of nickel Increases 
of from 15 to 40 per cent in hardness and 
in bending or compressive strength arc thus 
obtained The use of nickel often Is bene¬ 
ficial particularly in thin sections, in that 
good valiien of hardness may be obtained 
without incurring the risk of obtaining 
chilled or mottlod Iron or hard spots The 
hardness obtained In gray Iron by nickel 
additions is not due to an increase in the 
amount of carbide present, ss it Is when 

(Contin ssd on page 960) 
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WILLYS-KNT 



You Want to Keep It! 

When you own a sweet-running Willys- All these benefits are due to the very 
Knight you own a car you want to keep simplicity of the Willys-Knight sleeve- 

As the days and weeks and months slip valve principle For simplicity means 

by, you are amazed and delighted to find longer life—fewer parts to need repairs 

yourself in possession of an engine that 

actually improves with use Money s worth means mileage And >. 

mileage means a Wlllys-Kmght Mileage, 

Any number of Willys-Knight owners plus absolute freedom from clicking valves 
have reported 50,000 miles and more and hammering cams Freedom, plus the 

without any tinkering with the engine pride and satisfaction of owning a car 

No valves to grind No carbon cleaning you want to keep, season after season 

Carbon only increases compression This 

engine is quieter, smoother, more power- No Willys-Knight engine has ever been 
ful at 15 ,000 miles than when new J^noum to wear out 

W\ Ilya Knight Models 2 fxui Roadster $1171 5 />osj Tourmgjuy* 7 /w*s Touring $1325 ; pass 
Coupe Sedan (Standard Juto De Luxe $1*50) 5 pass Sedan (De Luxe 7 fuss Sedan 

liyyj allprwej/ 0 b Toledo We reserve the rtghr to change pnees and specifications MtfonU notice 


WILL Y8-OVERLAND, INC , TOLEDO, OHIO WllLYS-OvERLAND SALES Co Ltd , TORONTO, CANADA 


THE DAY OF THE KNIGHT IS HE 
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We Have Cut Their Costs 
fifty Per Cent" 

A Sterling Grinding Engineer vie it* a plant In Michigan 
He report* 

ty'e have had throe dry difficult grinding Jab* offorad 
to iu and on each one id hate ieen abfe to cut their 
cooU On one joh wo had cut them fifty par cord 
The operatou art wording on a its* nit and making 
eaohr money 

Performance! There you have it But this ie not unuaual It 
ia simply an incident in the day’s work—Incidents that are 
abundantly rich In their assurance to you that Sterling Grinding 
Engineers can come into your plant and with Starling Wheals 
show you new economies and better grinding 

Starting Orinding Bagtaean era practical man Ttiay know grinding from 
the shop out Talk to one Invite him into your plant Let him aatat the 
Sterling Wheel that he knows will five the beet result Let him tnt It The 
neve shown doeens of other plants, more 
oginaara — 


roeultm will show you Just as they have shown doeens of other plani 
and batter grinding tor this It the goal of the Stsrling Orinding feogi 
• poml that ie being attained rom* where every day 

The Cleveland Stone Company 

Cleveland New York Boeton 

The Sterling Grinding Wheel Company Division 
Factory Tiffin, Ohio Offices Cleveland, Ohio 


© 


STERLING ABRASIVES 


AND STERLING GRINDING MACHINES 
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((on fin usd from pope 5^8) 
obtained by lowering the silicon content, 
with consequent attendant machining dif 
firultieH, but in due to the superior and finer 
form of the pearllte or carbide iu the pres¬ 
ence of nii kyl — Iron Trude /feu 74 8, 2 pp. 

Permalloy has such remarkable mag¬ 
netic qualities that its us« in the manufac¬ 
tor e of submarine cables will permit mes 
sages to be transmitted at speeds many times 
that now obtainable, and that is only one 
of the inuny applications that this new alloy 
is sure to find Permalloy is an alloy of 
nickel and iron characterised by extremely 
high magnetic permeability at low magnet 
Icing furtHB Its extraordinary 'magnetic 
permeability” moons the ease with which 
inugnetlr lines of force penetrute it and 
make of it au electro magnet. It is far the 
moat i unity magnetized ami demagnetized of 
all metals now known The particular com 
position which is best in this regard contains 
about HO per cent nickel and 20 per cent 
Iron The mere mixture of the two metals 
is, however not sufficient to secure the high 
est permeability A special best treatment 
is also required When properly heat treated 
its Initial permeability is more than thirty 
times that of aoft iron Another interesting 
property of nickol Iron alloys of about this 
composition in extreme sensitiveness of 
magnetic propertied to mechanical strain 
Ho fur an has been determined, however it 
is only in connection with its magnetic prop 
orticN that permalloy is unnsnah The X ruy 
study of those alloys reveals that their 
crystal atructure is like that of nickel Perm 
alloy run easily be cant in ingots reduced 
to hilletv drawn into rods and wire and 
rolled to thin tape To tht engineer the dis 
cm fry of permalloy will metui the necom 
pHshimmt of results luntofure believed iro 
possible 1< or tlie scientist the principal in 
ten at in these high nickel iron alloys muy 
well Ho in the large rcuponao of their mag 
rutir prop<rtli8 to slmplo external controls 
\\ itlioiit all i rution of compoaltion these 
properties may be ndjiurtod through extra 
ordinary ranges by strains by magnetization 
or bv heat treatment This allows a more 
(((finite study of the wav m which thuio 
factors are ri luted to magnetic properties 
than haw been imssibk with materials 
hitherto mailubli in which their effects arc 
tHiinparaim lv mnull uud ntuv Is uosoeiated 
with (ontpliiated and irreundble rhunges 
iu otla r properties —Cun Min Jour 

Desulfurization of Coke by Steam, the 
aubjn r of i x|k rimentul work conducted by 
the Iu partialnt of tbi Interior and the Car 
nigic lnsririite of Tichliology at the Pitts¬ 
burgh b xperinn at Station of the Bureau 
of Mims bus demonstrated that the steam 
ink proiiHM effeets a greater sulfur re 
inoMil tlmn is possible with othir procnwes 
The economic importance of the results of 
these exjMrlnuntB is that they point the way 
to future utiliration of enormous rescrvia 
of high sulfur cooIh not now suitable for 
coke making At the present time only low 
sulfur coids are used for this purpose Sul 
fur in metallurgical coko givea rise to many 
problems and difficulties in furnace opera 
tioim Over 1*4 per cent of sulfur ia likely 
to produi^c an inferior grade of iron Sul 
fur will, in addition to causing trouble in 
the furnace make it difficult, if not lrupos 
sible to work the iron Any process for re 
moving this deleterious substance from the 
coke is therefore of value to both the manu 
fmtwrer and consumer of coke, if the cost is 
not prohibitive In addition to solving one 
of the principal problems of the stool Indus 
try this removal would Croat* a much 
greater coal supply from which the coke 
producer would draw his law material Many 
of the coals of Pennsylvania West Virginia 
and Kentucky are so high in sulfur that 
their use for the manufacture of metallurgt 
cal coke is prohibitive, without preliminary 
treatment by the present known means of 
coal cleaning principally coal washing 
which is not always an effective remedy 
Illinois has the greatest potential cool sup¬ 
ply of any State in the Union with the pos 
slble exception of Wyoming, which is under 
lulu by immense flcldi of low grade sub- 
bituminous coal Nearly all of this Illinois 
coal will make good coke, if not alone, when 
mved in proper mixtures with other eoala, 
but in moat cases the sulfur content Is 
above the limit fixed by present standards. 
Muny processes have been tried for the re¬ 
moval of sulfur from coke. Including steam, 
but most of thorn have not mst with any 
degree of success The investigators at the 
Bureau of Mines laboratories found that be¬ 
tween 10 and 10 per cent of the total sulfur 


In the coke Is removed by simple • totaling 
at 750 degrees C With alternate vacuum 
and pressure treatment the dcaolfnrisation is 
Increased to 20 to 2D per cent 
New Practice in Metallofraphv^-Two 
important developments iu motalfographlc 
analysis have been announced in recent 
months. One is conical or indirect illuml 
nation of the specimen under examination 
and the other is the effect of very high power 
magnification Conical illumination, what 
over its merits, is a unique development The 
results are a truly beautiful picture of the 
structure of the steel The chief advantage 
is ability to bring out depressions and ole 
vntions In the crystal formation which are 
entirely Indistinguishable by direct llluminat 
ing methods More details os to the forma 
tion and orientation of crystals, their slip 
and deformation, and more light on grain 
boundaries and the effects of certain heat 
treatment processes are among the likely re¬ 
sults As to high power, methods of polish 
ing and etching huve been so perfected that, 
with the aid of certain apparatus and photo¬ 
graphic equipment, magnifications up to 9000 
diameters have been obtained Those have 
revealed beautiful crystallisations which 
throw new light on problems in metal struc¬ 
ture and the effect of various hot and cold 
working processes,— Iron Aye, 113*0. 

Steel Made Direct from Ore*—A 

French patent was issued recently to L P 
Basset of Purls on hia method for making 
steel directly from iron ore The procev 
consists in subjecting the ore, mixed with 
the amount of carbon necessary for its re¬ 
duction and with appropriate fluxes, to the 
action of u flame obtained by the combustion 
of powdered cool in the quantity of heated 
ulr necessary to Insure combustion to carbon 
monoxide and a small amount of carbon 
dioxide In such a way that in spite of the 
slight low* of metal due to the oxidising 
action of the carbon dioxide (OS instead of 
100 i>er cent reduction) there results an 
economy due to the diminution in the quan 
tity of powdered coni involved and the easier 
crushiug of tiic latter On the other hand, 
the production of curbonic acid which is 
accompanied by the Iib< ration of 14,550 
II t u per pound, as compared with 4450 
iwr pound for curbon monoxide, represents 
nn important saving on fucL— Automotive 
Ind 

Mining 

The Greatest Progress In the tech¬ 
nique of tile evnlildc pruccaa was made in the 
application of the well known reaction by 
which copper and oilvt r may b< precipitated 
from tyauidc solutions by acidification The 
hydrocyanic ucid thus set free may be 
changed back into the form of ono of its 
alkaline salts by thr addition of au alkali, 
or with a gri ntor dt-greo of safety, may be 
withdrawn by the application of a vacuum 
and re-dissolved in an alknllno solution An 
application of tho first method is described 
thus by Harley B Wright Neutral cyanido 
solutions deprived of free cyanido wers 
treated with sulfuric acid The precipitate, 
cuprous cyanide was allowed to settle and 
was filtered after which thu solution was 
made alkaline again by lime and was re¬ 
turned to the circuit Incidentally, 80 per 
et n t of the gold was precipitated with the 
copper —tuny and Min Jour Ttcji, 117 3. 

Electric Wire Safety Lamps.—Flame 
safety lamps have been available for over a 
hundred years but during the last ten yean 
safe and practical electric lamps have been 
perfected Those have eliminated many of 
the flame safety lamps, and in a few mine* 
have replaced open flamo lamps. But there 
are still more than twice as many open 
lamps as electric lamps in the mines of the 
United Staton all of which the Bureau of 
Mines declares should be discorded in favor 
of an approved type of electric lamp There 
are several electric miners' lamps which have 
been approved by the Bureau for safety and 
efficiency which give good light and which 
are easily maintained and carried Some 
flame safety lamps will always be used, bat 
mostly for detecting gas, although they 
might be supplanted if some simple, reliable, 
and cheap gas detector wore developed An 
open light and gas oouatitute a vicious ban* 
ard, while if there be coal dust present in 
the vicinity the consequences are multiplied 
many times. An open light and Mack 
blasting powder also constitute an explosion 
hazard, vividly attested by several serious 
disasters. Gas is released from the coal 
formation in numerous ways — by small 
feeders or Mowers in the coal; by falls of 
roof, by drilling Into or blasting vaalts, 
horsebacks, and day veins, from tbs floor— 
(Con tinaed on pop* Ml) 
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The new Ford all steel body and weather proof cab mounted on (he Ford u*orm drive 
chassis at $490 fob Detroit, is the world's lowest priced complete one ton truck. 

A Preference Based on Quality 


There is deep significance in the fact that 
78% of all trucks of one ton or less capacity 
m the United States are Fords 
This overwhelming preference for Ford haul¬ 
age units has its basis in the low cost of Ford 
transportation, the rugged construction of the 
truck itself, and its unusual adaptability to 
every line of industry 

Mechanical excellence, simplicity of design 
and ample power are further factors that have 
contributed to the popularity of the Ford One- 
Ton Worm Drive Truck 


As a logical step in providing dependable 
transportation at the lowest possible cost, the 
Ford Motor Company is now producing an 
all-steel body and steel weather-proof cab 
mounted on the Ford Truck Chassis, selling 
at the remarkably low price of $490 

Merchants standardizing their delivery sys¬ 
tems on Ford One-Ton Trucks have available 
the facilities and assistance of over 33,000 
Authorized Ford Service Stations, conven¬ 
iently located to their business 


Detroit, Michigan 

See the Nearest Authorized Ford Dealer 


CARS • TRUCKS • TRACTORS 
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Transportation Ability 
Determines Value 

The high value which users place upon GMC trucks 
Is based, not upon their initial cost—but upon their 
ability to deliver dependable, economical and endur¬ 
ing haulage 

And this value is further guaranteed by the knowl¬ 
edge that the list price of a GMC truck is the actual 
cost of producing it, plus a fair profit—no more 

Likewise, GMC users have come to value their “used 
trucks” in the same way—by the actual transporta¬ 
tion left in them 

Consequently, resales to GMC users become transac¬ 
tions governed strictly by the actual menu of the 
new GMC, and of the old truck that is to be “traded ” 

Only upon such basis can sound, satisfying business 
for both buyer and seller be established 


General Motors Truck Company 

Division of General Motor9 Corporation 


PONTIAC, MICHIGAN 


Distribution Centers at 


Baltimore 
•Birmingham 
* Brooklyn 
Boston 
Buffalo 
Beaumont 
•Cfclca to 
♦Charlotte 
•CWv eland 
Cincinnati 

*s?ii: bur « 


♦Denver 
Detroit 
Dayton 
El Paso 
Erie 
Houston 
♦Indiana polls 
Kansas City 
*Los Angeles 
♦Louisville 
Lincoln 
London Eng 
♦Memphis 


♦Minneapolis 
♦Milwaukee 
Montreal Quebec 
New Orleans 
•New York 
Oshewe, Ont- 
♦Oakland 
Omaha 
♦Philadelphia 
Pittsburgh 
Portland 
Parkersburg 
♦Pontiac 


•Direct Factory Branches 


Rochester 
^§t. Louis 
an Francisco 
cattle 
pokana 
alt Lake City 
agtnaw 

B n Antonio 
reveport 
Toronto Ont 
Vancouver B. C. 
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(f'onfmufid from page 150) 
and in uomn places may even leak into the 
workings from n gas well Nobody run soy 
Unit gun twit not b* encountered, but it 
can be suid tbnt it may be sooner or luUr 
ll»er« fore uv u definite safety measure the 
Bureau of Mine* holds that the powibility 
of a gits r*. louse is ever prosent in coul 
mines, and that closed lights should be used 
In other words the open light is unsafe. 

Tungsten Steel for Drills,—The Mining 
Jauinul (Loudon) records an attempt on 
the Hand to use an extra hard steel of high 
tungsten content for drilling rock A method 
has beta found of welding the alloy to ordi 
unry drill stcil The best ordinary drill 
steel does not drill more than 15 tv 18 tun 
btfore it is blunted and losca LU gaugo, 
und huH to be rcgharpeuid The special 
tungHtm steel alloy costs 2s Od. per lb, 
against 6'^d to 7d per lb for ordinary 
Hftud but it is claimed it will drill 48 ins 
before neetllng re'Hhnrpeninx It is proposed 
to ntld a abort length of the high cost alloy 
to the ordinary stud Thia has been made 
poNwiblo by the introduction of the elcotrii 
hntt adding machine With this machine 
the two surfaces to bo welded are brought 
together in stub u wuy ns to complete un 
nle< trie UrcuiL, und in the intense beat gen 
4rated ul the junction of the two steels the 
nipilsin prtHsuro in applied and the weld 
is roinph U \N ith this machine nearly n 
wild pi r mirmti mu bi made and if these 
wi Ids will stand up under tin rfpeaud (ter 
i iiHsion of the hninmor drill blows in the drill 
hole thin in ii iMiHNibllity of n big mhnnte 
in ttdiuiml prtuIk* In recent years tlu 
ttunuill conwuiriptlon of rock-drill bus uvi r 
ag< d fJ'VU.OUU and even If wo deduct the 
cost of iiistiilliiik i lectrii welding furnaces 
tlu gain of liimiig to hamlli half the weight 
of ilrill Nto< I fornu rly used, both on the hut 
fact and innh rground, and the roduction of 
shiirpcrdiig charts Mill be considerable — 
( an Mm hno 

Rubber Linings for Tube Mills—The 

tula mill is u kiiI for breaking up on Ortli 
narily tiny consist of a large tub< of metal 
UiimI willi alloy sti el in orih r that thu ubra 
«|on of a ton of Ichmi mm hit, und fulling ore 
inuj i Huso tin hast pONsibb amount of wear 
Strang* ty * hough It Iuin Is * ii illHiovcred llmt 
rubbir forms n letter lining for tube mills 
tbim Nte< I It IhhIm lougf r than «ttd Says 

( outtihfin Minitio ftmr Mi tallurgiNt* in 

South Africa h»iv< not bun alow to take up 
tin in w iilta Tlu original (xpcntmutM at 
< obalr Ontario Ntiinuiateil lmmediutL uition 
In Itaiut prm tun lumps of tin iturd abrasivi 
on are unpcI hi the mills in plan of tlu 
NtM I halls or round* d p< bbh n uni d in ( uiiu 
iliun imlW Tins* lumps are of course nh^u 
In i with sharp i dgns and are txtrcmelv 
tough ' 111 * first st* p was to plan blocks 
of rubh* r latwnii tlu «t* d luu n From 
this It was di t< rminul that Milcani/od rub 
1 m r dins not vvmr ns well as soft raw rub 
ber Lxptnimtits wnli tht latti r are still 
proceeding and though it is too early to 
com hide rh finitely that tilt soft ruhht r will 
riplnc* stial nsmomlcallv it is admitted 
that so far un tin experiments have gone 
tin v an distinctly rncnnragitig First cost 
of tlu. mill is very imuli higher whin lined 
with rubber but against this ndih <1 cost is 
the longer life of the rubber estimated as at 
least thru tiims that of stiel and othi r ad 
\unlugm Nik h as imroastd grinding i npm Ity 
and lower power consumption In (hinudian 
priietiit a saving in power of 24 jiur rent 
Inis Istu rtcordid tin rubbir lining being 
onh about mu »ighth thr wi Ight of one of 
Still 

4 New Prospecting Method. —A novel 

devi liipnu lit tampuign by which cxtuisiu, 
prnxpictlng is being done with rock drills 
mid siitioiiui drill stool from drifts cross 
cuts, raises and stopis has Islii inaii{,uratut 
by n l tub mining company Thp new method 
is proving highly satisfactory as to costs 
mid tuns rispiirod to obtaiu n glvtu amount 
of Information As tho silver lead ores of 
thi« mine occur in rather irregular bodies 
found in three favorable limestone forma 
tluns, prospecting and development are of 
first importance That marked ecorfomies 
enn be mode and ranch ore located by the 
new method has been proved and Its use i* 
being expanded rupidly The progress made 
in developing thp equipment used is interest 
ing In 1910 a 40 ft horltontal bole was 
driven from the top of a raise to connect 
with and drain the East shaft of a Butte 
mine The raise being rather smsll, 2ft 
seitlons of rod mode from 1% in pipe were 
used, one piece being welded to u regular 
drill shank, the remaining sections having 


Classified Advertisements 

The Market Place for the Small 
Advertiser 

Rate for advertising In tbli section 1C 
cents per word for as eh Insertion payable 
in advance Minimum space acceptable 
20 words Rate card giving diaeounts for 
number of Insertions sent on request. Ad 
vertisement* for insertion In the July Issue 
should be In our orace by May 20 


_FOR ADVERTISERS _____ 

I WRITE BOOKLETS folder*, letters complete 
follow up tor manufacturers, mail-order deafer*. 
Long experience Write lor prices. L Taylor 
Box B I* hreepurt. Ill 


ADVERTISE In 24 Big Sunday Newspapers, 24 
word* *10 Helpful Uuld* listing ItfOU publica¬ 
tions 4c stamps Wade Advertising Baltimore 
Bldg Chicago 


_ AGENTS WANTED 

MAKE MONEY silvering mirror*, all kinds 
plating knives, spoons, auto headlights, Ouitlu 
tarnished. International Laboratories, 80* Fifth 
Ave Dept RA, New York. 


NEW AUTO ACCESSORY 
tails (1.60 tree Sample 
I old Connecticut. 


Costs • cents. Re- 
Box 4*4 K. Hart- 


860-8200 A WEEK Genuine Gold Letters for 
store window*. Easily applied tree Bample*. 
IJberal offer to general agents Metallic Letter 
Co 140A, North Clark. Chicago 


BIG MONEY and fast Bale*. every owner buys 
gold Initials for hi* auto You charge 81 60, 
make |1 44 10 order* dally easy Samples and 

informal Ion free World Monogram Co 
31 Newark N J 


Dept 


TEL1 THE WORLD WITH SIGNS Our gen¬ 
uine gold window fllgn letters are an excellent 
money-making proposition for handy man Blann 
Sign Hystom Belhune Avi^ Detroll Mich 


OWN Mi 


A BUSINESS OF YOUR O 1 
ling Cine* Name and Number Plate* 
CheckerlHjard* Signs E Palmer 61* 


WooaUjr O 


AMERICAN MADE METAL TOYS AND 
NOVELTIES 


MANUhALTUREHS on large scale and home- 
workers wanted to manufacture metal toys and 
novel)loti Barking iJogs Wag Tell Pupa Wild 
Animals, Automobile* Indians Bird Whistle*. 
Low hoy*. Baseball Players Cannon Toy fiddlers 
Statue* of I iberty Miniature Capitols Bathing 
( Irl Souvenir* and other* Unlimited possibilities 
Guaranteed casting forms complete outfit fur 
nished manufacturers fi*om |5 00 up No expen 
encs or tools necessary Thousand* made complete 
per hour 1924 huslna** *Url» now We buy 
good* *1] year and pay high price* for finished 
goods t ash on delivery Contract orders placed 
with manufacturer* special casting forms made 
lo order Catalog und information fr«# Corre¬ 
spondence I ml tod only If you moan huntness Metal 
Ca*t Products Co 1*96 Boston Road New York 


AUTOMOBILES_ 

AUTOMOBILE owners garngemen mechanics 
send for free copy America * popular motor mag* 
rino Contain* helpful money saving articles on 
repairing overhauling. Ignition carburetor* bat- 
tarie* utr Automobile Digest, 642 Butler Bldg 
Cincinnati 


_BUSINESS OPPORTU NITY _ 

ITALY A first rate Italian Firm which has re¬ 
cently erected a very line and large aton-bouaa In 
the heat point in Horne wishes to enter into buai 
new connection with an important American Com 
puny willing to throw it* product* on the Italian 
market B**t rciorvnce* cun he furnished Ad 
drees Laposisione Sgivadorl Rome Itaiy 


YOU LAN have a husineaa profession of your 
own and earn big Income in service feu*. A new 
system of looL correction . readily learned by any 
one at home in a few weeks Easy term* lor train 
lag openings everywhere wllh all the trade you 
can attend to No capital required or goods to 
buy no agency or soliciting Address Stephenson 
Laboratory 29 Back Bay Boston Mass. 


CHEMISTRY 


YOUR CBEMU AL problem solved and working 
process furnished for FIVE DOLLARS Write 
me W Stedman Richards, Consulting Chemist 
Boy 2102 Boston Mas* 


FOE SALE 


t mechanically In good c 
■ entire lot Write for 


V 


... prices, etc _ 

llg Electric Ventilating Company 2860 N 
Avenue Chicago Ilunola 


IMPROVED MADE TOYS 


WANTED Mi 

manufacture Me_ r _. 

ful opportunity Mill! 
Birds. Wild Animals. 
Roowler* 
of liberl 
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Mmi tpto oomfMrcUl 
to rnmnum, m*kln* 
-*- - " test*. 


modal*. drawing *xx*rim*nU or testi 
. *AeS*ncy, ** cr *or and amp)* Mulpment 


, TOJJH P.A-IXNT, wrij.^ TOJ* 
nd. Or* 



specialise: 


SERVICE FOR INVENTORS 



LANGUAGES 



«nsc 


SYSTEM Matterker to All 
r*. |1 94 *ach Ungu*|f*i bo- 
n. Canton*** Danish Dutch 
Carman, Hungarian Italian 
Panjabi, Polish. Fortugue** Hu 
Spanish 8w«dUh Pronoun elm 
«aon laniraaf* Dictionaries. 
», A/ro*emitic Amcrln 
9lb*rie, Blnlndlc L*n 
ny 8 Wa*t 40th Street 


_ UTHA1Y ASSISTANCE _ 

SPEAKERS Lecturer*. Writer*—We prepare 
epeerhe* lecture*, e**aya special article*. Prompt. 
Mifcotarly service Author* Research Bureau 500 
Fifth Av* , N*w York 

MAIL ORhCt BUHINVM 


ISO WEEK evening a, I made tt j mail order 
buafneM. Booklet for *tamp toll* how Sample 
and SKI* ** article* worth 13 


Al*ri 


MANVFACTUIUS 


r **s 


MISCELLANEOUS 


ENGINEERS AND DESIGNERS. small anti fric¬ 
tion ball nearing for weight and thrust. aceur* 

Engineer BIS Columbia Road. N W Washington 


Engtn* 
D C 


kESyvKS*-" Wtaffla 


SELL TDFQLAS BATTERY TRAYS for u« 
under Radio Batterlw lave* CarpeU and Ruga. 
Ideal for ua* In Refrigerator*, many other house¬ 
hold use*. Writ* Rua**ll B Crewman D«pt. A. 
200 Fifth Av* Now York City 


GENUINE Indian-made h**k«U blanket*. be* 

g£|^iBrTftMJraS!lS p » 


PIOTOUAFHCR8 


THAT SETTLES IT CM your outdoor npof 

SLOTtitijisUK. TfcJffiWB"® 

ton la, Ohio, 

j PHOTOGRAPHS without film* or plat** Won 
derfujly artlstle. Nothing to mIU Photo and 
UutnHlUont. thlr& cent*. Will Wilkin- 


POSTAGE STAMPS 


24 Vj 

of eooo 

La u: 




Lift 

[tamp 


SALESMEN 


g?S %: 8 Sy; 
Mafo\SSSft 8 . 

'TMIt«S at otto*. Ill* Oaarka plan I* sweeping 
ihe ooumMrrtB today , giving name, of your 
~ca* M4wafi&gton Bhrd Chicago. 


"*Jntr Qgarka, 


SELL COAL IN CARLOAD LOTS Sid* or 
mala fin*. xkpefTapo* man ****** nr Earn week » 


sata 


in* t 

iB L.I 


mastt- 

_a 


WAMSEMCS ANUWAR PUrfOS 


pipe thread* on both ends. The necessary I 
sleeves were provided for coupling the rods 
together as In ordinary pipe fitting, with the 
exception that the threads were cut to permit 
the pipe meeting end to end Bit ends were 
threaded to fit tho sleeve* The hole was 
drilled in altered Butte granite and the shaft 
drained. The Anaconda (tapper Mining Co 
developed the method still further and drilled 
holos to a depth of 60 ft. through altered 
granite and goh During the lattor purt of 
1023 the campaign of deep hole prospecting 
referred to was entered upon and carried out 
Vs already stated, the results of this cam 
paign have been satisfactory and the use of 
the method is being rapidly expanded Nor 
rnally, 12 mile* of development work Is done 
annually in the Chief Consolidated mine, 
and, as this consists largely of cross-cuts, 
much of this work can be done by drill holes 
at a pronounced saving The present equip 
ruent conforms closely to thut used in stand 
ard mine practice and consists of a rock 
drill, 3 in single screw columns arms mul 
saddle, 1 in air hose, % in w uter hone, drill 
bits, threaded drill rods, sleeves and water 
connection swivel —hng and Min Jour 
Prise, 117 9 2 pp, ill 

Railways 

Locomotive* with flexible Wheelbase 

on the Garrntt sysli m arc bGng introduced 
to a considerable extent in Africa uiid India 
for narrow gage linos having heavy grades 
and numerous sharp curves The largest of 
these engines is a 97 ton locomotive of tho 
2 8 <M) 8 2 tlnss, built in Lapland receutly 
for the meter gngt lines of the Burma Boil 
way and it is the first engine of its type 
to have eight coupled groups of wheels. In 
other tyjics of flcxihio locomotives the main 
frame extends the full luigth of the loco 
motives and is supported on one fixed nnd 
one swiveling group of wheels us in the 
Mallet engine or on two swiveling groups 
as in the Fnirlie engine The Uurndt tn 
gin* however hna the boiler turned on a 
steel deck slung between two trucks with 
pivot supports on the near ends of the trucks 
nnd the eylindt rs plac**d lit tho out* r ends 
Additional adhesion weight is giv<n by tanks 
and coni bunk* rs on the tracks In tho tii 
gine for tho Burma Hallway the tru* k b* ur 
lugs are spaced 32 ft 9 in cent* r to center 
nnd the total hngth is about 70 ft The 
two end driving axles and the two groups 
of eight 39 In driving wheels can adjust 
themselves independently on curves nnd tin 
<ngims U designed to traverse curves of 250 
ft radius. On one truck is a 1500 gal tank 
and on tho other is a (KM) gnl tank and n 
f» ton coal bunker Thi weight averages 
10 tons on each driving axle and 0L£ tons 
on oath of tho two end axles —Eng Acir* 
Record 

Americanizing German Railway Equip 
ment —Bulk freight traffic is an impor¬ 
tant source of r*venuo on any railroad and 
decidedly ao in Germany One of the now 
objectives of the railway administration is 
to dev* lop the methods of handling iIiIh class 
of truffic to the highest efllcli ncy, nnd in 
line with this policy they have gone so far 
ns to contemplate the prnetlcnl re organirn 
tion of the system of handling the oomniodi 
tics. They are following in this resptot 
certain principles will* h wore establish* *1 
long ago in Americun railway practice Dm 
to a combination of conditions the German 
railways are putting into service expori 
montally certain new typ^ of freight car 
equipment which nre a decided advance both 
as to size and weight and as to improved 
design over anything which has been in 
use heretofore The types are of CH) tons j 
capacity, one fv>r bulk freight service and 
tho other a fiat bottom car for general scr 
vice With the introduction of the new 
rolling equipment, the railroad* are also ml 
vancing tho standards as to track nnd road 
bod A heavier rail weighing 40 3 kg r^ r 
meter and designed to withstand a wheel 
pressure of 12 IS tons is being laid on the 
trunk lines. Bridges are being reinforced 
or rebuilt for 25 ton* axle load and eight 
ton meter longitudinal load, so that a few 
years hence, those heavier standards will 
prevail on nil the main lines In handling 
bulk commodities, the feutnre of automatic 
unloading presents such obvious economies 
that its importance con scarcely be over 
estimated Tills idea of rapid unloading is 
appUod in the new designs of cars to the 
handling of commodities such as coal, coke 
sand, gravel, etc This improvement in (3nr- 
man railroad equipment is just another in 
dtcfition of Germany’s titanic efforts to gain 
world mastery in commercial life It is the 
counterpart of the expansion of German “J 
dnstrict since the war —Railway Rtm, y 74 if* 
2 pp., CL 


FACTS ABOUT A FAMOUS FAMILY 



375,000 tons of steel 

Many people suppose that all steels 
are allke But General Motors met¬ 
allurgists specify 45 different analy¬ 
ses of steel for uses as varied as the 
sturdy frame of a five-ton truck and 
the delicate needle-valve of a car¬ 
buretor 

Altogether, the companies which 
are members of the General Motors 
family use more than 375,000 tons 
of steel a year, equal, approximate¬ 
ly, to 8,300 freight car loads 

So large a purchase insures both 
quality and economy, and makes 
General Motors an important factor 
in the lives of many thousand 
families who depend upon the 
prosperity of the steel and allied 
industnes 


GENERAL MOTORS 

Bujck C .mi lac Cm-vRon-r Oakland 
Oldsmobill GMC Trucks 

General Motor* can, trucki »nd Delco-Light product* may br purchased on tb* 
G AMC Payment Plan. Insurance icrvice m fiinmhed by General Exchange Corporation. 
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“It’s HARD yet it’s Easy:’ 



Hard Maple 
is easy to get, 
easy to pay 
for, and hard 
to equal. 
For 156 dis¬ 
tinct spec¬ 
ialized uses 
it is the 
Standard 
Wood in 
Ameri¬ 
can In¬ 
dustry. 


The 156 kinds of use where HARD 
MAPLE is a “must” (if quality is 
an object) are listed and explained 
in the 60 pages of the new HARD 
MAPLE Book. Also there are 10 
tables of official statistics, showing 
the comparative strength of all 
American hardwoods, as to com¬ 
pression, shearing, tension, etc., also 
beam-tests, impact-bending, etc. 

The book is a revelation of the 
HARD MAPLE FACTS of today 
in the American manufacturing 
world, and is a thought-stimulator 
as well as an invaluable quick refer - 
ence work* 

Kindly use letterhead in writing 
for your copy. 

The Northern Hard Maple Manufacturers 

311 F.R A. Building, Oshkosh, Wisconsin, or 
311 Cummer-Diggina Building, Cadillac, Michigan 


“This is Station ■■■ 

(Continued frqm page 838) 
short wav© transmission coming in to fill 
the role of the ideal link between “pickup” 
microphone uud broadcasting station, A 
abort wave transmitter located at the very 
scone of the radio feature, can now bo 
employtd to pick up the Rounds nnd trails 
mit them through space at an Inaudible fre 
quency so fur as receiving sots are con 
cemcd to thr nearest broadcasting station 
where the feature is received, amplified and 
re broadcasted on atandard wave lengths for 
the radio iiudknc© nnd furthermore if this 
station is a primary broadcasting station, 
the feature is put on the air ut an inaudible 
or repeating frequency which will have high 
power to obtain distant transmission This 
latter wave will bo picked up by a chain 
of repeating stations of the same nature as 
the Nebraska repeating station of todny 

There are a good many possible paths in 
the ether for these repeating waves, so we 
are assured by radio engineers, and with 
a sufficient number of proiwsrly located high 
power repeating stations on indefinite num 
ber of programs will be made available for 
the secondary broadcasting stations of low 
power Mbich will repeat and broadcast at 
a frequoney or wave length audible witfy the 
usual receiving sets 

The Question of Dollars and Cents 

Aside from the solution of several of our 
present technical troubles the shortwave 
repenting scheme tends to solve the economic 
phase of broadcasting Loug has it been 
predicted that at some future time many 
of the indept ndont broadcasters are bound 
to give up broadcasting in that there are 
no tangible n turns for thoir efforts and the 
oxpuisis of broadcasting arc steadily mount 
ibg bight r and higher Then too it acems 
but a matter of tinn. when our radio enter 
tairnrs who now glvu tlicir services so 
willingly for whatever puhhcjty there may 
be in broadcasting their i fforts will demand 
remuneration for their services 

Please note how this economic phase is 
met by tliu short wave transmission from 
tli© primary broadcasting station and the 
repeating stations scattered throughout the 
country i he primary station located in the 
metropolis is in a position to get the finest 
tab lit of the land If the artists must be 
paid, tin n tin expenses can bo distributed 
among all the repenting statious over a wide 
expanse of the country Even Ht the present 
time the American Telephone A Telegraph 
Company has mirh n plan In actual oper 
ution Instead of short wave transmission 
this company, with its sphndid network of 
telephone wires makes use of telephone links 
to tie up the master studio with the re broad 
rusting stations In Washington the tele 
phone company maintains a special re^ 
hrosdoasling station WCAI* width handles 
the same programs ns the WJIAF station in 
New York City Then, too tilt WDAF 
programs are seut by wire to certain stations 
In New Hn gland which re-broadcast to their 
local audiences Whatever expense muv bo 
connected with the securing of the programs 
can certainly be apportioned among the va 
rfous broadcasting stations in suth An ar 
rangement thereby tending to solve the 
great economic question of broadcasting 

And at the Receiving End 

W hilo the broadcasters are working on 
the problem of moving the programs up 
nearer to the listeners in, radio engineers 
are ut work on better and still better roeeiv 
Ing sets For let us admit, many of us' 
like radio fishing best of all—this business 
of seeing how many stations we can pick up 
in om evi nlng, and how far The author 
cannot help but indulge in a little remlnis 
oenoing at this point. HU thoughts go 
bank to lhose winter days in 1909 when he 
was working a crude two-slide tuning coll 
nnd a crystal detector whilo trying to pick 
up the dot and-dash message from Fort Wood 
whie-h was to tell ua bow we were coming 
through with our radio telephone transmis¬ 
sion The author fussed and fussed but 
without success Everything but the desired 
station could be heard In the head*phones, 
Indeed, even a passing battleship had just 
called us up with the short but sweet mes¬ 
sage “For Pete ■ take change the tnne I rt 
The operator aboard the battleship was re¬ 
ferring to our Anvil Chorus, which had juat 
been played for the fifty first time At any 
rate we finally resorted to the Postal Tele¬ 
graph wires In the nearby ship-reporting 
tower then In use at Sandy Hook, as a 
quick nnd reliable means of hearing from 
<rar collaborators but eighteen miles away 
Fifteen year* later the author sits before 


a neat cabinet with two simple dials on 
which are marked the call letters of various 
stations, both lpoal and long-distance. The 
author gl&noes at bis watch, it it, two 
o'clock. Then he looks through the radio 
program columns of the newspaper—it 
makes no difference what newspaper, for all 
newspapers must carry the broadcast pro 
grams of the day 

There is a program in Philadelphia at 
two o'clock. There is another program in 
Providence Still another is on the air 
from Cleveland On© New Tork station is 
working at this hour Very well The two 
handles aro turned until the dial pointer 
indicates the New Tork station Instantly 
a violin solo comes out of the flared horn 
of the loud speaker, standing alongside tin 
long cabinet The two handhw are adjusted 
for the Philadelphia station, and out comes 
the voice of a well intentioned lady speaking 
on some subject or other which has little 
appeal to masculine tastes. Once more the 
handles are adjusted until the Indicatom 
point to the Providence station Instantly 
the strains of an orchestra oorae drifting out 
of the horn with plenty of volume to fill 
tho room, yet soft and sweet and most life 
like We linger a while, because this fea 
ture suits our particular tastea. What a 
boon, this business of being able to choke off 
undesirable programs and to select desirable 
ones t Finally, we set tho dials again, this 
time for Cleveland, only to hear a fair 
pianist at work 

That evening we are going to visit friends 
—friends who have no radio—odd people 
these, but perhaps they are not to blame 
for their sole conception of radio Is the 
squawking loud speaker in front of some 
cut throat radio shop We take the radio 
receiver with us, together with the loud 
speaker That evening our radio receiver is 
placed on the living room table in the home 
of our friends Wt turn the knobs and 
bring in the President’s speech from thp 
bunquet table several hundred miles away 
We dance to the music of a Chicago orchen 
tra We tnne in twenty nine separate stti 
tiona in two hours' time And we sell the 
idea of radio to our friends before the eve 
ning is over 


The set in question is entirely self-con 
tained There is no antenna connection 
No ground wire Is necessary Inside the 
set is a small oblong frame with a dosen 
turns or so of wire, known as the loop 
which serves to intercept the radio waves 
That little loop takes the place of tho ele 
vntod wire measuring 100 feet or more m 
length, heretofore required for radio recep 
tinn Furthermore this set contains a few 
dry cells to operate tho six vacuum tubes 
The only external connection is that running 
to the loud speaker And tven when the'set 
is bring curried about, in the automobile 
street car, onnoe—anywhere, the rndlo waves 
from stations several hundred miles away 
can be intercepted and reproduced good and 
loud 

Of course this particular type of set is 
admittedly, the 1024 model Rolls Royce of 
receiving sots It Is known os the Arm 
strong super heterodyne having been devel 
oped back in the World War days by Major 
Armstrong—that samo young man who was 
working on the crude vacuum tube circuits 
during his college days in 1913, The super 
heterodyne takes the weak energy inter 
copied by the small loop, plays it off against 
a loenlly generated wave, and the resultant 
wav e is passed through radio frequency 
amplifiers at high wave lengths, because tin 
so-called untuned radio-frequency amplifies 
tion is most efficient at high wato lengths, and 
onto the detector This arrangement makes 
for the utmost efficiency with simplicity 

The advont of special filament vacuum 
tubes with a consumption of one-quarter am 
pere in some cases, and even as low as six 
hundredths of an ampere in others, hn« 
mode It possiblo to multiply the number of 
tubes la individual receivers. Consequently 
radio engineers have been able to develop 
new receivers In which four, five and six 
tubes are employed Whereat the receiving 
sets first employed In radio broadcasting 
^vork Intercepted the radio energy and 
brought it directly to tbs detector tube 
which In turn delivered an audio-frequency 
energy to one or two audlo-frequenoy am pH 
fylng tubes to be amplified for very loud 
headphone or even loud-speaker reception 
the present day receivers Intercept the sann 
amount of radio energy but paes it through 
one or two atagas of what is known as radio 
frequency amplification, before taming it 

(OoaMawfd tm page H8) 
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Lead makes it safe to telephone 
even when the lightnings play 



P LAIN gray lead seems a stupid* 
lumpish metal \ et when thunder 
trashes and lightning flushes 
around your house* that same lead enables 
you to use your telephone w ithout danger 
of electrocution Even if a holt of light 
mng strikes the wires while you are talk¬ 
ing lead protects you from hurm 

Lead is the principal part of the fuse 
which is used in the modern telephone 
system as a proteetion against unusually 
heavy electric currents When a light¬ 
ning bolt reaches the fuse, it melts the 
lead of the fuse This stops the current 
and prevents it from reaching your in¬ 
strument 

There are about 70 000,000 fuses in 
telephone systems in the country, and 
lead is m them all More than 27,000 
pounds of lead ar< used o\ery year in 
renewing burned-out fuses 

A secondary protection 

Every telephone line has, in addition to a 
fuse, a device called a protec tor bmull 
particles of lead in the se protectors, w hie h 
are both in the exchange and your end 
of the telephone line, melt wluii lightning 
strikes the line and break the line over 
which the current is traveling toward 
you Ihe amount of lead used m this 
way is about 1,000,000 pounds Renewals 
require the use of about 700,000 pounds 
more every year 

How lead helps you phone 

Lead in fuses is only one of many uses 
to which this metal is put in the tele¬ 
phone system Every time you telephone 
you summon the help of lead In the 
telephone instrument and box is an 
average of 51 soldered connections Lead 
is in all of them Exchanges in the 
United States and telephone lines run¬ 
ning out of them have billions of soldered 
connections, with about 822,000,000 
pounds of lead in them Changes in con¬ 


nections require the use of about 
70,(KM),000 more pounds of lead every 
year 

Sheath8 of lead 

Millions of [Kiiinds of lead are necessary 
to provide snug coverings for telephone 
cables One company uses in a year 
more than 7 1 000,000 pounds, to cover 
87,300,000 fut of cable Today there 
arc in this country about 82,000 miles 
of telephone telegraph, radio and elec¬ 




tric light ( ib!e covered with leud — 
827,800,000 pounds of it Ylong tins 
(able are more than 6,000 000 pounds of 
lead for conflicting and sealing the ends 
of < ihlc to keep out moisture and for 
terminal boxes 

IT here you see lead mod 

I N telephone systems, you do not see 
it or ix aim the important work lend 
is doing Hut in paint, lead in the form 
of white -lead the basic lead carbonate 
and red-lead, a lead oxide, is known 
the world over And after all it is this 
use of lead that is most universal 
For gtnerations painters have used 
white-lead on mu li surfaces as wood and 
red-lead on metal ns standard protection 


against the nssuults of the weather Rot 
cannot d< stroy the house whose surf area 
are covered with pure white-lead and 
pure linseed oil Rust cannot attack the 
iron and steel that are thoroughly pro¬ 
tege ted with red-lead 

Propert y ow m rs w ho jealously protect 

their money invest- __—, 

meats know from C 
experience that * 

white lead guts the surest proteetion 
for 11 10 surfacts of their houses lhcse 
owners huve learned the truth of the 
words, ^ave the surface and you save 
all * lhcv realize now that the cost of 
good paint is secondary to proteetion of 
the covered surface 

Producers of lead product* 

Dutch Boy vlnUdead is the name of the 
pure wlute-leid made and sold by 
National Lead ( oinpanv On everv keg 
of Dutch Boy white-lead is reproduced 
lhe picture of the Dutch Boy Painter 
show n U low This trade -in irk gu iran- 
tces a product of the high* <4 quality 

Dutch Boy products also include red- 
lead linseed oil, flutting oil, babbitt 
metals, and solder 

National l«cnd Company also makes 
lead products for prac tic ally eve ry pur- 
posetowhichhadeanbt put mart indus¬ 
try nndduily life tf v on want information 
regirdmg any particular use of lead 
write to us 

If vouwish to rernl furthc r iiImhiI this 
wondc r metal we can tell y on of a num¬ 
ber of interesting books on the subject 
The latest and probably ^ ^ 

the most complete story % ; 

of lead and its many uses ( \ 

is * Lc id the Precious i 
Metal, ’ published by the ^ 

(enturv Compinv New 
\ork If you arc unable to 
get it it your bookstore, 1 i, 

write us or the publishers i i IP Am 


NATIONAL LEAD COMPANY 

Nrw York ill Uroailwny Bo«t«n 131 Sl»te si Huffalo 1 III Oak M 
ehicajco POO Ur l 1 H(li St Cm innali 669 Inrnun Avr Cleveland 
8W Writ Siijxn r \vr St I* in* 7W ( hnilnnl M S*n lrannwT 486 
C aliform a M il tilnircli Nall tut I Ir«d It Oil (* of P* 816 kourlh 
Avc I hiUdrljihm John T Lrwu It Pro*. Co 487 Oiritnut St. 
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OPPORTUNITIES IN RUBBER No. 1 


An Acid-Resisting 
Material 

Are you acquainted with the versatility of rubber 
as a material for mechanical uses? Do you know— 
That rubber is the most practicable add 
resisting material? 

That muriatic add tanks lined with rubber 
have been known to continue in service for 
over 20 years? 

That the most successful portable railroad 
tanks for muriatic acid are lined with rubber? 
The B. F* Goodrich Rubber Company has led 
the way in applying rubber to this use It is an 
example of only one of many ways it may be 
adapted to your problems* 

We offer the cooperation of our Research 
Department to develop ideas for new applications. 


THE a F. GOODRICH RUBBER CO.. Akron. Ohio 
ESTABLISHED 1870 

Goodrich 

c ?Mechanical 

rubber, Goods 

"Best tn the Long Run" 


Radio Notes 

The Invisible Loud-Speaker.-—Along 

with the tendency to place all radio equip¬ 
ment In a fine cabinet so ns to find a place 
far it in the living room, there is a tendency 
to place the loud apenker In a cabimt. Bcv 
< ral uf the pnsent offerings uro in the form 
of attractive cabinet* provided with a scroll 
and screen front. Just as in the caw of 
the modern phonograph it seems almost cer 
tain that the awkward loud speaker horn 
must eventually disappear into a cabinet 

Radio Frequency in s Handy Package. 

—There hua lately appeared on the market 
a vtirio transformer which simplifies the 
problem of radio-frequency amplification 
Instead of having a transformer with flxod 
windings, this varlo-tranaformix has an ad 
justment which tunes it accurately for all 
wave-lengths between 200 and 000 meters 
Perfect shielding and pig tall connections 
assuro dear tones. Furthermore, the am 
pllftcation is uniformly maintained through 
out lliL broadcasting range This vario 
transformer Is put out as a separate instru 
moot, ned also in conjunction with a socket 
and rh<M>*tut, all moulded on a neat bust 
Keep Matches Away from the Charg¬ 
ing Battery!— It is not generally known, 
unfortunately, that a storage battery on 
charge ih giving off hydrogen gas, and that 
thin ruh when mixed with the oxygen of 
the air forms an explosive For this reason 
one Nhould keep one a face and lighted 
miittluH uwoy from the vent of a battery 
while it ib on charge The small vent of the 
hnttery im sufhcii nt to permit the escape 
of tile hydrogen gua, under normal conditions. 
In tin. urt nonce of a fiumt howtvor the 
hydrogui gas mixed with oxygen may ignite 
nml tlie battery may very well be blown to 
pieces One should use un electric flashlight 
in looking into the charging buttary to sea 
the Uvtl of the electrolyte in ouch cell 

What Resistance for the Rheostat?— 

Quo of the m vend queHtiuus which urine in 
the construction of a homo mado receiver is 
the resistance of the rheostat. There are 
three gi ncnd cluauen of rhooatata, so far as 
resistance rating is concerned Hence it 
becomes necowury to classify the tubes in 
three groups in selecting the proper rheo¬ 
stat A rheostat of 6 ohms Ih necessary for 
tubes of 5 volt rating A 2fr ohm rheostat 
is used for the tubes of 3 volt rating A 
30*ohm rheostut is used for the 1 Vi volt 
tubes As for tho cprbon rheostats, they 
may be used with any type of tube since 
they have a range of remstancu from w.ro 
to dO ohms or more thus covering the com 
plete runge of resistances 

Regeneration and Radio Frequency.— 

While it Is true that tho regenerative circuit 
Is making way for iho radio frequency cir 
cnits, the fact remains that tho old regeuer 
stive circuit, when properly designed and 
constructed, given an amplification equal to 
between two nnd three separate stages of 
radio-frequency amplification Beyond doubt. 
It is tlit most economical type of circuit 
hut, mifortunati ly, in the hands of the inex 
perieueed ojierator it is ullowed to oscillate 
and therefore becomes a miniature truus 
mitter to iiunoy the radio audience in the 
Immediate neighborhood Wheu It comes to 
loud speaker operation the single-circuit re 
generative receiver together with two stages 
of audio frequency amplification gives thf 
bent results at the lowest expruse It is 
unfortunate that regenerative sets are in the 
hands of so many unskilled laymen who 
have made tills otherwise efficient type of 
receiver a perfect pe*t to broadcast listeners 

The American Telephone ft Telegraph 
Company’s Suit against the operators of 
the local \\ UN station in New York for 
the infringement of radio patents, is a mat 
Ur of considerable concern in radio circle* 
It appears from what has been officially 
stated by the telephone officials, that tho 
whole puriKisr of the prtauit suit is to 
protect tho patents of the telephone com¬ 
pany which are being infringed with im 
pviuity by imiuy broadcasters. On the other 
hand numerous broadcasters have come for¬ 
ward with the charge that the telephone 
company Is seeking a monopoly of the air, 
to the end that it may place broadcasting on 
a strictly commercial boats for its own 
gain This charge is vigorously denied by 
the telephone company At the preoent 
writing it is unwise to comment one way 
or the other There is no doubt, of course, 
that the telephone company a patents ata be¬ 
ing infringed by hundred of broadcaster*. 
There Is no doubt, too, that there are too 
many broadcasters, especially of the medi¬ 
ocre kind. But whether it la wise for the 
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Vario-Coupler 



Tn^MI 

Batter in Every Respect 

—more compact 
— lower losses 
—more efficient 
—easier to install 
—easier to operate! 

—neater appearance 
—thoroughly guaranteed 

Price $3.00 

Write for Radio Bulletin 917-S 

General Radio Cp 

Mwiohutto Atom m4 Windier Street 
CAMBRIDGE MASS 


Learn 


At Home 


Earn 970 to 9200 aWeek 

Become a racoentand radio expert Trained turn In 
uraoD idem and a« broadcasting and ship opera tore, radio 
MUramen, mxinoers, demonstrators, eu> Hundred! of 
Ida pay porillone now open No previous tralnlns nseee- 
aary We trun you In theory and pnuujoa. Instrument# 
for pracljaal work at homo ramulied Tree, first school 
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SOLDER WITH INSULATION 

At taut I OOO Mitme More Dietamee 

le the usual reward If you can solder without Im¬ 
pairing Itwulsrton of your set. 

If you arc building a radio-1 rwuenqr amplifier 
you should reed our free booklet] 

"HOW TO SOLDER RADIO SETS’* 

W nt* for it 

THE VALLEY FORGE CHEMICAL CO 
_VaBey Fargw, Pa._ 


Worthy of Their 
Reputation 

Sheer merit, proven through the add 
test of service, has won for Burgees 
Radio Batteries a world-wide refXK 
tation for quality, expert construc¬ 
tion and superlative performance* 
ASK ANY RADIO ENGINEER 
BURGESS BATTERY COMPANY 
tUrrb Tni* B^Udbr.^ CHICAGO 
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telephone oompany to make the path of the 
broadcaster* still more thorny by charging 
for the uae of patents, remains to be seen, 
although there can be no question of the 
legality of such a move. 

Tesla and His "Wireless Power.*—It is 
many yean since we have heard from Nikola 
Tesla, the well known electrical inventor 
and the father of numerous rather startliug 
and fantastic ideas. At the age of 67, Tesla 
now states that he is on the very threshold 
of an age which will see the transmission 
of power over vast distances by means of 
radio “Since my original experimental 
demonstration/* states Tesla, “I have mide 
great Improvements and can now definitely 
announce that the loss iu the transmission 
to the greatest terrestrial distance, say 
12,000 mil os, will not amount to more than 
one-quarter of 1 per cent. This, of course, 
does not taka into account certain uuavoid 
able losses In transmitter and receiver, 
which will amount to about 4 per cent in 
the aggregate In conveying energy through 
wires the low amounts often to 20 per cent 
or more, and the distances aro limited 
Such a plant could be put into operation 
immediately, for I have developed all the 
details. I shall commence construction In 
the very near future, relying upon my own 
resources." 

The Transinductor—In the February 
issue of this journal, under Inventions New 
and Interesting,” there was described the 
transinductor This new transforming up 
paratue was designed and invented by Clin 
ton H Hulbtrt, instead of 1th W Kcrsten 
as stated in the article One of the lutest 
types of transinductors is applied as a push 
and pull radio frequency transformer This 
Is the first Instance of push and pull radio¬ 
frequency amplification Push and puLi am 
pllfication applied to radio frequency with 
the use of transinductors is said to over¬ 
come distortion, increuse amplification and 
give super-selective tuning in fact it has 
similar advantages to those of the well- 
blown audio push and pull amplification in 
audio ffoquency The push and pull tranain 
ductof by means of onp dial is capable of con¬ 
trolling the magnetic inductance capacity 
and iron. It acts as a complete wuve length 
tuner, at muxlmum efficiency, from 200 to 
600 raetera. It requires no variuble con 
denser or any other control to bring out 
super eelectlv ity and sensitiveness in re 
eelving, according to the inventors claims. 

Short-W*T« Transmission is now at¬ 
tracting no little attention According to 
TFireiOM Ape, broadcasting stutions by 
means of shortwave transmitters, are now 
able to send their programs over great dis 
taucee by day as well as by night. This 
is indicated by the results of short wave 
broadcasting oxperinnnts which have lately 
reachod almost unbelievable results. The 
feat whereby American broadcasting pro 
grams are repeated on these short wims 
and received and rebroadcusted by English 
stations, thus reaching the peoples of Groat 
Britain, France, Germany Belgium and the 
Scandinavian countries, is the outcome of 
two yeura* experimenting and pcrfoctlng of 
high frequency apparatus bv Frank Conrad, 
a mi stsn t chief ongiueer of the Westingliouso 
organization Last October the W eating 
house company inaugurated the first rudiu 
repeating station, known as KFKX at 
Hastings, Nabr This repeating atatlou ever 
since has boon receiving the high froqu« ncy 
wave aont out by the parent station KI>KA 
at East Pittsburg, Pa , simultaneously with 
tha transmission of the uuuul KDKA broad 
cast wave One of the most striking things 
about the short wuve transmitting set is 
the extremely short antenna usod The 
antenna at KDKA for use with the short 
wave transmitter is slightly In excess of 85 
feet, in striking contrast with the 200- foot 
antenna used for regular broadcasts The 
great difference in frequency between the 
shortwave broadcasts (under 100 meters) 
and the common wave length band, approx i 
mately 360 meters, can be not<Jd by com 
paring the kilocycle frequency of two such 
waves. KDKA commonly transmits to Eng¬ 
land on a wave length of 04 raetera, which is 
a frequency of 3/200 kilocycles. At the 
same time KDKA is broadcasting to its 
regular broadcast audience on * wave length 
of 826 meters, which is a frequency of 900 
kitoaycfoi* Tests have proved that the high 
frequency broadcasts go farther with the 
same power Input than the ordinary broad 
oast Waves. It ha* also been proved that 
daylight has Ujfla effect, if any, on this 
carrying power* The** two qaalitiee of the 
•hurt wayes ere going to produce a marked 


THE AIR IS FULL OF THINGS YOU SHOULDN 


MISS* 


Get ready now for summer radio 



Your radio batteries have served you well and 
faithfully over the long winter months Now a 
great radio summer is at hand To enjoy summer 
radio at its best, equip your receiver with the best 
batteries you can get Put m new Eveready Radio 
“B” Battenes and see what wonderful, long-lived 
service they will give 

Made especially for radio use, Eveready 
Battenes will operate the loud speaker at maxi" 
mum volume for long or short penods, depend" 
ing on how rapidly the current is taken out of 
them Packed full of pep and punch and go, 
Eveready Battenes pour out their power the 
moment you turn on the tubes Scientifically 
made for longdived radio service, the cells renew 
their vitality when idle—responding instantly 
with fresh vigor 

Eveready “B” No 767 is the standard amplifier 
“B" Battery, and gives 45 powerful, dependable, 
zippy volts Five sturdy Fahnestock Clips make 
this big “B” Battery available for soft detector 
tube use as well—varying the voltage from 16^ 
to aa^ as required 

Insist on Eveready Battenes, remembering 
that they are the product of thirty years of expen- 
ence and know-how in battery making Designed 
and made under the supervision of the finest 
electxO"chemical laboratory known to science, the 
quality and efficiency of Eveready Radio Battenes 
are assured For maximum battery economy and 
service, buy Eveready Radio Battenes 

Manufactured tmd guaranteed by 

NATIONAL C ARBON COMPANY Inc. New York — San Francisco 

Htadquortm for R jJh> Bdirrry 

Canadian National Carbon Cl Limited PoLtory and Offxit Toronto, Ontario 

eVEREADy 

Radio Batteries 

—they last longer 


Saver 

Vertical 

ivX'Vott 

“B Battery 


No. 7A7 

B Battery 41 void 
Variable Upa 
P*hn**t&_k CStpa 

Informa ti ve and mcoey^aring booklets on radio batteries sent free on request. If you have any questions regarding radio battenes, 
writ* to 0 C Furness, Manager, Radio Division, National Carbon Company, Inc ii<y»x8 Orton Street Long liUnd City N Y 
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LARGEST ORGANIZATION OF ITS CHARACTER IN THE WORLD 



Good Markets 


88 % 

EhjoUEE of buElfttM In 
i io commonitM* wr wjp- 
ph*d mnsfy days in td- 
rfmni*h 

BAB SON’S 
REFORTS 

Of 1,970 Nih ipsdliF 
•hmitn made ((fit 
rj month 10 ^ h v- 
P<wd COCfOCT 




Write /or 
Babson Report 
R'bo -*~Cjratu 


Twenty Seven cities are buying readily! 
Twenty industries are unuiually active 

They offer better than average markets for 
all sorts of goods and services 

These fertile fields are indicated cleanly by 
the current analyse* of every sale* territory 
and of all leading industries, contained in 
current Babson Reports 

Thousands of men, co-operating through 
this organization, depend upon this infer 
matron to help them increase sales and 
reduce costs These same facts offer you 
an opportunity for increased volume during 
the next 90 days! 

The prorata cost of this service is small 
indeed—results considered 


CThi BABSON STATISTICAL 
ORGANIZATION 

Babson *Par\^ 
^Massachusetts 


LARGEST ORGAN I7AT1QN OF ITS CHARACTER IN THE WORLD 


SHEIM SHOE 


LORSHE1M Shoes give loyal 
service — each succeeding pair 
maintains the reputation of the 
name—your next pair will serve 
you as faithfully as the first 

<Ato« 'Dollars 

7h< —141 

One of ‘'WuruimJ Srylei 
JSooklet of Style* tm T<w» 

Thb Florsheim Shoe Company 

tTKanufoaurm CHICAGO 



“This is Station-" 

(Continued from page 354 ) 
that the weakest radio energy is built up 
many fold before being turned over to the 
detector for eouvursion into audio frequency 
current, Hit detector is very much liko 
the trigger of a gun in that a < ertaio urnount 
of force nuiht bo applied before it will opor- 
ato or slioot ’ Thus the weuk radio wa\cs 
may not be strong enough to ‘trigger’ the 
detector tube and no amount of audio fre 
quency nmpliheution after the detector will 
bo df any mail if the detector haa foiled to 
operate or shoot,” 

There are all kinds of radio frequency am 
plifier sets in operation The neutrodyno is 
perhaps the moat populur for aside from its 
reniarkubh Uficiouty it has thB marked nd 
\outage of being absolutely stable in adjust 
muiit, \\ iih it* three tuning controls oiioe 
charted for the various stations, the oper 
ator of the set etui always tune in any 
desired stution by setting the throe dials to 
the numbers Indicated on tin thurt 

There ure two broad classes of radio fre¬ 
quency amplifiers, namely the timed radio 
frequenrj in which the successive steps or 
stages are tuned, and the untuned typo in 
which tiie coupling of one step or stage to 
the next is accomplished by special trims 
forint ra of,hmd wuve length 

The old principle of regeneration which 
makes the di tector tube serve as a detector 
and a radio frequency ainpUthr at the same 
time is still found In the latest types of 
receivers. However, certain precautions uro 
takt n so us to prevent the regenerative 
action of the detector tube from emitting a 
wuvo wh*n the regumratlvo action is forced 
The combination of so culled tuned radio 
frequency and regonurntion is quite popular 
today 

Tin ri ure receivers in which the vacuum 
tubis arc made to work at two Jobs at one 
time, just aa in the regenerative set Thus 
in these sots, which are known as rifkx sets 
tho same group of tubes are employ! d hrst 
as radio frequency amplifiers and then h« 
audio froquenev amplifiers Thus it become h 
possible to make u given number of tubes 
do the work of twice that many when using 
the conventional methods. 

Of radio circuits there is no end Basic¬ 
ally however there arc ubout a bulf-dn*en 
cirtnits ITn layman is bound to be con 
fused whin confronted with do tens upon 
dozens of different circuit* a<*eomjmnlo<i by 
the most fantastic claims Little woiidor 
therefore, that many laymen prefer to hold 
buck from buying tlulr rudio set became 
tiny huve n dlsrinct hunch that the njpal 
set bus not as yet been evolved from the 
bedlam of receiving tircriite. Yet the fact 
remains that our fundamental circuits of to¬ 
day arc highly efficient, and we are not likely 
to replace them in 11 hurry 

Putting the Atom to Work 

(< on flatted from page 306) 
electrical, or in other words an ethcrlal 
property that inertia or massiveness is not 
due to something in Uni ultimate unit of 
matter but to something surrounding It 
The observed Imrtiu of an eiectric churge 
may be aseribud to the ether which it curries 
with it But that is too vague und indefinite 
to be useful It in preferable to suy that 
inertia is explicable in terms of electromag 
netism that every electric churge has 0 cer 
tain mass associated with it, and that in an 
aKktoKnte of electric charges their musee* 
nre added together 

But here comes tho dolicato point When 
electric charges ure sque<fc©d dose together 
they interfere with ouch other to some ex 
tent The positive and the negative tend to 
neutralise each other If they could be 
jammed into complete coincidence it must be 
supposed that thty would obliterate each 
other Thuf us far a* we know jrt not po*- 
sibla. But tlu_y cun approach very near oach 
other \nd in that case their effect ia uou 
traliscd as regards distant observation or at 
least almost m ntrnlized und their inertia ia 
diminished Two opposite charges at a rea 
Honnblo distance apart will havp double the 
Inertia of one But if you pack them too 
tightly together, the combined Inertia will 
be lew than double Some of their mas* 
will apparently have disappeared gone out 
of existence 

Now we said that a helium nucleus if Jt 
consisted of four atom* of hydrogen must 
have those four atoms packed very Hghtly 
together There are four positive charges 
held together w tth two negative charges sod 
tho tight packing would result In a dimin¬ 
ished mass « loss of weight, tho aggregate 
will not weigh tour times the original unit, 
but something teas In other words, not four 


A Vital Factor 



If reliability ta Important In the larger 
and more conspicuous apparatus. It ia even 
more to in the small ana often concealed 
parts, where s flew will nevertheless prevent 
absolutely the working of the set. 

That is why Kellogg miniature condensers 
are designed and manufactured with the 
same painstaking care as the famous variable 
condensers and other larger parts 



Our miniature condensers are all made 
exactly the same sime mechanically, being 
1 }-it Inches overall, with a tip diameter of 
* x Inches Electrically they arc built In 
seven different capacities from 250 micro- 
microfarads (No 506) up to 01 micro¬ 
farad (501) 

The plates are of heavy tin foil insulated 
hy specially prepared paper of high dielec 
trie strength Tnlt is tightly rolled and the 
copper terminals soldered to the brass end 
pieces which are securely crimped to the 
fiber cover 
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Uu—Is The Test 


KELLOGG SWITCHBOARD 
* SUPPLY COMPANY 
1006 W ADAMS STREET 
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Magnified 
225 Diameter* 

This la what the tip of 
a Ay’s leg is like when 
seen thru the 

Ultralena 

Microscope 

At last the high powered microscope la 
within the reach of all who 
wish to study, observe and ex 
penmen! with the vast world 
of minute objects that ere In 
visible to the naked eye A re 
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tim* 10077, but only four times 1 That 
is the kind of thing to be expected That 
would account for the disappearance of the 
0077 which belongs to hydrogen isolated, 
but not to the hydrogen used ns the building 
brick for other atoms. Helium and all the 
other atoms may bo composed of hydrogen 
but of tifbtiy packed hydrogen And, accord 
iugiy, hydrogen In combination is 1, while 
hydrogen free is 10077 

But this looks as if matter could go out 
of existence How is it possible for the 
seven or eight parts In 10,000 parts of hy 
drogen to disappear? What about the doc¬ 
trine of the indestructibility of matter? 

But we hu\e never yet said thut it left no 
trace behind Thut Is just what we have to 
consider If matter ever disappears, what 
tire we to expect instead? 

Here comes in the theory of relativity 
which states that In somo sort matter ami 
energy are interchangeable If energy die 
appeared, we must expect to find generation 
of matter, and if matter disappeared we 
must expect to find evolution of energy 
Now, so far as we have gone at present, 
neither of these things has been done in tin 
laboratory No one has s«<.n matter con 
w'rtod into energy or vice versa It would 
be an important day when it was done But 
I expect thut some day it will be done 

We might atop to ask for a minute how 
this can possibly be understood What 
physical notion can we form of the conver 
sion, or inter relation, b< twei n matter and 
energy? In my view only through the In 
tm ration of the ether The ether has as 
anointed with it an absolute well known 
though grtut, velocity—the velocity with 
which it can transmit wmen but which is 
also, in my belief a constitutional vilocitv 
technically called the velocity of light Ports 
of the other which are circulating in vorttx 
or rotational motion with this velocity, uru 
what we must look to for the explanation of 
the fundamental purt of atoms of matter 
A whirling structure in a fluid would aim 
ulate solid properties nnd would liuve an 
identity of its own ns Ilclmlioltx and Lord 
Kelvin long ago showed If then this indi 
Wdufll circulation is interfered with or 
opened out, its energy becomes conspicuous 
It ceases to be a matter unit and becomes 
au energy unit 

But the energy of anything moving or cir 
dilating with the velocity of light is some¬ 
thing portentous For the energy involves 
the square of that velocity And even n 
icmln of dust moving at that speed could do 
work equal to thousands of foot tons Tht 
energy of one tenth of a milligram the 
smallest visible or weighablo speck moving 
with the speed of light, equals that of a loud 
000 tons falling a mile 

If thou tho whole of any perceptible por 
tion of matter disappeared the energy ro 
suiting would bo prodigious When hydro 
gen is packed into helium the trhola runs ; 
not the slightest risk of disappearing But 
seven or eight parts In every 10,000 do dis¬ 
appear The 1 (K177 becomes one And 
though the disappearing fruction is small 
yet the total of which it is a fraction is so 
pikantic that the result would put all our 
other sources of energy to shame 

But we have not learned how to pack hy 
drogen into helium or Into any other of the 
heavier atoms—as yet No not yet And 
jet it would appear that it must have been 
done, some time and somewhere perhaps in 
the interior of stars, certainly in ways at 
present unknown And, if so some of the 
energy associated with matter may be nc 
counted for This is believed to be why the 
stem are hot I suggest that some small 
fraction of this outburst of energy may nc 
count for their rapid motion All the 
heavenly bodies are moving and all the big 
oues are hot, roughly speaking The total 
energy Is beyond anything that can be ac 
counted for by any of the forces known to 
ns, by any except what Is hem suggested 

Ordinary combustion Is due to the packing 
together of atoms into molecules, a very 
loose kind of eonpling giving a very small 
amount of energy The packing of atoms 
into atoms is a mnch closer and more \iolent 
kind of phenomenon And the nndolng of 
atoms into non-circulating etlwr is the most 
violent of all The sun is hot enough, but 
worn* of the stars are several thousand times 
hotter So that tho amount of energy con 
fronting us in space Is majestic But there 
1B no difficulty at all in accounting for it on 
Jke lines here indicated And if ever the 
bunum roe* get bold of a means of tapping 
even a small fraction of the energy contained 
In tbs Atoms of their own planet, the conse 
queue** irfU be beneficent or destructive ao- 
g>vdinj^t^Js state of dvilUadon at that 
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The bearing problems of industry 
are unusual and widely different 
Loads vary Speeds vary Installa¬ 
tions vary The bearing manufacturer 
must study each bearing application 
Timken engineers, in co-operation 
with industrial engineers, have de¬ 
termined the proper Timken Bearing 
for such widely different applications 
as mine cars, conveyors, electric 
motors, machine tools, shaft hangers, 
overhead trolleys, wood working 


machinery, and giant reduction 
gears 

In each case longer bearing life, 
greater freedom from trouble, a sav¬ 
ing in power, and simplified lubrication 
have been accomplished 

Timken engineering co operation is avail¬ 
able to any manufacturer With the expe¬ 
rienced gained m successfully solving bearing 
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When you eat]mete a job wilt take 7 
weeks end you bid accordingly— then 
you aurt your outfit et work and actu¬ 
ally finish 3 weeks ahead of schedule, 
“lt’e a grand and glorious feeling ” 
EVERY DAY SAVED 19 CLEAR 
PROFIT Ches. D Moore of Pontiac, 
Mich., finished widening and grading 
the Dixie Highway north of Pontiac, 3 
weeks ahead—thanks to the perform¬ 
ance of hia Bay City 16 -B Crane Exca¬ 
vator equipped with 

CUMIX 

"THE TRUSTWORTHY ENGINE" 

Mr Moore "No engine replsoement or 
repairs were oeoceaary daring the entire Job 
The material excavated wai hard packed 
gravel Now • that for ’digging through t 
Be ear* your new equipment ie equipped 
with Climax Trustworthy Engine 
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“Satisfies the craving in my mind 
as a plank steak would satisfy a 
hungry hobo.** 


So writes a Hartford man about his SCIENTIFIC 
\ME RICAN subscription, assuring us that to miss a 
single issue would be unthinkable to him That is 
exactly our idea in suggesting this coupon to you in 
case you are not now a regular subscriber Don’t 
depend upon chance of buying a copy when for $2 
or $4 expenditure you can have the SCIENTIFIC 
American coming to you regularly the 20th day of 
each month 


A good magazine is hard to find, a more interest¬ 
ing or important one impossible Be your own 
judge—tear this corner off today and start 
Scientific American on a journey to your 
home each month 
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When, Where, Why? 

{Continued from page difi) 

traffic. This i* a com tractive suggestion 
for prevail ting accidents, and one which 
could not powlbly be made in the absence of 
complete figure* for oil the accident* of a 
wholo state, for in the abeetico of such 
figures, your guess that most accidents oc¬ 
cur to new car* la u* good as Commissioner 
Stoeckcl s guess that most occur to old ones 

Much iliscnision goes on, In ami out of 
tbe daily press, u* to just how much reckless 
driving and rookies* walking there is, and 
just how responsibility for the sum total of 
automobile accidents should be divided. If 
you ask this question in New York, again 
your guess or my guess or anybody ■ else 
guess \n just as good as that of the Police 
CummisMiuiier or tbe head of tbe city's court 
system But if you ask it in Connecticut 
there is no guess-work at all in the answer 
It will take the Commissioners office stuff 
about three minutes to find out for you just 
what percentage of the state’s motor aoci 
dents are due to recklessness of the operator 
what percentage to carelessness of a pedea 
triHU what percentages to the carelessness 
of a contributor (see below), to bad equip 
rnent, to carelessnesr of an occupant of the 
car, to miscellaneous causes involving no 
apparent carelessness at all 

1 udnr operating recklessness the Connectl 
rut system of tabulation lists twenty one 
items and it will be Interesting to go down 
this lint Intoxication , speed too grent for 
the conditions catting in, passing n stand 
ing trolley passing on curve on hill on 
wrong side trying to beat ft truln to the 
ermwing cutting corners parking on the 
wrong hide failure to grant right of way, 
inattention following the car ahead too 
closely , runaway ear through fniluro to set 
brakes, through cranking while in gear con 
fusion skidding ourelees backing inexpert 
oner driving on the wrong side of the road. 
Pretty complete eatulog of the motoring Kins 
is it not^ Could you draw up w> exhaustive 
a liHt of “don'ts without a flic of accident 
reporta to refer to? 

The pedestrian display* carelessness In 
seven ways according to the official floral 
flention ITe gets intoxicated he gets con 
fused he ploys in the street he steps from 
behind miotber vehicle he boards or leaves 
a trolhv improperly ho coasts and he 
crosses the street at a time or place where 
he shouldn t or without due attention to his 
course 

( ontrlbutors whose carelessness aids in 
bringing on accidents aro the inotormnn the 
eje list the teamster, the gftteman or flag 
nmn the push-cart mnft the runaway horw 
the nnimul of miscellaneous sorts and the 
unknown operator of another car who suc¬ 
ceeded in getting clean uway 

Defective* equipment of course usually 
j means bad brukt« Raring headlights or 
inadequate headlights It may also be the 
steering gear und tires today arc sufficiently 
relinhle to mske it reasonable to presume 
that one that blew out was defective within 
the possible knowledge of the owner Ob 
*rurpd vision la defective equipment when not 
due to the rain or snow or fog tlmt is nctu 
ally in operation at the moment if it i* 
clear vmi are responsible for being able to 
bco through your own windshlold Then 
there is a miscellaneous category here 

Tbe occupant of the car may display 
cnrelessncHii in jumping on or off a moving 
vehicle in the fuot that his very presence 
there constitutes stealing a ride or in inter 
ferlng with the operation of the car 

Under miscellaneous causes chargeable to 
nobody in particular arc road obstructions 
wt athi r conditions unprotected railroad 
crossings, and ignition of the gasoline 

Now it is self evident that the very anal 
ysis of Accidents among this series of causes 
la n mighty educational undertaking Whon 
we can in addition state exactly whab per 
centagesof the accidents occurring In a given 
area within a given time ore to be attributed 
to each cause, we have made a very long step 
Indeed toward prevention We know In 
what direttlon to turn legislation, propa¬ 
ganda popular education We know what 
!t Is that we are trying to prevent instead 
of nurcly guessing In the present article 
no attempt is made to show what percentage* 
of accidents etc due to tbe vartons causes 
we leave that for future treatment. What 
we aro pounding on here Is tbe practical 
necessity for just such a census of accident* 
as Connecticut's, based upon just these 
data—reporta of every accident, from thorn 
Involved 

If the figure* are available ta t mum* 
of keeping the bad ears of dbg toed, they 
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are equally available aa a mean* of heaping 
of the bad drivers. The Commissioner has 
a file in which are kept, for identification 
purposes, little index ends showing names, 
addresses and license numbers of all Con 
necticut’s licensed operators. When the 
year runs out, these are not destroyed, they 
are transferred to a permanent file, In which 
they are arranged alphabetically, and in 
which appears a complete record of every 
person who has been licensed to drive in 
Connecticut since this fils was started. U1U 
roatdy, of oourse, it will have to be weeded 
out up to a certain arbitrary date; but thb 
will not rob it of its value. 

The essential details of every accident 
are eutored upon cards of corresponding sib 
to tho license curds in this file, but of differ 
out styles and colors, and one of these card* 
Is put in the file of each operator involved 
Trials, suspensions, revocations—everything 
that constitute* part of one's record on tho 
road—all this goes in In dealing with 
every accident of today and tomorrow, tho 
Commissioner has available this complete 
record, he con make it available to thr 
court, or he can avail himself of it by 
demanding that cause be shown why th* 
license should not be revoked In eomi> 
jurisdictions you can go right on having the 
same sort of uccidents Indefinitely, and none 
of the old ones will bob up in court to 
prejudice your showing in tho latest one 
But not so In Connecticut, if you are tom 
paramentaUj unfitted to drive a car on tbp 
public roads, the Commissioner will find 
you out 

80 much for the causo of the accident, the 
car, the driver There Is one other intpor 
tant element, the place Whatever the cause 
which the judicial sifting-out process hits 
upon os the proximate one it is usually 
the cose that the physical conditions sur 
rounding the scene of the wreck made some 
contribution The most reckless driver doe* 
not have a smash up every minute, or even 
a narrow e*< ape his close shavea and hi* 
smashes occur at points where there is some 
physical haxard, however minute, lying In 
wait for him 

Commissioner Stoeckcl has formulated a 
program of identifying these physical ha* 
nrds and so far as possible eliminating 
them Large scale maps of the leading ride* 
—New Haven, Bridgeport, Hartford, etc — 
are posted on his walls, and every Hme an 
accident occurs in one of these rides the 
spot at which it happened Is tabbed on the 
map Ultimately tbe system may be ex 
tended to cover the whole state, already It 
lots burn extended to numerous cities which 
it did not originally cover 

For the year s first accident at a given 
point (usually a corner of course), a tri 
angular headed pin Is inserted, carrying the 
numeral “X" If no further smash comes 
at that spot during the year tho original 
pin Is not disturbed If a second follows the 
first, tho ‘ 1 ' pin is replaced by one of the 
same shape that says *2" When tho roll 
for a gh ft n point reaches six, the shape of 
the pin changes, and the numerals from “6 
upward are carried on square heads. It is 
then cany enough to pick out tbe places 
where accident* are habitual from those 
where they are not habitual Along toward 
tbe i n <1 of the year the Commissioner'* 
accident map for one of his cities looks like 
tho picture on page 312 

\s soon a* tbe accident map makes It 
clear that accidents are in the habit of 
coming at a given corner, an inspector is sent 
out to look that corner over and find its 
physical defect. If tho bulk of the smashes 
have occurred at night, the illumination 1* 
naturally suspect, and he looks for glares 
or shadows Other suspicious parallelism* 
betweon the several accidents at a given 
spot furnish other lends Sometime* lb Is 
one thing sometimes another always the 
inspector will find out what it is, and usually 
unless it be pure unadulterated congestion 
a remedy can be found One of Hartford's 
plague apot* was a five-corner*, and the 
danger was taken out of it by routing *11 
traffic through it circularly Again tbe pro 
hlbltloti of left hand turns spells remedy 
Sometime* it may be found that a rough 
spot In the pavement distract* the drive?* 
attention at the critical moment and renders 
him peculiarly liable to getting bit, again 
the combination of grade and intersection 
may be one calculated to make tha turin 
formed driver lose control temporarily; or 
there may ba a blind spot whf<& efts be 
eliminated. 

In cm ease, tbe polios aatborttfoa* of a 
city of srine 40,000 were t* tot*) ig no ran ce 
of the existence of the wont tmlto the 
dty; who* they wen informed bytbs-Ortv 

t 
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cnWoDer'g office that an excessive number 
of accidents were occurring at this point 
they laughed and insisted that there must 
be a mistake There was none, however 
either in the diagnosis or iu the remedy that 
was applied 

There can be no complete elimination of 
accidents—that should be obtious But just 
so sure as it la found that accident* keep 
coming at the game point at the rate of 
four or five or more a year just so surely 
can a remedy be found There nppturs no 
wsy of learning about the reiterated mis 
haps, however short of the reirorling of nil 
accidents to the proper authorities and the 
careful recording of the data thus neotved 
in substantially the fasbiou followed in Con 
nocticut From this angle alone any other 
branch of the state adminUtrut!on could 
handle the matter as well as thq registration 
bureau But from all angles comblnt d r it in 
very clear Indeed that in no otic r way can 
so much Juice be squeezed out of the acti 
dent statistics as when these nro iu charge 
of the office that registers com and op< nitons 
The three functions of registration traffic 
law enforcement, and collet tion of data 
lx long naturally together, and they nrn di 
\orced only at the expense of efficiency 
They are neglected or omitted only at a still 
heavier cost* If one of the major avenues 
of attack upon the traffic problem lies 
through uniform laws another and equally 
Important one is to be found in the gather 
ing of accident data under a law modeled 
after that of ronnectlciit and In an adminis 
trator who will model bis work after that 
being doue In Connecticut If this system 
were faithfully in force everywhere th< 
SciFNTmc American btlleiea that accidents 
would be reduced at least 25 per cent 

Our Abrams Investigation—VIII 

(Con finned /row page 313) 

regards it ua un improvement on the patlio* 
cluRt- While both the putho cluat and the 
machine are emunutiona from the 
Abrams niiiclmu, mverthtless both have 
points of difference from it uh well us from 
euch other Dr ia trjiug very hard 

to get out a mechanical diagnostic mu< bine 
and thinks ho is on tho way He tella me 
that he cun now throw a vibration into a 
man which will cancel out his sight and 
when ho takes his hand off the tnurUiue Jus 
sight immediately returns without any dam 
«ge 

I his letter was accompanied by the report 
of the diagnostician, writUn oil the h tter 
hu»d of his electronic laboratory From the 
leltcrtaad we gather tliut thiH laboratory 
aside from its diagnostic and treatment work 
by means of dot trtmlu reactions hIho nianu 
factures eh < tromc equipment Wo quote 
from the rtport 

Tho two specimen* of handwriting r< 
ceived by you from the Scientific American 
and fonuirdod to me have beta examined 
The following Is a report of the findings 

1 Our case A—I pper 6th right 

‘ 2 Our cane 1J—Lower 6th right aud 
lower 6th left. 

A* you know, I have never Wn vorj 
, keen about doing anv diagnosing from hnnd 
j writhig ns the amount of uitrgy which can 
| bo absorbed by tho ink la very small in 
: comparison with my method in charging u 
phial However, evin though I have been 
successful In every localization that 1 hn\« 

; attempted in this manner, one is upt to make 
j a mistake and I trust that the Scientific 
American will take tills into considt ration 

From my past experience nnd exporimon 
tntion I find that my method is only 80 
! per cent accurate, which percentage 1 am 
I sure I could prove In n series of tests 1 
might add that my methods do not embody 
all of the fantastic claims that have been 
credited to the work ' 

Lot us analyse the result* of this test 
The diagnostician states that lie finds an 
abscessed condition in our case A’s upper 
6th right tooth According to the dentist 
that particular tooth is sound ami free from 
abscess The tooth immediately ahead, how 
ever, was abscessed and therefore removed 
At the time the handwriting specimen was 
taken there was no indkatiou whatsoever 
that the upper 0th right tooth wm infected 
And if the electronic diagnosis is to bo con 
sidered as accurate, it should bavo referred 
specifically to the second upjier right blcu*r 
pld, which was the badly Infected tooth as 
already stated. 

The diagnostician states that our case 
B's electronic diagnosis indicate* infec¬ 
tion In the lower 6th right and lower 6th 
left The dentist’s report of this case, ss 
already stated, indicates a bad Infection of 
the upper right central tad upper left lateral 
Surely, if tbs electronic diagnosis were to 
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Harnessed Air 

at Work in Your Home 

An unseen servant that works willingly and thoroughly—this 
it the service of the model 15 Sturtevant Vacuum Cleaner* 
Quickly and easily the Sturtevant Vacuum Cleaner remove* 
not only the surface litter but ALL the dirt from all floor 
coverings This thorough cleaning brings back the beauty 
of the pattern and prolongs the life of your rugs or carpets 
by removing the grit that cuts the fibres. Attachments for 
every comer and crevice that dirt knows. 

You can place a model 15 at your wife’s disposal, confident 
that it will be a real servant to hen for 60 years of Sturtevant 
experience in harnessing air has been built into this cleaner 
that really cleans. 

Sturtevant equipment will work economically in your home; 
and Sturtevant engineers will tell you how harnessed air can 
bring economy in your plant or factory 

Bring Your Problem to Sturtevant 

B, F. STURTEVANT COMPANY 
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Every Executive 

Should Have This Book 


In tilts Ixioklet you will find helpful 
sugfleHtionu that will aid in the solution 
of many of your manufacturing problems 

The booklet gives typical examples of 
how- manufacturers in widely different 
lines have lowered their production coats, 
eliminated excess weight and expensive 
machining operations and have gained 
numerous other advantages by replacing 
eaatlngsand forgings with Stampings and 
Pressed Metal jiarts 

It may bo that a closer analysis of your 
product will show that a re-dcvclopment in 
pressed metal of one or more of its parts wiD 
reault in economies that you cannot afford 
to ignore 

G.P.&F.SERVICE 

Hj.'L-i'.n.'niTrsniJNMims 


The facilities of our v«*t plant of 10 acre* with It* complete 
merhnnicttl equipment and more than I 900 workmen are at your dis¬ 
posal Our more than W ream experience In this *pociall*ed work 
fives assurance that we are well qualified imt only to advise you Intel 
flfently but also to rxorute promptly any order no matter how large 
or bow Intricate the design may lie. 

Writm for FREE booklet tmefay 

Sent on request to all Interested la lowering prod action costs. Address 

Geuder, Paeschke & Frey Co. 


INI 17*1 St Paat Arenas 
MUwtakes, WUcensta 
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Guess You’re Running Machines Right 

—But you get it down to a science when you get the 
figures on each move, each turn of a shaft! Veeder 
Counters don’t record what you think your machines 
are doing They don’t register the busy appearance 
of machine operators. You do get the proof of nght- 
way and wrong-way management from a 
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The Set-Back Revolution Counter above re¬ 
cords the output ol the larger machines where the revolu 
honi of a shaft record operations, or output Count* one for 
each revolution and seta back to zero from any figure by 
tummy knob once round Supplied with from four to ten 

t e wheels, as required Price with four figures, as 
rated $10 00 (subject to dneoucl) 

The Small Revolution Counter at left recordi 

the output of smaller machines where a shah revolution 
indicates an operation Though small, this counter » very 
durable its mechanism will stand a very high rate of 
■peed making rt especially adapted to hrnt fast rumung 
machines. Will subtract if run backward Pnee $2 00 


There j a VEEDER to fit every machine—and every need in 
your production-scheme The Veeder booklet shows 80 pages 
of counters, write for this free guide to greater production 


The Veeder Mfg. Co., Hartford, Conn, 


be considered reasonably accurate, it ihould 
have found those predominant and highly 
developed sources of infection. The den 
tist's records show that, contrary to the 
electronista findings, the lower 6th year 
molars were missing 

It must be apparent that the electronlst 
has failed to score even a modest success In 
this diagnostic test. This la rather disftp 
pointing in view of the previous correspond 
(nre wp had with the Los Angolas gentleman 
rending, in port ‘ Now as I have said before 
1 know tin. method will diagnose an abscessed 
tooth so why not put me to the test. Send 
me on a apod men of the handwriting on 
pluin wlnta paper and in plain envelope of 
one or two peoplo whom some dentist will 
vouch for tholr having abscessed teeth Uso 
separate envelopes to avoid mixing the 
vibrations' and let each patient write his 
own name or anything ho pleases, send on 
to me ami I wilt send you buck nemo of the 
tooth of each patient. Dr here has 

always done this stunt correctly and I see 
no reason why ho should fall down with 
you Not until actually called upon to 

make a test is there any suggestion of pos 
siblr failure then this suggestion is put 
forward quite strongly! 

Aside from the obvious failure of the eloc 
tronlst in this particular tost, there is 
another highly significant fart which bears 
considerable thought Tt will be noted that 
the oleeironiirt found the upper 0th right in 
one case, and the lower 8th right and the 
lower Oth left in the other In effect, these 
teeth are all of the same kind Perhaps 
this is merely a coincidence, but at any rate 
it la a possibility for which we were quite 
prepared in advance 

A onef r< view of the records in our co 
operating dentist's offieo disclosed tho fact 
that a very large percentage of dental work 
is done on the sixth year molars. The den 
tists explanation us to tho cause for such 
preponderance of trouble in those specific 
teeth is that the 8th year molars are the 
first largo teeth In tho mouth usually making 
their upjiearanco nt the age of from five 
to six years Furthermore, our co-operating 
dentist informs us that in any diagnosis of 
teeth infections or ailments without a com 
plete examination, he would say offhand thst 
the trouble existed Jn th< flth year molars 

Our Abrams Tnu stigation Committee fails 
to be impressed by this test of localisation 
In view of tho electronist's claim of 80 per 
tint occurucj in Ium diagnostic work, wo are 
frankly disiipjminted As for the small 
amount of energy derived from handwriting 
ns compared with u blood specimen wo can 
mdy state that wo sent precisely what was 
asked for Furthermore certain electronic 
workers have time and again stated that 
handwriting whs ns effective as blood speci 
nuns 

Tins test must stand as our only evidence 
of the ethcacy of the electronic locnlixa 
tluu work until other tests arc entered into 
between electronic workers and ourselves 
Again wo solicit electronic workers to co 
opernte with us in tests to the end that we 
can urnve ut the roal truth of the entire 
electronic controversy 

The History of Engineering 

r PHFUL comcH to hand a most interesting 
* volunn tin 1 rmiHuc tinns of the Newco 
nun Society for tin study of the history of 
tngimiring and technology This body 
whose scope is well indicated by the full 
name quoted has its headquarters In Lou 
don and tin bulk of its membership is Brit 
iah The PrcHiddit of the Society assures 
us bnwovir that they are anxious to have 
tin Koch tv regarded ns an international 
body und that Vmnnran members would be 
*(_l<xH«od most < , ordifllly Wo know of no 
such body In this eounfry and one whose 
Interests lit m the field of technologic anti 
qultirs would find his fees well repaid by tla 
TransnetiotiM alone Some idea of the scope 
of thest. limy be got from n statement of the 
more important papers included In the vol 
urm bufort ns We note discussions of the 
«nrly history of mechanical handling de¬ 
vices of Greek and itoman engineering In 
struments of mechanics and engineering 
from Aristotle to Archimedes, of Timothy 
Hnckworth and thi locomotive of Heston's 
steam carriage of Gurney's railway locomo¬ 
tive* (both of these from 1830) of Brun 
tons steam horse of 1813, aud of several 
other interesting items In addition there is 
included in the volume a very useful bibliog¬ 
raphy Of historical subjects and it is the 
Intent to continue this in succeeding volumes 
until it is brought down to date. The Score- 
retsry of the Society is Mr H. W Eficktn 
sob, M* t Mach. H., the Science Museum, 
South Kensington, Lopd*u S. W 1 
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Copyrights 

Designs 

76 Years* Practice Before 
the Patent Office 

If you have an inven¬ 
tion which you contem¬ 
plate patenting, or a 
trade-mark which you 
desire to have registered, 
we shall be pleased to 
have you consult us. 
We have thoroughly ex¬ 
perienced attorneys in 
our New York, Wash¬ 
ington, Los Angeles, 
Chicago and San Fran¬ 
cisco offices, with long 
experience in preparing 
and prosecuting both 
patent and trade-mark 
applications. 
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The Service of the Chemist 

A Department Devoted to Progress and Achievement m the Field 
of Applied Chemistry 

Conducted by IS MAR GINSBERG, Chemical Engineer 


A New Disinfectant.—According to the 

.P&ariftACffutfoal Journal a new disinfectant 
of excellent properties has appeared on the 
market under the name nf acroayL It is 
both a saponified antiseptic disinfectant und 
a deodorant. It is a crcsol preparation con 
tabling GO par cent tar adds, these acids 
containing 55 to 60 per cent of metu crcsol, 
which is known to be a more powerful disin 
fectsnt than phenol and the other erosols 
Irritant properties have been removed from 
the tar adrhi during the courao of manufac¬ 
ture, and the caustic action of the crcsoU is 
reduced by the fatty acids present- in tho 
preparation The carbolic acid coefficient by 
the Rldeal Walker test is throe Tho odor 
is particularly pleasant for a preparation of 
this nature It Is made of a uniform qual 
ity, has no corrosive effect on instruments 
and docs not blunt knives 

Colloidal Copper Hydroxide as a Fun¬ 
gicide —Ordinary Bordeaux mixture, 
which is commonly used as a fertiliser, has 
ssveral important disadvantages and de¬ 
fects. For example it does not stick and is 
liable to scorch To remove these disadvon 
tages It has been recommended that the col 
loldal copper compound be naod instead of 
tho ordinary substance. This colloidal com 
pound was prepared by the addition of a 10 
per cent solution of caustic soda to a solu 
tion of ffulfats of copper, with constant stir 
ring, any excess of soda being avoided The 
precipitated hydrate was repeatedly washed 
with distilled water by sedimentation When 
all the salt* were removod, the copper hy 
drate on shaking with water, gate a colloidal 
solution whi< h foamed, and contained copper 
hydrate to the extent of one part In one 
thousand It remained in suspension for 
several weeks. Preliminary tests hn\o indi 
cated that such colloidal copper hydrate in a 
one to five thousand concentration has ex 
cellent atlcking properties and is fungicidal 
to apple scale and blotch 

Linoleum Adhesive Preparations.—It 

Is often desirable to fastiri linub uni or oil 
doth dlroct to the floor, which inuy be wood 
or cement The cement that is rwommouded 
for this purpose ia made in the following 
manner Twenty five purta of Venetian tur 
pontine arc used as a solvent in which *10 
parts of rosin and 70 parts of Manila copal 
are dissolved After a homogeneous mixture 
is obtuluod which la achieved by heating tho 
substances, it la mixed further with 22 pnrta 
of linseed oil This mixing is accomplished 
white the first mixture Ih still hot and on the 
fire. Then the composition is removed from 
the fire and 36 parts of denatured alcohol uro 
added The result is a Hnob urn adhesive* of 
first rate sticking properties —CAcmwcks 
r/msckoi* 

A New Camphor Substitute —The lab¬ 
oratories of the Buyer On in Germany lime 
produced a new substitute for camphor 
which bears the name of hexeton It is mud 
that the effects and properties possessed by 
hexeton are identical to those of camphor 
from the qualitative standpoint but that 
hexeton is approximately twice to four times 
as powerful as camphor 

Oil* from Oltoe Husks and Grape 
Stone*, —The French Journal Lett Afaften » 
Grasses coutains a mw method for the ex 
traction of oils from olive husks and grape 
stones The characteristic features of tills 
method are as follows In the place of using 
carbon dUulflde, ethylene trh blonde is cm 
ployed because it is not nearly ns inflam¬ 
mable as tho first named solvent Further 
more, the solvent power of this substance is 
almost A* great as those of the solvents com 
monly used for oil extractions. It however 
po«*es*«8 the additional advantages that its 
action la very rapid. The losses in the sol 
vent are only 0,6 to 0 8 liter per hundred 
kilograms of material treated Tho solvent 
Works better at a slightly elevated tempera 
tore The grape stones, and other material 
that is to be extracted, remain in the ex 
traction apparatus for a period of approxi¬ 
mately two hours, which li long enough to 
remove practically all the oily constituents 
that they contain Then the mixture of oil 
«m| yoWant to vent to the (Ksdiling apparatus 
Where eftytom ttrtofctort* to evaporated 


by tho uetiot] of dry suiH»rhentcd steam 
After the oil is fretd from all tracts of sol 
vent, it is collected through u suitable draw 
off cock and tho solvent is n covered Tin 
apparatus In the plant consists of t\ crush* r 1 
u dryer for receiving the cuke from tin 
crusher, und a boiler which Is used for gen 
crating the high pressure attain required for 
the distillation process Two extractors an 
necessary, each having a capacity of from 
600 to 000 kilograms A multiplL condemn.r 
complete the installation jth this appu 
rntus it is possible to extract from 7500 to 
4000 kilograms of raw material daily The 
condenser reqninn from 10 to 15 jioumls of 
water per minute The yield of oil is a littli 
bitter than 10 per cent of the weight of tin 
cake 

Electro Magnetic Treatment of Steels. 

—An interesting paper was roctntly road be 
fore tho Institution of J'rodtichou Fugjnoor* 
in London on tho subject of the electro 
magnetic treatment of nto< Is In this talk it 
was brought out that in the brut treatment 
of steel it is not only Important to know the 
temperature of the stoti hut also tin time 
it has Inch maintained at that temperatur* 
Steel containing not more than 0 4 per cent 
of carbon could be hurdtuul perfectly by 
quenching ot a temperature of 760 degm* 
C if it hud been heated slowly while to 
obtain similar results with rapid heating a 
tempernture of 810 degrees t would have 
to be ruiehed The point emphasised was 
that the steel should be heated until its mag 
netie properties disappeared It was men 
tinned that tlm elettro mngnetu lmtiiod of 
tenting steels wus applicable, with slight 
'modifications to a wide range of alloy sic* Is I 

Product* from Marine Animals—At a 

ranting of the American Lculhtr ( hemists 
Association n rather interesting pnp< r was 
delivered on the products that are obtained 
from marine animals The paper dnult par 
tkularly with the products thnt are gained 
from sharks It wus said that in tropicul 
waiter sharks that vary in sive from two to 
tw«nty fiot are caught tin average sire 
b< lug ten feet The most common nu thcsl 
usrsj for catching is bv the use of gill nets 
Thtec are 700 yards long and 12 feet deep 
nnd are sum* uded in tho water hy buoys and 
anchors The small fish ure nllow^ed to puss 
through the net while tho lorgo fish are r© 
tallied On pulling In the nit ft blow Ih dt 
Hvered by ono of the men bt-twitn the e\c.s 
of the shark. It is thtn hooked in the 
mouth and hauled on board A good hont | 
load is 40 sharks, although 100 can b* ban i 
dial Skinning is done by cutting down the | 
hack and working the skin r the sides und 
belly any adhering flesh is mg subsequently 
removed M he skm is now suited down 
ready to bo sent to the tunnerv Tht_ Itv<r 

tan now bo used for oil rtoovirv us it eon i 
tulns approximately 50 pi r n at of oil which | 
for Home purposes might n plmc cod or men | 
hadtu oil Th© bulk of the flish is used' 
iltlicr a* manure or poultry food 

Pimento Seed Oil.—Pimento seed oil 
a comparative ly new product 1 hi muds con 
tain approximate ly from IK to 10 per tint 
of oil, winch corn spends to fnrtv gallons of j 
oil per ton of seed It Is dnrk r(d in color 
and contiuus 2 1 per euit of free acids 

Coloring Mature fruit* — The Bureau 
of Ghcnnslry has developed a pnxfHR for 
coloring mature citrus frluts This process 
is now being quite generally employed m | 
Californio The use of ethylene displnctH 
entirely the old process of blenching by 
means of coni oil burners with or without 
special humidifying means In the new 
method the ethylene is merely forced Into tlm 
sweat room, and if the mom is tight onlv 
about one cubic foot of the gas will bo 
needed twice dally for 6000 cubic fett of mr 
space If the “gassing” is done under cun 
vob, the quuntity of ethylene employed is 
doubled The coloring, depending on th* 
amount of green color in the fruit, is ac¬ 
complished usually In two or three days the 
maximum being five day* and the minimum 
Vk days. The proper temperature for or 
ange* I* from 70 to 76 degree* and for 
lemons from 60 to 65 degree* The “gassing’ 
huff also been done by forcing the ethylene 
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How*' fortunate die ’drived 1 

- /7 <*Sf«&wwt of roadway or traffic may be, 
f he b ccfeftde^ that hit motor will not 

overheat The Harrison reputation hn 

- > ’ ’ been built iipon the superior performance 

*\ of Harrison Radiators under the moat try. 

’**' ' in* motoring conditions. 

Motorists have come to know that for 
continuous and unfailing radiator per* 
r * formance, no worthy substitute has ever 
been, devised for the original hexagon cell* 
ular core that forms the basis of Harrison 
efficiency. , 

Accordingly, there ts an unmistakable 
trend on the part of manufacturers of finer 
motor cars to provide Hamson Radiators 
as standard equipment. 

Harrison Radiator Corporation 

Lockport, New York 
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The Mark of Radiator Satisfaction 
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BRUSHES 

52 Varieties of NaH Brushes 

A different Nall Brash for every 
week fas the year All good, aoaao 
of lh«ai lower prices them others. 
Different shapes , different stiffness 
of bristlo*, suiting ell requirements. 
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JOSN L WNITtNG-L L ASMS CO. 
BmCm, S.S.A 

Brush Msnuflictiinr* for Om iur«ers 
sod the Lsrgttt la the World 


Into cars already loaded Tire cable feet 
per car per day baa been found to do the 
work. The cost of the bleaching by this 
process rune from 84 cent* to 80 cent* per 
car of fruit This depends however, on the 
length of time consumed in the bleaching 
operation us well ns on tho number of gaa 
applications per cat 

Paint Plasticity Factors.—-The practi¬ 
cability of expressing quantitatively the ef 
fix U) produced upon a paint by long grind 
lug, by chuuging the concentration of the 
pigment, by adding soaps, water, mineral oil 
or d< fluoridating Hgtnts and the like Is point 
ed out by L C Bingham and A. O Jacques 
in Industrial and Kngintcring Chemistry 
Slmo the y it Id vuhit und mobility are indo- 
pcndtul properties tbeso factors affect now 
one of these properties, then the other, and 
sometlnxti both simultaneously This indo 
pond t me and the occasionally prodigious 
magnitude nf the effects enhance the im|M>r 
tuner of thi plasticity method Couipurutive 
n suits of experiments are given 

New Deposit of Soapstone in Austria. 

—It is reported thut an enormous deposit of 
soupstoiic lion Isen discovered m Z Welti, not 
far from the Holumiau frontier The soap 
stone, which is stated to require very little 
preparation, can not only be cut sawn, 
drilled and polished but will absorb many 
colors a property that should lead to its 
extensive use m powder form In the color 
industry The doposit 1 r the most important 
of its kind yet discovered in Central i* urope 

Liquid Oxygen as an Explosive.— 

Liquid oxygen explosives have b* pm success 
fully used iu ( olorado by the Iteportmeut of 
the Interior in <xpemnental mine blasting 
and road construction work at n cost of ap¬ 
proximately half thut of the gelstiu dynu 
mite required to do the sumo work, A liquid 
oxygon explosive consists of carbon black, 
wood pulp or name other carbonaceous ma 
tcriul made into cartridges and soaked in 
liquid oxvgcn This ixplorive can be dn 
tonatod Birnllarly to ordinary dyuumite with 
cap and fuse or with ilectneal dotonatora 
Besides coMtiug less, the liquid oxygen ex 
plosive is said to be much safer to use than 
ordinary dynamite There arc disadvantages 
resulting from its uno, however and much is 
yet to bo burned before it can be univer 
tally urioptnl in roetul mining 

Sulfuric Arid Manufacture.—In Chemt 

her /evtttojj lDlUi, p»gt 009 there is given a 
short description of a new method of making 
sulfuric acid in which the chambers are re 
placed by hnrluontul lylimlers provided with 
a number of larforatod plutcs. This method 
is b< ing worki d on u pructicul scale in South 
Africa The hot sulfurous ncld gases first 
pass through a (llover tower, where they 
are cooled down to about 80 degrees (J and 
at tho same time they increase the acid con 
tent of the irrigating add liquors from 60 
per cl at to 78 p<r cent. Then the gases 
mixed with wattr vapor, are made to outer 
the horizontal cylinder* at the bottom, meet 
ing a downward current of nitrosyl sulfuric 
acid Accordingly the add is freed from its 
nitrogen content vvliik the sulfur dioxide is 
converted into Hulfuru ucid, with resulting 
liirrunwed conei titration of the outflowing 
acid f l he evolved nitrogen oxhb gases art 
again absorbed in two Gay Lnssac towers, 
cornu ctrd in BtrieH and used further iu tho 
process 

New German Motor Fuel,—A new 

German motor fuel, under the name of 
heusolitc has appeared on the market both 
in Germany and in Ltigltmd This fuel is 
a pateuud product and consists of 60 per 
cent bcuxol JO per cent gas oil and 30 per 
cent of alcohol It is said to be tlm suc¬ 
cessor to R preparation known as “tetralit ’ 
which was a mixture of benzol and tetrnlin 
The new fuel is a wutcr white liquid derived 
from naphthalene and is of about 0 076 
sjiecific gravity at 30 degrees C , flashing at 
7K d» grees C and of high B T V capacity 
In practice it is mixed with an equal quan 
tity of petrol or la nwd — Otl rtUnt and 
Drug Ke/mrler, November 12 1923 

Use of Water Glass in Paring Streets. 
— In the city of Lode, Switwrland, accord 
ing to the Chemker Zmtung , a macadamised 
mud was built in which the sand that was 
used In making the top surface of the road 
was first treated with a solution of water 
glass. About one hundred and twenty liters 
of ordinary water glass were used per cubic 
meter of sand It Is claimed that the road, 
mad# from material treated In this manner, 
lasted three years. After the application of 
the top surface the road was well rolled to 
make it os smooth as possible, Very heavy 
traffic passed over the road fa the three 
years that It was in use. It was found that 


the water glass had penetrated to a depth 
of ten centimeters and hod cemented together 
the particles of sand and dirt into a firm, 
solid mas* for the same depth. 

Glycerin as a Seal for Liquefied Hydro* 

f en—One of tho difficulties which the 
Inited Status Bureau of Standards has on 
countered in tho liquefaction of hydrogen is 
the securing of hydrogen of sufficient purity 
If other gases are present, they become 
froaon at a temperature higher than that at 
which hydrogen liquefies This clogs up the 
apparatus and stops the process. The etor 
ing of hydrogen In any kind of a gas holder 
1* therefore a matter of wine difficulty be 
cause gases are very apt to diffuse through 
the liquid seal used In the holder and beoome 
mixed with the hydrogen, Experiments were 
made during recent months on the relative 
rates of diffusion of nitrogen through glyc¬ 
erin, machine oil and water It was found 
that the rate of diffusion through glycerin. 
Is much lowLr thun through water or fna 
chine oil This was to be expected because 
of the extremely low solubilities of nitrogen 
and other gases in glycerin The Bureau 
now propose* to cmjdoy glycerin a* a seal 
for the gas holder used for the temporary 
storage of pure hydrogen 

Plombit, an Add Resistant Material.-* 

This is the name given to a product that has 
recently appeared on the German market 
The material Is In the nature of un artificial 
asphalt which can be obtained In any deeir 
able color and of higher melting point than 
is powspjwnd by (he ordinary run of asphaltic 
substances. Thu inciting point of the plom 
bit subatuuce la in the neighborhood of 130 
degrees 0 It is made In a variety of colors 
and is completely odorless. According to the 
patent specifications it is a complicated com 
binutiou of oleic arid with hard rubber plus 
the addition of concentrated sulfuric odd 
und free sulfur Tbs new product Is of con 
ride ruble interest to chemists for the sub¬ 
stance in perfectly ucid proof, as it resists 
all sorts of acidn in varying concentrations 
und is thircfon well suited for lining the 
walls and bottoms of arid tanks and con 
tainers of ail worts, and ulso for the protec 
tiou of machinery that is subjected to acid 
vapors and fiinus The process of covering 
the metal apparatus with the plombit plates 
is aomewbut mh follows Tin so sheets which 
look much like cement or ceramic plates, 
urc dipped into the molten plombit and c< 
mented togither ho that an iven surface 
free from cracks or openings of any sort is 
obtalniHl For further details see CAemtfcer 
Zeiiunp 

Synthetic Marble—A new process of 
manufacturing synthetic marble has been 
devised in which the marble is made by a 
wet method in place of (bo fire method A 
mixture is made of chloride of calcium and 
un aqueous solution of sodium carbonate or a 
mixture of precipitated carbonate of lima 
and sodium chloride solution is heated in 
ttUtodnuB ut a tt mperature of 300 degrees 
( and 24 atmospheres pressure for a period 
of eight hours, A <x>tnpnet muss is obtained 
in tins manner The product resembles 
murblc has tho same high lustre When 
Nodmm sulphate is employed In admixture 
with chloride of calcium a product is ob¬ 
tained which resembles alabaster— Chemiker 
Zeitung, 1023 

Hexalm Soaps.—HexaJfa and racthyl- 
hexulln soaps are being made und used iu 
Germany on a large scale for various textile 
and laundry purposes The composition of 
some of those soups is given below This 
data was derived from the German period 
leal cnllod Seifcnseider Zeitung In the first 
formula the soap is mude from a mixture of 
600 parts of linseed oil, 250 to 300 parts of 
hexnlin 109 parts of potash lye of 60 de¬ 
grees Bo, and 1208 parts of water Another 
formula consisted of GOO parts of rape oil 
futty arid, COO parts of hexslin, 196 parts of 
potash Ive 50 degrees Be., and 1706 parts ef 
water Still another formula consists of 200 
parts of cocoanut fat, 130 parts of linseed oil 
200 parts of hcxalln 156 ports of potash lye 
and 880 parts of frator Products which re¬ 
semble soft soap ore made from the following 
formulae 600 parts of Unosed oil, 300 parts 
of methylhexalin, 100 parts of caustic potash 
lye, GO degrees Be, 140 parts of Bod* lye, 
86 degrees Be,, and 230 ports of water; 600 
parts of Unaeed oil fatty acid, 800 parts of 
hexslin, 62 parts of potash lye, 260 parts of 
soda lye and 300 parts of water TWe in¬ 
gredients are mixed together fa * kettle 
heated with indirect steam until a dear solu¬ 
tion ip obtained. The hydrogenated phenols, 
Hexslin and methylbaxaHa, aid lit the gapnf- 
fieatfen of the fats by the alkkli ao that lie 
ttahttfttttnrlnff proosas 1* shn ma sd . 
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MATERIALS HANDLING WITH FEWER HANDS 


To Modernize- 

MOTORIZE 


Motor driven machines 
derricks cranes hoist 
mg and conveying ap 
paratus—load and unload anything from iron ore 
to live elephants, with equal ease 
All products of factory, farm, mine and forest 
meet at the wharf where nations barter as 
did individuals in the village market places five 
thousand years ago 


The same compact powerful easily controlled 
machine the motor hoists ore from the mine 
gram into the elevator every sort of material from 
one factory floor to another It operates long 
moving platforms on which motor cars grow like 
magic traveling cranes in steel mills baggage 
trucks in railway stations 
Whatever your materials handling problems, 
there is a solution in some form of motorization 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY Ofiicts in all JPrmU/xii Cittes Rr/>r«mfcmv« bvrryuthere 
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Going to Build? 


If the answer is “Yes” or “Maybe,” then here is your book 
—the Scientific American's Home Owners’ Hand-Book, just 
published and designed to give the A to / in practical home 
building The last word on the building conditions and 
methods of 1924* 

The book is an authoritative guide—as authoritative as 
Scientific American itself—on the subject of building, how 
to judge materials, how to plan the house according to loca¬ 
tion, building considerations, decoration inside and out 
Also contains the legal aspect of water rights, sewers, etc , 
and in addition the many modern appliances and housewife 
luxuries, and how to install them in the building 

512 pages of the essentials in building that will turn the 
house you build into a home If you are going to build, 
$2 50 is a slight insurance cost against faulty materials or 
serious mistakes in construction 


Ordmr your copy mhi — compmn • mill mjrp+ditm. 


SciENTincAjeicAN 


PUBLISHING CO 


233 Broadway, New York 


MUNN & CO. 


Book Department 

Scientific American Publishing Co 

233 Broadway New York City 


S A 


Gentlemen i 

Plena* **nd me a copy of the Home Owner* Hand Book Inclosed find SSj 65 charge* prepaid 


Mama 


The Story of Steel—V 

{Continued from page 310 ) 
the adjoining tranifortner hooss to ths 
holders that grip the carbon electrode*. The 
bottom of the electrode* i* maintained with 
a dear ipacing of about three-quarter* of on 
Inch between them and the surface of the 
Blag 

At the South Chicago Work*, the electrio 
furnace i* used In conjunction with 26-ton 
Bewemer converter* and largo tilting basic 
open hearth furnace* of 200 ton* capacity 
The capacity of the electric furnace Is 25 ton* 
and the charge conaiata of *U blown molten 
Bomwmcr metal, or a charge of molten open 
hearth metal from the 200-ton tilting furnace* 
i* used instead of Bessemer metal Three* 
phono current 1* used, and the amperage, 
automatically regulated, runs from 6000 to 
14,000 per phase The current cornea In to 
the transformer house at 2200 volt*, and i* 
transformed to 110 volt*. If the furnace 1* 
producing 80 carbon steel, the temperature 
will rise to about 2760 degree* if it is 
making 08 carbon steel, the temperature will 
rise to 2860, and for certain products It 
will reach 3000 degrees Fahrenheit 

It is needless to say that the perfect con 
trol of the temperature at all times, during 
the process of refining, as well as of the 
chcmh al reactions, and the pomdbility of 
making many sample test* during the heat, 
are among the great advantages of electric 
refining 

The sequence of operations in refining a 
charge of initul, is as follows. 

Fin»t Twenty five ton* of blown molten 
Bessemer metui or open hearth metal i* 
poured in 

Second The electrical current is turned 
on 

Third 1400 pounds of lime, and If 
Bcaaerm r metui be used, 000 pounds of iron 
oxide are uddod This forms a slag for the 
removal of the phonphoru* 

Fourth After tho phosphorus has been 
reduced from 06 to 008 of 1 per cent, the 
preliminary or oxidising slag is removed 
from the furnace and a new (reducing) 
slag is mniie by shovelling in 1100 pounds 
of burnt *lirae 200 iioumla of sand 200 
pounds of fluorspar and 200 pounds of coke 
dust—all for the purpose of deoxidising the 
metal and eliminating sulfur 

Finally whiu tho metal In the charge has- 
been thoroughly refined, the proper amount 
of manganese, nickel vanadium, chromium, 
or other alloy is added to produce the alloy 
steel required Tbo treatment as above 
described lasts about four and one half 
hours 

In the next chapter of the series wo shall 
deal with the open hearth system by which 
the bulk of tho huge output of stool from 
our American mills is produced 

Exploring Within the Steel 

(( onUnued from page 317) 
graphic record is being made, the record i* 
a fctrmUit lint 

When however n discontinuity such a* 
an inclusion, n crnck, or a hard or soft spot 
piuwen through tho solenoid a red light 
flashes or a bell is rung and tho spot of light 
on the galvanometer scale moves sharply, 
while the photographic record is no longer a 
straight line hut shows a hump 

As applied to an elevator cable supposing 
that a singh wire lias been broken, o\en if 
the break is Inside the cable and is invisible 
to the eye the defectoscope not only show* 
that there is a break but it shows exactly 
whore it lies This fact is especially valu¬ 
able in application to elevator or mine hoist 
cable* that have been in continued use The 
solenoid can easily bo Installed around the 
cable, tho control and recording device being 
located at any desirable place, whether quite 
remote or not 

A highly interesting Installation of the 
defectoscope is now in regular use in Schp 
nectady where it ia used for testing the 
bucket wheels of large steam turbines Some 
of those forgings are as large a* ten feet in 
diameter and four inches in thickness They 
must ho of unquestioned integrity, for the 
stresses pnt upon them by revolving at a 
high rate of speed are extremely high. By 
beginning the defettoscopic analysis at tho 
periphery of the disk and moving toward the 
center In a spiral tho analysis is made in 
much the same manner aa If tho disk were a 
single Jong piece 

Since Oils Installation was made two y*an 
ago perfect results have been given It 1* 
believed that no pioce which ha* been de¬ 
tected a* a result of the magnetic analysis 
has ever turned out on “antopey” to be a 
good disk, and no accepted disk has ever 
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proved b*4 1 b nr^N, Bm»om of mloo- 
neopie blowholas mid other defect* which 
wonU hsv* rtmiined unknown bad it not 
been for the nee of ma*netic analysis from 
ten to twenty per cent of those expensive 
disks have regularly been thrown out* 

In one caae this particular instrument in 
(Heated a b«4 spot that seemed to be about 
the general aUe and shape of a cigar box 
However* since the steel from which the torg 
ing had been made had a very satisfactory 
chemical analysis, but for magnetic analysis 
the disk would have been accoptod In fact, 
no sure were the proponents of the magnetic 
method that there was a large Indus ion of 
*orae sort In the large forging that they 
agreed to repay the cost of the forging if 
their belief proved inaccurate Therefore 
rl^ disk was cut open The suspected area 
was found to contain the fragmented pieces 
of a broken brick ! This brick as illustrat 
mg the total depravity of Inanimate things, 
hud managed to get into the blooms during 
the rerolling of the ingot and had been 
crushed. The pieces were distributed over 
u considerable area, providing the potential 
cause for a centrifugal explosion had tho 
disk been used in a turbine 

The testing of large circular specimens like 
car wheels, locomotive tires, fly wheels, large 
gears and elevator sheaves In a similar man 
ner to that of the turbine disks has also been 
commercialised 

Steel rails were formerly made by the 
Bassemer process, bat it was Impossible en 
tirely to eliminate the danger of an occa 
h Inn si batch running a little too high in 
phosphorus. This element has the effect of 
enuring “oold shortness,” or brittleness, espe¬ 
cially in cold weather, and many disastrous 
railway wreck* have resulted from this fact. 
But rafla are now made by the open hearth 
process and are practically free from this 
danger They cost more to tnAke but tho 
railroad companies do not hesitate to pay a 
higher price for them, in fact for two decades 
they have voluntarily paid a bonus for mils 
of high standard 

In one ca*e a serious wreck was caused by 
the accidental inclusion of a common bolt 
which had got into the molten metal in the 
rail mill and due to some cause which a 
(hemical analysis would have probably 
shown, had foiled to dissolve in it This 
included bolt had weakened tho rail until 
it broke at the critical moment A simple 
installation of the defcctoscope would hove 
prevented that particular rail from ever leov 
log the mill 

In the Burrows laboratory lu Jersey Citj 
the writer witneaaod one particularly wimple 
but significant demonstration of tlie defwtu 
scope's ability to ‘ spot” defects in steel rails 
A rail that had been in use on a railway 
during a period of sorao years wub placed in 
a horisontal position, and a defet-toacope was 
mounted on a movable carriage in such a 
manner that it was able to traverse the 
entire length of tho rail First it was ex 
plumed that a well camouflaged artificial 
flaw * consisting simply of a smull hole hud 
previously been drilled Into tho wtbb of tho 
rail at some point along Its length This 
had been filled with putty and the job con 
ccriod with pigments As tho so I mold 
moved slowly along the length of the rail 
it was observed that the beam of the gal 
vnnometef swung slightly ut definite equal 
intervals of about eighteen inches Theu ut 
one point It swnng quite sharply left. Tin 
latter phenomenon had accurately located 
the hole, while tho former stood as an indl 
cation of the strains that had been put upon 
the steel at the cross ties 

As the dcfoctoscope must not bt too sen 
sitlve for commercial use, and must bo able 
to distinguish between insignificant and ai r 
ious flawa, It can be adjusted to any desired 
tolerance in this respect 

The magnotoacope unliko the defectoacopc 
does not always give an Indication of the 
(xistance of flaws. It is used for checking 
the general physical properties such a* 
hardness, grain also, chemical composition 
of a place of steel or Iron against the like 
irroperties of a standard piece For example* 
using onh of the types of magnetoscopo. the 
magnetic comparator, suppose a certain 
ploee of material Is known to possets the 
ft act properties wnntod for muking a tool 
and it Is desired to know whether these 
properties have been duplicated in othtr 
pieces of material In this case two Identl 
cal solenoids each having its own system of 
exploring colls, are provided. In one is 
plaoed the standard material, in the other, 
the material to be checked The two sole 
nolds, energised by alternating current, ars 
connected in series and the test coils are 
connected Ip opposition. If th« two sped 
mens are pot identical In their magnetic 


properties a differential effect will be men 
eured on an Indicating device This is be 
cause the voltages set up in the respective 
test coils are different 

The standard piece may bo of any ron 
veniuut length, while the piece to be tented 
may be in a continuous length and may be 
drawn through its coils at any desired speed 
up to 200 feet per minute The deflections 
on tho indicating derice may be read by 
mean* of u lamp and scale or they may be 
made to clone the contacts of a delicate relay 
so that signal lights and bells, or a marking 
device may be energised 

Examination of small circular pieces such 
ae balls ball races rollers, and piston rings 
by means of tho magnetoscope makes the 
location of cracks, flaws aud segregations 
easy In addition, variations of quenching 
temperatures of as low as 10 degrees arc 
detectablo This method bus just been 
adopted for testing the bevel k«ar rings of 
a well known make of motor car 

Drills for instance, which have received 
proper heat treatment are readily separated 
from imporfoct drills and laminated regions 
In plates can also be determined hy means 
of one form of the magneto*cope 

The application of magnetic nnolysis to 
’rregiilar shapes must be considered indl 
vidually, for while the detection of flaws is 
usually poiwible, it Is not ulwity« necessary 
when the raw stock has been certified mag 
netically The item of greatest interest in 
semi finished purts is the correctness of the 
hoat treatment and it la in the sorting out 
of properly heat treated ortfrits that the 
application of magnetic analysis to irregu 
lar parts and small shapes finds Its widest 
usefulness 

Magnetic analysis ia also applicable to the 
study of growing fatigue strains in steel 
under stress while in service TUl«o strains 
bring about a change In the magnetic quah 
ties of tho stool For example, during the life 
test of a new model automobile, uirpluue or 
other machine tho model may be disus 
eembled and the purts examined magnetic 
ully, permitting tho detection of defective 
parts before the defect bus otherwise made 
itself discoverable 

In Rhort practically three quarters of tlie 
steel products of the world are potential 
subjocts of magnetic analysis, and when tiny 
hnvo become actual sabj«*ers the factor of 
safety allowed in moat sti *. J const ruction 
work will according to the proponent* of the 
nuthod, be materially decreased, while the 
Iowa* due to mysterious failures will greatly 
diminish 

Post-Treaty Standing of the 
World’s Navies 

(Continued from paqc 120) 
ment we also show a lurgo predominance 
with 03 ships In fleet submarines of 1<X)0 
tons urn! cm r however we make but a poor 
showing Jnpmi has J4 ships in tills claw 
against our six, the tight possessed by Orent 
liritunu and nine by Fran* e Our position 
is strong iu alrcruft carrl* rs and this is 
due to our coim r«oti of two of our huge 
battlecruisers H7H feet in length nnd with 
a designed Rpcetl of 13 knots Into nircruft 
carriers Japan should have como next with 
thrwo ships in which two battlecruisers were 
to have been included One of these, how 
over, whs injured in the earthquake ami a 
battleship has bom converted in its place 

We have drawn up thin comparison with a 
\ lew to placing before Congress and the conn 
try tho urgent need for the eouslruetiun of at 
least eight or ten light cruisers of the 8000 
to 10 000 ions class Tin oonfereuce per 
nuts the arming of *ueh vessels with guns 
up to eight inch caliber, and u squadron of 
10 000 ton, 32 knot vessel*, currying eight of 
those weapons nnd with a steaming radius 
that would enable them to cruise anywhere 
on the main sea route* of the world togetin r 
with the construction of a rloren flotilla 
leaders, would go far to correct the present | 
I want of balance lu our fleet 

Making High-Tension Cables 

(ftm/huied from pane 8t5) 

I front through a die somewhat larger than its 
I own diameter, the difference being nsuullv 
about 1/4 or 0/32 inrlws As the eabh 
pusses through this ehambi r a pressure of 
tSOO pounds per nquan inch is exerted on the 
plastic lead by the hydruuHeally operated 
piston This pressure forces out an imvel 
opo of lend around the paper cable an it 
passe* through the die The reason for hav 
lug the lead plastic Instead of molten is two 
fold First because it must not be hot 
enough to damage the paper or compound 
aud second, because if fluid It would squirt 
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The Real Diary el a Real Track 

No wonder it has been called “the most interesting 
chart in business ” 

For the first time you are enabled to see your own 
truck “face to face ” 

It's a revelation 1 

And you notice at once that your driver is only a part 
of your problem 

Now you see your whole problem laid out before you 
—analyzed for you in terms of hours and minutes 
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The Advice of Specialists 
—Yours for the Asking 

TN the friendly desire to co-operate with In 
A ventor* and builders of small motor driven tools, 
novel tie* or appliance*, wc maintain our Bngi 
neertng Department—a corp of specialists whose 
chief duty is to devn*e ways and mean* of apply 
ing fractional horse power motor* to new uses 
If you are developing a new product and are 
perplexed with the problem of finding a motor 
exactly suited to your need*, we want you to tell 
our Engineering Department of your difficulties 
Year* of close contact with the uses and applica 
tlon of small motor*—extensive experience in 
counseling with other inventor* and monufoc 
turera, has given the personnel of this depart 
ment a specialised knowledge that will be cx 
tremely helpful to you in the solving of your 
problem. 

Peel free to «*k these experts for advice They’ll be glad 
to do everything possible to help y ou And * speedy solution 
to your power unit difficult In and will give frank and 1m 
part 1*1 opinions on any motor question PHI in and mail 
the DUMORE Survey Blank, attaching rough sketch or 
blue print of your product, 

WISCONSIN ELECTRIC COMPANY 

4804 SlxtMnth Strwt, Racine, Wlscoiuln 


T DUMORE 1 

fcgi | Survey Blank 

Fill in and Mail 

Wisconsin Electric Co 
4800 Sixteenth St Racine, Wis. 

We are interested in small moton and 
desire to receive. Graft* the recommenda¬ 
tion of your Engineering Dept as to what 
motor can best be applied as a power unit 
for the tool appliance or novelty mentioned 
below 

U) Motor will be used for (State purpose) 


(b) We will supply you with sample of 
machine fur test purposes (Yes or Nn) 


HP Motor 
or intermittent. - 


We will need 

For constant 
service 

Motor will or will not., 

be enclosed in machine 


We will require 
(Stale speed) 

Constant 

speed 
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or variable, 


Bumore 

FractionalRPMotors [_ 
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COLGATE’S 

Shaving Stick 

n mi■ « 


HANDY CRIP AND REFILL 



For Comfort, Convenience and Economy 


When we say to you that the 
Shaving Stick has important ad 
vantage* over shaving preparations 
in any other form, wc can do so 
without bias, for we manufacture 
shaving sticks, powder and cream 

In its attractive nickel box, our 


"Handy Grip” Shaving Stick is most 
convenient for traveling It will not 
crush when packed, and it makes a 
wonderful lather for easy shaving 

It is not uncommon for a Colgate 
Shaving Stick to last more than a 
year in daily use. 

The famous "Handy Grip”, with a trial-size shsving stick 
In nickel box sent for 10c. When the trial stick is gone, 
buy Colgate "Refills” for the price of the soap alone, 25c. 

COLGATE ft CO r Established 1806 f NEW YORK 
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Book Shelf Clearing 

To clear our shelves we are offering a number of books, many at 
attractive discounts and all standard works of reference and useful¬ 
ness Write for list of titles and prices We shall be glad to give 
additional details and invite inquiry 

SCIENTIFIC AMERICAN PUB. CO 233 Broadway, New Yark 


oat all over the place and would not fora 
evenly around the cable, or hold its dupe. 

Cables, any more than any other kind of 
electrical apparatus, cannot he delivered 
without first being tested to make sure that 
they will give the service for which they 
were designed In service they most often 
undergo a considerable amount of bending 
during the process of installation, they must 
be able to withstand voltages a good deal in 
excess of the operating voltage, on account I 
of momentary surges, and all the other elec* 
trical characteristics already touched* 1 upon! 
must be chocked up That means that bead 
Ing testa, as well as voltage, conductor rests 
tanco, insulation resistance, and dielectric 
loss teats must be made 

There are some points about the voltage 
tost which illustrate particularly well howl 
carefully the design of high tension cables! 
has been studied, and necessarily so The 
duration of excessively high voltage is of im 
portanee u it has been found that an In 
nutating material may withstand a very high 
voltage momentarily but will fail if it is 
sustained for several minutes. It is also a 
fact that the kind of voltage has a direct 
bearing on the strength of the insulating ma 
terial That is, insulation such as Impreg¬ 
nated paper can withstand something like 
two and a half times the voltage with high 
tension direct current that it can with 60* 
cycle alternating current, but with high fre¬ 
quency or oscillating voltage, such as from 
condenser discharges It falls at about half 
that voltage Thus lu testing care must be 
taken not to damage the cable by using the 
wrong kind of voltage, or in operating under 
service eonditioni to permit the production 
of Hurgos, very likely of high frequency by 
improper switching method# or otherwise. 

So It will be seen that it is not a simple 
matter to convert old rope# and oil refinery 
refune Into a nci«ntificully designed and per 
fectly manufactured product, for with high 
tendon cnhlea, where the forces to be eon 
trolled are ho powerful that the? will most 
certainly search out the slightest weakness, 
nothing short of perfection will suffice 


Truffles and Truffle Hunters 

(Continued from page 332) 
from tho common truffles of Europe that 
they aro placed by botanists in a distinct 
family 

The first truffle# known to the French 
were the whits summer species Tuber aesti 
1 urn, and tho Bourgogne truffle, Tuber an 
einutum The former noon came to be known 
ns the English truffle, ’ since it was one of 
tins common tat specie# in the London mar 
keta, being found from midsummer to au 
tuiun in beech oak und birth woods It 
la about ns large u# u small apple and is 
covered with conspicuous blink warts while 
the flesh Is brownish with white veins The 
odor is \ery strong and penetrating and 
tho flavor ugret able 

1 hat qucui of all the truffles, tho P6rigord, 
or Tuber melanoiporum, was not discovered 
until about the end of the fiftpenth century 
At tho presuit tlmu, when the French 
truffle is spoken of this is the kind that 
is meant P^rigord pie, more commonly 
known as J*dW de fate* gras, is flavored with 
this specie*, which 1« famous for its delicate 
aroma, its uniformly good quuiity, and its 
regular shape It Is about the size of a 
walnut rounded in shape, brown or black 
externally and ornamented with coarse warts, 
while tho inti rior is blackish gray vario 
gated with white veins. Tho odor is very 
plensunt resimhling that of a strawberry 
when the tubers arc young and becoming 
powerful with ago It occurs during the 
autumn and winter months under oaks and 
beeches, the live-oak being Its favorite sbel 
ter tree 

The Italian truffle” T magnatum , has 
a strong odor resembling that of garlic or 
decaying cheese It it quite irregular or 
lobed in shape without warts, yellowish or 
brownish yellow externally and pale liver 
colored veined with white within Although 
usually the rise of a walnut It sometimes 
weighs as much as ten or twelve pounds 
It occurs In late autumn in clayey soil nnder 
willows, poplars, or oaks, and rarely In 
cultivated field# Unfortunately, its flivor 
doc# not equal Its odor In strength 

Another onlon-sccntcd species T msoro- 
jporum, is sometimes found in England be¬ 
neath oak, beech and willow trees. 

One of the characteristic a Inter species 
1* Tuber brumnle which is round and Week, 
with sharp wart# and the usual variegated 
flesh Its odor U very strong and lasting 

The “whit* truffle,” T olftsm, occurs ttt 
England, Gormany, and southern Sweden, 
growing half above the ground end kdf Var¬ 


ied. It Is about tho *Us of a bung* vgfauii 
and has a whitish red dot 

In the market at Trent, Italy, wbtfq I 
have made careful observations of the edi 
ble fungi, the following species art usually 
found Taber oestffttijr. rafter brumal*. 
Tuber mesenterioum. Tuber msloeosperilm 
and Taker tmrifuifeMft In France, several 
million dollars' worth of truffles are mark 
eted annually at from one to two dollars a 
pound, many of which find their Way to 
America. In 1913* nearly half a Bullion 
pounds were exported from France tt> other 
countries. 

Ons October day not many years ago, 
some truffles were sent to our herbarium 
that were collected under cake fa the 
suburbs of New York City, with the aid of 
a dog trained in Italy Two gentlemen had 
conceived the idea of developing our native 
truffles and raising dogs to supply the needs 
of thoee who wished to hunt them. The idea 
was o good one—sclent!fiddly 11 not com 
merdally—sod we encouraged it The dog 
was taken to on adjoining state and fopnd 
other specimens, which were also sent to us. 

Three species of truffles had previously 
been reported from the eastern United 
States, but the records jvera scanty and the 
specimens few Here were the actual fresh 
specimens, not many, to be sure but still 
in sufficient qnantity for scientific invest! 
gatlon. Anyone now finding this spades can 
readily recognise It from the description or 
by comparison with the preserved types. 
This new species, as published by Miss 
Gilkey, is yellowish brown, sometimes fur¬ 
rowed, without warts, one-half inch in diem 
eter, yellowish within, marked with white 
veins. The sac# contain from ons to four 
spores, which are large yellow and beanti 
fully sculptured It occurs in New York, 
New Jersey, and probably in other eastern 
states. 

Tho possibility of finding native truffles 
of commercial importance in this country Is 
rather remote, since they would almost oer 
tainly lin\e been discovered already by tho 
Trench people of the South or the Italians 
of the North However, there are section# 
in Virginia and the FaroHnoa settled by pso 
pie who probably mver saw truffles and it 
might be well to institute a careful research 
in tbnne States mid in regions lying to the 
west of them If truffles exist there In *btm 
dunce, the hogs certainly know it by this 
time, «inee it is customary to turn these 
animals loose in the forests and let them 
make their own living by hunting aoorns 
and chestnuts and digging up poke root 

Tho introduction and cultivation of com 
morelul species would seem perfectly fsssl 
ble on theoretical grounds, since all the 
nocojtsary facts and conditions now appear 
to bo known, but careful experimentation 
alone would determine the accuracy of this 
conclusion The following conditions Would 
be essential 

Tho soil must bo light, shaded, properly 
druinrd, rich in decaying matter, and con 
taining a certain proportion of Mme and 
clay Sandy sells are too dry and too poor 
to grow truffles, oven if lime were added 
to them 

The otimate conditions of France and 
Italy furnish a criterion New Yark is too 
cold for the best winter species although 
some truffles found in northern Europe 
might grow here. Southern California is 
probably too dry, but forther north on the 
Paclflr roust there is plenty of rain, as well 
as moderate temperatures The limestone 
regions of Virginia and southward would 
seem to be ideal localities 

The beat shelter trees of Europe are prob¬ 
ably the truffle oak, the overgreen oak, ami 
the hazel Those and other European sp* 
cles might be planted in this country in 
places where they would do well, or a nuro 
ber of our native trees and shrubs, such as 
oaks, beeches, hazelnuts, birches, elms, pop¬ 
lars and willows, might be used experimen¬ 
tally 

The spaicnmp method moat lanpdy used 
in France for estnblislilng new truffle grounds 
is tb take soil from truffle beds and spread 
It over the new ground. Another method, 
called colonising, la to plant mature truffles 
Just m one would plant potatoes, bfit with¬ 
out ths same assurance of success. If there 
is any virtue in the new method of'making 
artificial cultures on leaves, it would soon 
appear in a new country when true truffles 
(fid not exist In ths case of the ordinary 
mushroom, excellent spawn may be grown 
from the flesh of the cap, without ustug tb* 
•pores st alt These and other methods 
might be'tried In ssvafal well affleote jl tarsi 
ides In tfc* United fits teg, which, in ths 
event of success, would s e r v e as center* of 
distribution of the spam. 





Modern 


portation 


The Autocar Company has been a leader in 
the automotive industry for 26 years and has 
constantly developed new methods to cut trans¬ 
portation costs 

This Company now manufactures the only 
complete line of both gas and electric trucks 
Therefore, it can provide the most economical 
unit for each individual hauling need 
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ESTABLISHED 1897 
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45 minutes toasting develops 
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Imagine an automobile with the power 
of Niagara Falls—a four million horse 
power car! Yet one month’s output 
of Harrison Radiators would cool it. 
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750 K. W. Motor Generator Runs 

Silently and Efficiently on Self-Aligning Ball Bearings 


D AY in and day out, this 750 K W 
motor^generator delivers its power 
unfailingly and silently The eflicicney 
and dependability of this giant machine 
has been m*de possible by Skayef Self 
Aligning B ill Be irings No power is lost 
in overcoming friction of plain bearings 
No time is lost in costly shutdowns to 
make bearing adjustments or renewals 


plain bearings ind leakage of oil opto 
windings—are eliminated by Skayef Self 
Aligning Ball Bearings True spheres of 
steel—accurate to within 1 /2 of 1 /10,000 
of an inch—roll in nets of h irdened 
steel and maintun precise, original set 
tings Oil tight housings prevent 
leakage of lubricant on windings and 
coils and eliminate consequent troubles 


Users of hundreds of thousands of Our engineers will gladly help you rea 

motors and generators have found that lize the economies and advantages of ball 
the two chief causes of trouble—wear of bearings on your clectrit d equipment 


THE SKAYEF BALL BEARING COMPANY 

Supervised by BKP INDUSTRIES, INC 165 Broadway, New York City 





Skatef Ball BEAUN0 Co Am our endorsement In dealing vnefc tA#** ptmm mention ScntNTino American 
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What a motor 
truck buyer 
wants to know 



1 With whom he is personally dealing 

2 Responsibility and experience of manufacturer 

3 Manufacturer's rebuilding and reconditioning policy 

4 Design and mechanical superiority 

5 Handiness in congested traffic and garage 

6 Whether he requires gas or electric trucks—or both 

7 What weight chassis his business requires 

8 How much of a pay load he can legally carry 

9 Cost of replacement parts 

10 Manufacturer's established local sales and service 
reputation 

The Autocar Company, Ardmore, Pa. 

ESTABLISHED 1897 
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With the Editors 


F BOM. coal tar products to the flky by 
day; from a study of the earth's crust 
to fighting the bed bug, from the color in 
nature to the War Department's radio 
net, from the safety of Ute and Umb to 
the handling of snowsUdes, from Uie 
largest map in the world to the rfilt* of 
birds In ftewagp disposal, from the fatal 
natlng: story of the criminal as an lnven 
tive mind to the serious study of Arc 
rinks, from Uncle Sam’s high priced for 
eetry school to the imposing span of the 
proposed Sydney Harbor Bridge, from 
the open hearth furnace of the steel works 
to the locomotive of the future, from the 
Speculative subject of telepathy to the In¬ 
tricacies of the Abrams techninue—nil 
those widely diversified aubjeris, found 
In this issue, come within the editorial 
scope of this journal And this editorial 
scope continues to expand year bv 5 ear 
as new fields are thrown open to science 

A LL scientific information U Interest 
in#, but perforce some kinds of mien 
tific Information are more interesting than 
others. There Is bound to be u more fat* 
dusting story In the Inventive genius of 
the criminal than In the compounding of 
some new paint And after all our object 
is to be most Interesting and alwaja read 
able, without sacrificing for a single mo¬ 
ment the authenticity of the facts thus 
presented That truth which in stranger 
than fiction finds expression in our oot- 
umns, and that truth which Is strangest 
and most Interesting finds the greatest 
amount of spnee for Its proper treatment 

T HUS many of the happenings In the 
various fields of sclent e art chron 
ided in these columns in the form of 
notes. Lest that vast fund of useful in¬ 
formation tucked among the advertise¬ 
ments at the back of every issue be over 
looked, because of the more remlable and 
obviously more attractive illustrated ma 
terial, we call attention to It at this time 
Month after month a member of our staff 
goes through the current trade papers and 
technical Journals and bulletins which 
come into our hands In u never-ending 
flow Those bits of Information whl<h 
are of value to the Bgwntotc Ahmicax 
—that well rounded-out man whose knowl¬ 
edge of practical things makes him sought 
in the circles of everyday commerce and 
Intellectual social life—aro digested into 
short, understandable abstracts the bulk of 
which appear under the heading of “The 
Scientific American Industrial Digest,’ 
while others of a non Industrial character 
are scattered throughout our columns. 
Professor H G Spaulding of Princeton 
University, one of our contributing edi¬ 
tors, abstracts for us the more interesting 
articles appearing in domestic and foreign 
Journals devoted to pure science Our 
Chemical Editor, Mr I Ginsberg, reports 
new chemical products and processes de¬ 
scribed In the chemical press of the world 
In his “Service of the Chemist” depart 
meat All these abstracts represent far 
mow editorial work than their space allot 
ment would Indicate, and they are tbe 
very Quintessence of information 

O UB psychic article for April we must 
confess, was prepared and published 
with some misgivings. Would It be pos¬ 
sible to say enough without saying too 
much? Would It be p°»ible to offer addi¬ 
tional Inducements for high grade medi 
tuns to come forward, without making It 
appear that we were flinging a final chal¬ 
lenge fetd their teeth? Apparently both 
these things were possible, for In all the 
comment which we hare had from this 
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ankle liobodj who has taken the troubta 
to write to uh has read into our word! 
morr than fhoj wort* Intended to co&vQF 
A alinm ngrtt that vw bad Lot no fur* 
thu Hum wt hud a sincere determination 
to do ull mi could in inHure tlmt the lut 
half ot our luviHilLutlon should he laM 
barren of tvsuliw of i*»rmunent scientific 
value tlmn tlu firs! half—thut was all Wft 
meant to tontoy am) that, Judging from 
the returns is ull tu did otmvey 

A LB LADY an In a position to lip 
sure our renders of u< tlon as a result 
of our enlarged ofl\ r Alreadj Indeed, 
wt art In the position pictured by th* 
com hiding sentences of our April article 
—thut of being obliged to tell all upplt 
cunts that, for the moment the offer U to 
u condition of in (Vpiunce, and that for 1 
the moment no arriingeirn'intH tan be uuule 
with further candidates 

O Ult July Issue will contain the first of 
what we ljelie\e will be a fairly « 
tensive scries of artit les dealing with the 
medlumshlp which will come Immediately 
before our commute* hs a rcanlt of our 
extended offer We hu\e known of thfi 
case for »ome time and have in fact been 
in rather clow touch with It The medi¬ 
um Is In c\try sense of the word a pH 
vale and non professional one Hhe hka 
nt\er sut save for her famll\ and hfct 
friends wlih ihf (Htusional introduction 
of a small group of privileged lnvestlga 
tors slu is n jk rs<m of a wK.lal ftnd to 
lellectuu) nnd financial standing which 
makt it necetcMm |o appraise the moral 
fa<tors In the case at a very high value, 
and to take the claim* which are made on 
her beltnIf with tlu greatest seriousnem. 

T UB ease has a verv considerable his¬ 
tory prior to our participation to It, 
which Is so much a imrt of the story that 
we plan to tell It at wmie length Just 
as In the cases of Nino and hid predeces¬ 
sors we had to explain In detail what tha 
medluitiMhlp was supposed to consist la, 
wo must do the same for our newest ap¬ 
plicant And In her rase the story Is so 
much longer must be told to such great** 
detail, and must have so much more seri¬ 
ous attention that we have decided, to tbe 
July Issue, to attempt nothing more than 
this We shall by that time have had teat 
sittings but they will have to wait for tiki 
August and later Issues. 

I F YOU have been Impatiently skimming 
these lines to the expectation of learn¬ 
ing the Identity of this medium whom W* 
take so verv seriously you are doomed to 
disappointment Publicity Is the ta*t 
thing In the world which she want* j9be 
will remain anonvmous right down to the 
moment when and If, she wtoa our 
money and even nfter that, If a YaHd 
wav can Ite found of making it plain that 
the case Is as represented, her Identity 
will Is concealed We shall not even tell 
you, for the present, where she Ute* or 
where our sittings with her are held, 

J UST to whet your curlority a HttlA 
more sharply, however, we will m 
yon so much more If she win* avr 
*2fi00 it Is to be devoted entirely to pay¬ 
ing the expenses Incidental to bringing 
before us other mediums, for further In 
vestlgatlon We shall have more to say 
of this nspett of the case next month: w* 
mention it here to pausing, Just to pot 
emphasis upon the financial dtstotereated- 
nt*a of the ladv who ts trying to pro** to 
us that the objective phenomena ot the 
seance room occur 






The stoves of the world aie hauled on 
federal MotorTrucks. Eight or ten years 
ago when business efficiency first de¬ 
manded faster transportation, the 
three greatest stove manufacturers 
in the world adopted Federals as 
standard delivery equipment Ever since 
then Garland" Jewel and "Peninsular" 
stoves, ranges and furnaces have 
been started to their millions of 
ultimate owners "Via federal^ 

This is only one of many industries 
which have proven federal 'Ducks to 
be adequate and satisfectory for all 
their transportation needs.. 


Detroit is the home of thousands of industries. 
It leads the world in many of them One of thoae 
In which it ncclli is the stove business. These 
are more stoves* ranges and furnaces made here 
than in any one other spot in the world The 
product* of the Michigan Stove Co , The Detroit 
Stove Co.* and The Peninsular Stove Co , axe 
household names and have been for generations. 

That they use Federal Motor Trucks exclusively 
is another evidence of Federal popularity 


1 Ton 

1 Hr Ton 

2 1 v-Ton 

3 H* to 4 
5*6 Ton 


Prices of Federal Trucks 

$1675 7 Ton $5000 

2150 Light Duty 
3200 Tractor - 3200 

4200 Heavy Duty 
4750 Tractor 4235 


These price* are for standard chat *is only, in 
lead—F O B Detroit. Excise tax additional . 



FEDERAL MOTOR TRUCK COMPANY DETROIT 


Fedchal Moron Twuok Co. bu our endorsement tn dotMnp wttfc them y i ssss mention SottXTOTC AmMUM. 
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Inside the Earth, and Out 

Conditions in the Rock Crust That Lead to Earthquakes 

By hir Oliver Lodge, F*R S 


UK old vkn about the earth muh that It 
consisted of a thin crust of solid niuttrlal 
containing u seething and molten Interior 
whhli ut Intervals burst forih In vol 
canoes and stream* of molten lava At 
one time indeed exaggerated vIhah were 
held about the thinness of the solid (runt hut more 
conservative eNilmateH placed Its tlihknean at about 
800 mile* There wan no evldinn for fill* however 
the guew wua due to the sh nd\ in* renw of tunjieraturo 
fwiterlent'ed us borln^H win uimlt Into the trust, ho 
that It could be reckoned that u (eniperaturc that would 
melt the rocks whh t<» Ik; exi**i ted at a reuwmable 
depth 

The Idea of a molten or really fluid Interior had to 
be abandoned when the great natural philosophers of 
the last century began tit ntqdv with precision the phe¬ 
nomenon of tides The tides nffeit only the fluid irnrt 
of the earth, and practlcnllj art found to afTwt onlv 
the iKNum, allowing Unit that is really the onl) fluid 
portion, In the full sense 


pluyed by such fluids as honey or treacle, bat there Is 
u kind of fluidity which behaves like a solid to quick 
forces and ns a fluid only to ver) slow unea, The 
most familiar example of that Is pitch Pitch when 
cold behaves like a brittle solid, It can be broken with 
u hammer, and does not bend or otherwise yield to 
ordinary forces nut It U found that If even a small 
force is applied to It for months together, It Yields to 
that force, very slowly, In the same sort of way thut Q 
fluid would >leld to It quickly A fluid takes the shape 
of Hny vessel you put It Into, and flattens out under its 
own weight So does pitch, no mutter how cold It 1$, 
but you might have to wait several j ears for the 
process to be complete* It never vleld* quickly A 
force lasting only a day or two would make hardly any 
impression, provided It was not sufficient to cause 
breakage 

Now there Is u certain heavy black rock which Is 
rntlier prevalent In the deep crust of the earth and 
which when It chines to the surface Is known as basalt 


of the word "fluid The 
rest of the earth must l>e 
extremely rigid other 1 
wise tlie tidal forces 
would affect thut too and 
the whole earth would 
bulge, instead of unl$ the 
liquid ocean ut Us sur¬ 
face The yield of the 
ocean is a differential 
alia. If the whole earth 
yielded appreciably the 
extra Held of the ocean 
tu observed, would not 
occur Consequently, 
measurement showed that 
the earth must he as rigid 
as glass or steel and It 
was also pointed out that 
rocks under the pressure 
of the superlD'umlient 
material* could not melt, 
however hot Tbev have 
to expand on rat Ring, 
which Is the opposite of 
Ice, and therefore great 
pressure would keep them 
solid In spite of high tem¬ 
perature Moreover It 
wss rt nUsed that voka 
aoes could not 1»e it *lgn 
of really deep-seated fire 
If the earth were malnlv 
molten, the crust would 
be Mkel> to break up and 

sink In and the fluid . . 

come to the mirfiice In The pMowoph taken in 

fact the enrth In « mot Pwf JagaertRotat gr«. 

ten stage would not be iOW-degre* 

habitable nt nil Ice flouts 

on wain but solid rock does not float on molten rock 
it sinks 


of the co^st the sea Is encroaching, or the land U stak¬ 
ing Hut the opeiatlon Is much more striking on a 
large continent like Americu Take Booth America for 
Instance It is floating In equilibrium, with a high 
range of mountains, the Andes, on the west, and the 
great river plains of Hrueil and Argentina on the east, 
and if left to itself would be In equilibrium, but the 
rivers keep cm earning down material from the moun¬ 
tains to the sea and hence, though very alowl>, are 
gradually disturbing its balance, like a load shifted 
front one aUK of a bout to the other Consequently It 
U to be expected thut the east side Is gradually sink 
lng, and the west side gradually rising—a slow and 
very slight rotation of the whole continent 
But wlmt Is the result? It Is evident that a gram 
strata must be put upon the solid materials of the con¬ 
tinent eapecinllv ut the edges The tilting of a mass 
like that must be accompanied bv sudden fractures and 
slips. The solid portion will be strained until It gives 
way and falls suddenly back Such breakage U most 
likely to occur where the 


The photograph taken inside the Ktlauea Are pit, showing the flow of lava through a hole In the wall, which 
Prof Jaggera got at great risk of hU life, after being lowered inside the pit and uncomfortably eloae to the 
2000-degree mass of molten lars This photograph It, of course, a time exposure 

h not float on molten rock —the stuff of which the Gluuts Causeway, near Port There was no liquid wai 
rush In the north of Ireland, Is mnde Thin rook be- In those very enrlv days 


ground 1* being forced 
up Parts of it will Htag 
on until they can cling no 
longer and then fall with 
a smash, and very like!) 
a splash, since the break 
age muy easily occur un 
der the aea at some little 
distance from the coast 
Hence, It Is that the coast 
near a range of moun¬ 
tains la more llkelj to 
be an earthquake region 
than any portion of a 
great plain though of 
course small slips may 
occur anywhere, with less 
frequency 

Still more extraordi 
nary consequences have 
been suggested of late as 
probably resulting from 
this flotation theory 
which is associated with 
the name of Professor 
Wegener, and is called 
sometimes the Wegener 
hypothesis. Some of Its 
recent developments are 
due to Professor John 
Jolv, I* R a of Dublin 
Tbo moon li known to 
have been broken op 
squeesed off from the 
earth in long past pro- 
. * . 4 . .. .. . historic ages and the 

s hole in the wall, which scar left by Its separa* 
comfortably «loa« to tho u now the men* n- 

te Mpomre gldmm. of a depression 

called the Paclflc Ocean, 
There was no liquid water or reasonable atmosphere 
In those very enrlv days, and the earth had no sem- 


TIiIh Hfute of thing* may reullv lmve occurred nt a 
certain earlv i>erlod of the earth’* hlstorj but It would 
not betinne hnhltnble until till* proce** had uil ceased 
and ihe mists framed bv cooling had suooemlvelv 
fallen In until the whole earth wn* solid when It 
would have a chance of cooling nt the surface suffi¬ 
cient 1> to allow water to uccumulute and low forms of 
life lo make their npiaamnce and this cooling has 
gone on until today VoUnnoc* nntl hot springs were 
therefon spoken of um nier« hUIu eruptions localised 
pockets of heat which mihseiiuenth could be readily 
explulned bj rudliuutlvltv, that 1* to naj bv the spem 
twneous disintegration of benvv Htmnn and evolution of 
gram small part of their immemn store* of Intrn atomic 
energy 

Indeed thl* plunoimnon of rudlnHctlvltv—which Is 
ulso held to account for the nMtonlwldnglv hltrti temiifr 
atnrc of the *un und ttie stars md to Ik; tlu *upph of 
the bent wlihh thev are oontlmmlh radiating—Is *o 
grtot that the wonder \vu* that the earth wa* not hotter 
than it N Hence no one douht« that the Interior of 
the earth I* h<*t hut evervonc rtoubN that It Ih nert 
©u*h fluid Hat If not fluid It mnv Ik* pn»tw, thnt is 
to sav extretnelv vIkcoiih. Ordlnnrv vlwcoaltv Is dls- 


cotnes plastic and viscous, like Healing wax or pitch, nt 
a reasonably high temperature long before it melts. It 
contracts on Holldlfvlng—that Ih the reason of the hex 
agonal clefts In the Giant’s Causeway nnd, hence, 
pressure would keep it solid and prevent Its melting 
It Is not, therefore, molten In the ordinary sense even 
In the hat depths of the enrth It would not >leld to tidal 
forces, which last onl> for a time measured In hoars 
but It would yield to force* which continue uniformly 
to net over centuries or thousands of vears. 

The modern view, then, of the crust of the earth Is 
that at u certain considerable depth there is a vast 
accumulation of this serai-plastic material solid and 
unyielding for all ordinary purposes, but vieldlng slowly 
like a fluid to vers long continued forces In this 
magma the continents are believed to be floating— 
floating as It were like Icebergs In a sea of pitch— 
solid und stable enough to alt apixutrance, and yet 
liable to slow and regular movements, ftf a kind which 
would be experienced quickly bv nnv ordinary floating 
l*>dv *<ome parts might rise, opposite parts might 
sink and tills sort of slow disturbance Is known to he 
going on Even In Englnnd some parts of the coast 
are rising so that the sea Is retreating In other parts 


blance then of w hat lb is now It was long before the 
formations whkh are studied In geology It mast have 
occurred thousands of millions of years ago. But long 
after it happened this sear would be deep, and all the 
water would accumulate there; when water could make 
Its appearance The great bulge of land would be Hi 
the opposite hemisphere, high and dry But this stabs 
of things would not Inst forever There would be a 
ten den c> for solid matter to full and move, so as to flit 
up the cavity Moreover, a great floating mass of toftd 
might break up, and a part of it drift away from ttto 
rest The shape of America looks ns If U had cncf 
fitted on to Africa And Iffttrope: the Idea Is that It cott 
formed part of thnt great continent 
But there are certain propelling* forces partly due 
to the rotation of the earth—which could ha explained 
more at length—ftint tend to posh a detached mass of 
land, cracked or /separated from the root by some gt«t$ 
convulsion, tend to push U towards the west, in a direc¬ 
tion opposite te the rotation of the earth And thu# tpc 
floating mass, floating to the viscous magma afpV* 
spoken of would In the course of ages gradually 
travel so that water flowed Into the Interstice* or in¬ 
tervening apace and became what we now know as the 
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The crater of El Miitl, 19,260 feet high in the Andes 


AtUmDe Ocean, The pushed continent would tend to 
up on Its advancing aide, and would thuw form 
the *U>ckr Mountains and the Andes, which at one tune 
may h#v« been much higher than tltey art now, ortll 
nary atmospheric prooeaaea of degradation and dcnudn 
tlon Would wear them down, and a coast line would be 
formed even on their advancing side, ahd there would 
he any number of minor upheavals and sinkings in 
tbemartvt* fairly slow but not alow In comparison 
with the majestic movement of a whole continent 

On the opposite or eastern side of the earth there 
would not be t^e same pushing force tending to sepnra 
tloa, but there would be a precipitous descent into the 
cavity, Chat Is, the lands there would be standing on 
Hie edge of a precipice This would Inevitably lead to 
a certain amount of separation and still more would 
It lead to occasional cataclysmic disturbances, or break¬ 
age and falling in of some portion of the crust 

Anyone living on a mountain side or the edge of a 
precipice must know that it Is rather a dnngerous posi¬ 
tion, and that a landslide may occasionally occur 
Japan is situated on just such a precipice The Innd 
slopes down sharply Into the depths of the Pacific 
Ocean, the gradient there Ijelng mm h st«q>er than on the 
west coast of America, itnd according!} it must be 
peculiarly liable to the sudden collapses thut wo call 
earthquakes. The Hhilllplne Islands are on the edge 
of another deep chasm 

Now If a hreakage of t\ie crust oc< tirs at nnv plae^, 
It Is bound to bo accompanied by a \lolenr shaking 
and this shake or earthquake tremor travels through 
the rocks ar n great (Mice giving them u rapid horJxon 
tul Vibration The vibration mav not In* niudi in tx 
tent, tt may be only an Imh or two Hut If the foun 
elution* of a lumse are shaken bv n couple of Inches U\ 
such enormous forces as < on shake It ntpldU tin hrii k 
and stone of the house cannot follow the movement, 
und the whole structure 1 h liable to collapse The de¬ 
sign of houses In ordlnarv countries la not adapted to 
this rapid shaking of the foundations Hnd damage Is 
bound to result Kven a small tremor, much Jess than 
mi Imh, will do serious damage 

When « breakage of the cruet es-e urs under the Mm 
and a cleft Is formed, it is quite posalble for some 
water to get Into the cleft and denund to regions of 
high temiierature, where it will be convert*d into 
steam and mav cause something more like a \olmnh 
explosion There apitears no need however, to call In 
the aid of atoum In order to uocount for the damage 
done h> a fracture in the earths crust near mi In 
habited churnr) Moreen er the shock of the dlsturlwnco 
truvels far and wide as an nurhguake wu\e It travels 
ihnmgh rlw deep-seated rack at u greater paev tlmn 
through I he surface rust and bem*e a d Is tan I station 
—It may he a thousand miles awuv— uhiiiiIIv evpcrl 
encea a double ftlKMk or rioiihU series of vibrations on* 
set coming through the deep earth Itself another com 
Ing through the surface crust a little nfurwnnls The 
speed with which these two waves travel Is nppraxt 
mutely known and hence hy the interval between 
them, un estimate cun lie formed of the distance at 


which tlm original catastrophe must have occurred 
If two people go to opposite ends of a long iron rnll 
Ing, und one of them hits the lull, the other ton adjust 
himself so us to hear two knocks, one coming through 
the Iron, the oilier through the air the speed of sound 
In Iran being ftmr times that through nli and by Urn 
ing these sounds ho could reckon how fur Hway the 
Itetson was who delivered the blow even if h* did not 
know If he were listening In tilt middle of a long 
tailing running east and west he might he uncertain 
whether the sound earn* fiom the east or front Da 
west to tell that, he would hnve to compare notw 
with otlu r observer* Hut If there uera two listeners 
with a lltth distant* IsHween them then elthei of 
them could nil the distant* and both of them together 
could tell the direction for the near* r one would 
i evolve the wave liefort the other 

To Imitate the condition of an earthquake observer 
we might Imagine railings running north south east, 
and west Then suppose two observers Isuh on tho 
tHst and west tine get the shock simultaneous!v—thev 
would know that it must b< coming from the north or 
the south whereas, If on* 1 revived the sound 1**for* 

I he other, >*u) the more * asterl* out flaw would know 
that 11 was coming partly from the east Hut to localiw 
It with «nv precision rnoi* than two observer* wotild 
be necesrarv Thev must have Instruments which 
would record the n<curst* tlna of tin shock und thev 
must telegraph the rtsuits to tacit other Houghl\ 
speaking that Is how II Is dune It Is somewhat akin 
to the sound tanging bv which guns were localised dur 


Ing the war bv timing Die arrival of the sound at dif- 
f* rent stations 

The earthquake wave Is not n sound In the ordinary 
s*nM\ though It travels with the Hjieed or sound in the 
dlff* rent limit t lnls through width it comes It is a 
qul\*r which him t*> be registered bv Ingcntouslv de¬ 
vised imndulum Instruments some of whl*ii we owe to 
tlu great earthquake observer the lut* John Mfctne 
who sjient manv jears In Tapnn and some of which 
we owe to sir Alfred Fwlng now Prlmlpul of the Uni 
versify of hdfnbtirgh Main ol*s* r\Ing stations equipped 
with thorn dell*at* and ingenious instruments, are dis¬ 
tributed In nearly all HvIII/nI countrles 
111* nlwve Is u cold-bh*>de*l ikcouiu or summarv of 
the Immense amount of knowledge that has now lieeu 
a*<piiro<l nbt>ut the crust of the earth in the paNt and 
prewnt and the vron*1(r is that the earth Is as stable 
and habitable us It is Hut It Is not renllv stable 
and we are wakened up to th* fa*r of inseuiritv ever) 
now and then In on* of these calmhsms width though 
small and insignificant from the cosmic p*dnt of view 
have a terrible effect u|*>n humanlh Man Is a mere 
plgmv among these convulsions of nature be is a child 
of natuie a child of ihe earth as w* might say and 
must Nitff* r for tin storms and hnimiturlt) of his parent 
ft Is all good ami wliolesoim for us In (h* long run 
however dreadful It seems at the time and at anv 
tate we mav be thankful that the distress and loss of 
life has not this time been brought uImmi! b> human 
wickedness Man is not responsible And under those 
*Ircumstantes though we ur* horrified we need not 
undulv distressed or depressed A world wide caiandtv 
that deslrovs whole families is I pvpect less heart 
ren*Hng than one which picks out here one and there 
another An earthquake el* strews Imlls* rlmlnately, It 
does not select the voting and vigorous fnr destruction 
Indo* d thev are mote llkelv tlmn others to escnivc In 
nature there Is a survival of the fittest In war there 
Is a destruction of tlu fittesj Th* longing to help and 
tlu Kvmputhv which Is cnlled out in an earthquake 
eataclvsm are all to the mhk! These *m-c urrences are 
part of tlie mvstory of life and death We are not 
responsible for them wi imu-t do wlmt we * an to help, 
and ntnln our trust in Die wisdom and beneficence of 
Higher Powers 

Photographs of the Innei Body 

A <M 01U>TN(, lo the re|K>rt of the Paris representa¬ 
tive ctf the American Medical Association Or* A 
Hot/urcfT and I \\ c \ I l»v the use of nullum emanation 
added to hlcMid sc nun have l>een aide to obtain photo 
graphs of cancers inside the ImmIv The new method 
Involves withdrawing fioii) Die Imd* a certain amount 
of blood 1 rain this blood tla serum Is obtained To 
Ibis blood s* rum a definite dosage of radium emanation 
Is added Ihe radium treated blood serum Is Dien In¬ 
fected Into (he lioilv Tlu radium enianHffont tend te* 
locate in Ibe most rapldlv growing tlssu* x Hue h an 
tumors of a malignant (harm ter Ilk* cancer When a 
photograph of flu IrmIv Is made the presence of t/l« 
radium emanation umnlfcstH itself on Die photographic 
phite 

When this metlicHl was applied to a pregnant guinea 
pig U was found that after n certain period of flute 
the rmlluyi *nmnnthms concentrated In the embryo 
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Left Hre (adders etc belnu u*»*d to stinty ihr point of departure of a group of escaped criminal* and Incidentally to demonstrate the height of the wall which they had sealed with homo-made rope 
Udders. Center The irrejrularily In the picket® at the top of this picture la not very conspicuous hut made with an improvised crowbar It was sufficient for the escape of two men Right The 

outer terminus of the tunnel that carried several industrious residents of Atlanta Into a more oongenlal atmosphere 

Interesting escapes that have Involved inventive ability on the part of those who engineered them 


The Criminal as an Inventor 

Some Curious Contrivances of the Oblique Mind that Have No Prototype in Legitimate Technolog) 

By Edward H Smith 


MMMMMMlhOlTT the JUII 550 the Fnqieror Juntlnlan 
turned smuggler Somewhat earlier when 
the prodigal Theodora whh mHII alive and 
alight he hnd allowed hiinnelf tn become 
enmeNlicd In Milk Whither, as our ro* 

* " - J mantles will have It this was liiorolv an 

other loverly Indulgence to gratlft the roving opulenti 
of his gutter born Inn* rutrlx or an nwtiite bit of ntato- 
cruft alined at n IN rwlan monopoh, we (Jinnot deter¬ 
mine ut this puthetU dlatunu In tlther cunt, the 
fiMiwt teleliruted number of the llyranrine line did be¬ 
come Interested In scrkultun and, by that token u 
common criminal 

Silk I Mid liecu reaching Kurojte nlnc*e la fore the 
ChrUtlnn eru from China in the caravans of the 
traders of Iran The first mine to Greece from (5os 
In the Hha|>e of a tissue m> fine that It revealed rather 
tlmn clothed the form Luftr tin raw product began 
to reu<h Home, wheie It was more valuable than Its 
weight In gold Alums It had Iteen carrUd west by 
tlie Persian merchants, who were sutd to huvt gUanotl 
enormous profits from tin tiallk 

Hut nothing mine to Kumi>e iveept the flhr or the 
woven tissues of the east and silk remained a nnsterl 
ouh even a fabulous stuff wlarcln shorn Hit moon 
light of grtnt deserts and the split blood of swart ullen 
tnen So for most a thousand yeurs 

Then two PerwM hrlstlan priests mu bed (onstautl 
nople and the attention of liiHflnian I lit \ had htsn 
pnmelytlng In Chinn and now cmrled hath with Hum 
something thut imist havt Iks n rtgardtd as mort pre¬ 
cious than convcitH—tin secrets of silk tulturt TustUi 
Ian was told what Aristotle had vaguelv guesstxl at 
Immediately his Imagination glowtd lit commanded 
the mtshltmaries to rttum to < hhm and bring him 
back Home of tlu eg^s of this wondrous worm 

But how could that lie dont ’ tht pilests protested 
Tti tHke the silkworm or Its egg out of China wav aii 
offtnst for width generals and prlncesseR had paid loll 
to the headsnmn 

histlnian |M»lnted to the hmnboo stuffs his informants 
carried Wt re Huy not hollow ** ( on Id not Hip *ggs 

of the homlti/j* he uineuihd (lieuIn/ So the GhrisUan 
missionaries went forth slob tlu <ggs of tlu. forbidden 
silkworm smugghsl Hit in hmohs Wistern Asia as the 
mii|m mr had suggestisl and m» brought the learlng of 
the most valuahk of fabrics to rurojie 

Tlu slot y of tlie lni|>eriiil muster of Bvnintluin and 
Home cannot jhihc ritlur as a iare < \umplo of crowned 
erlmlnalltv nor as the first case of Inventive talent 
applied to crime, but It sirves well enough to introduce 
the subject of Hu artfulness nnd Inventiveness of the 
criminal in ever\ tlnu and age Smugglers have surely 
not been tbe leant ingenious of nun In this direction, 
nnd Justinian’s Improv Nation of the bamboo egg car¬ 
riers can hardly be rnt«d high among the Inventions of 
this crew When one considers how gems have been 
smuggled out of Golcomla and ^outh Afrha by nude 


natives, how such bulkv products as salt, tobacco and 
tea have hern constantlv dealt In where the govern 
ments held a monopoly or enforced a heavy Impost, with 
what generality of sum*** diamonds arc luouglit into 
this country from abroad, the handling of a few Insect 
eggs becomes Insignificant One thinks of the false 
bottomed trunks the hollow heels and walking sticks, 
the torn ©tiled scams and i>ockcts In womens clothing— 
all the thousand nnd one artifices that come lo the 
at tuition of our customs men t\irj \enr One must 
recall also the enormous business of liquor smuggling 
that is today one of the most remarkable pcdlHcul nnd 
bocIuI problems ami consider the thousand artifices and 
special devices employed therein Druk smuggling Is 
how cur, the most interesting und baffling field of this 
crime nnw In existence nnd lo It most of the Ingenuity 
of Hu modem smuggler Is d»voted To attempt a 
recount of all Hip curious devices used In the truffle 
would Ik to reprint the newspaper accounts and the 
photographs of Hie Illustrated supplements covering the 
last half dozen veurs Everything from a fulse top In 
a hogshead down to a false* hack In a woman h watch 
has been tried 

In curlier article h of this series which designed 
primarily to show how the fight Is waged between the 
criminal nnd the inventor It has l>een nmde clear 
enough that the lawbreaker has Inspired many of the 
devices and mechanisms thut tire the familiar safe* 



Rope Udder invented by a "second story man,” so 
made that it can be wrapped about the body and 
carried without detection 


guards of modem life Incidentally, many contraptions 
of the criminals themselves have been dwelt wittnwuch 
as the various mechanisms und theuU used by gam 
biers, the fire tombs of commercial incendiaries, the 
various tools and Implements of the cheek forger, the 
methods of the Instrument forger and hi* enemy, the 
handwtiling expert the speelul equipment of automo 
bile thieves and the like 

A groat many of these have not been created by 
criminals at ull but devised for legitimate use und then 
converted to misuse Many devices employed by gam¬ 
blers were made up for the innocent perfommn<*CN of 
parlor magicians The tools of the forger and counter 
fetter of paper currency ure those of the engraver 
paper maker and accountant. Bank and safe burglars 
have adopted nitroglycerine nnd the ncetyleno torch 
from Industry AH thin 1ms been made clear There 
still remulnH however, a considerable body of median 
leal and other creations, of which Justinian s hollow 
staff Is an instance, and which tolong to the crook 
himself 

The largest field belongs to the Imrglui A complete 
statement of all his creations would lnvol\e a history 
of the art of breaking and ontcilng sureh one of the 
oldest umong men On© wonders Immediately what 
tool# the Hgyptlun grave robbers used who broke into 
the pyramids some five thousund years ago und Into 
I he rock hewn crypts in Hie \ alley of the Tnmlw of the 
Kings eighteen hundred years later Brnhahlv nothing 
more formidable than bronxe chisels and huamieis and 
boundless patience, wherewith to work u way through 
enormous thicknesses of stone 

Nor may curiosity quite pass by the tools used bv 
classic housebreakers against those crude strange locks 
that closed the houses of Greece and Rome against the 
wandering thief Indeed, there Is reward of Inform* 
tlon on this topic for the patient researdier In every 
cIvIllEatlon, however lost tn time To every tribe there 
has come property nnd with it the thief To every 1mm 
let, every half barbarous village, advancement hn* 
brought the permanent dwelling and with It tha breuker 
In Thus locks were ushered Into the world and by their 
token burglars’ tools 

Tlie tools of the eighteenth and nineteenth century 
lvousebreaker seem most fascinating. There are re¬ 
printed herewith some photograto* of these tools. It 
cannot be said ttyat they differ greatly from the Imple¬ 
ments of other mechanics They do, however, belong 
distinctly to the inventions of the criminals themselves 
We see, for Instance, a great assortment of skeleton 
keys, used to open the warded locks of the late nine¬ 
teenth century and still effective against the simpler 
bolt* of today The tools of coiner*, also, look like otdl 
nary Implements, but criminals used them first and 
devised them In this form Most men ate familiar 
with what the American underworld calls brass knack* 
nnd the British knuikle dusters. These, and theft* 
deadly relative, the skull dagger, are the inventions of 
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thugs ind rough* and have no honorable prototype 
There Is also the photograph of the tools used bj the 
famous Charles Peace, an EngHah burglar of the 1870’s, 
whom man* British writers upon criminal subjects 
seem to regard as a most remarkable anil masterly 
housebreaker The tools ure Interesting because they 
allow the home-made Implements of fifty jeors ago for 
contrast with the finished devices and meclmnlsms used 
by burglars today Perhaps the popularity of Peace hs 
a notability rests on some such ground or, more likely, 
upon the facts that he owned and lined to plav (re 
nioMt violins, that he was a giant fellow un Irrepres¬ 
sible amorist and in due time a \ktlm of the gallows 
for that he shot uu Interfering and contumacious hu*- 

band. 

# The Inventions of prowkrte, us housebreakers are 
called In the argot, muv not however lie limited to such 
men and times Before Pence s da\ nu Anurhnn 
breaker hud invente<l the dark lantern 01 bullae ve- from 
which ull the modem electric flashlights Imu lH*n 
adapted. Wexeden wedges, with wlikh to attack the 
mortar In brkk or stone walls without musing (lit 
ringing sound of a steel elilHil hummers uipfied with 
thick pads of rublier to further dutch n thi sound of 
blows, the Jlunm anil lta child the collapsible jimia\ 
Hit fine steel wedges used In working a eiaek Into tlie 
Jamb of n bonk wife to admit of the in til tint Ion ofnitro 
gkcerlne the finespun reins of silk hv which burglars 
lot themselveB down from the roofs of tlx tall loft and 
apartment buildings In New \ork to tain entrance 
through a window two hundred fexd fiom the ground 
and a hnndred or more from tlu roof all Has* and 
many more belong to the burglar h Inventive domain 
Far more romantic, however than flies, Inst mounts 
used for breaking In art tlu Inventions iitiplo\ed for 
breaking out The strange contrivances whhli linpris 
oned men have l**nr to the gnat puriwse of fm-doiti 
must form a thick ehaiiter In any wilimii prisumlng to 
contuln tven the first ooleu of the loimmcc of escape. 
We need not concern ourselves Inn wiili tlu lih that 
('asanovu hud smuggled to Idm In a great pit with the 
familiar saws and cut bars, with the ladders of torn 
bedding bv which men lm\e staled walls ugilnsi free¬ 
dom No vltulltv sldnes fiom nmli t nminonpIucoH 
But where these famtliur things UaveolT tlu strange 
new* begins Incarcerated men lm\t phked up hits of 
wire In the yards, shops or stables of prisons and fash 
loned from thorn picklocks bv width scores huw Iwsn 
intended A bit of rustv tin has been taken and bv 
prodigies of lalmr and patience wrought Into a tool to 
set nt uuught all the precautions of warders and pi Ison 
architects In 1840 ]>>fils Napoleon a piisoner In I he 
fortress of Uain for Ids eqn ra boufW inv union of France 
a few \ears enrlUr lot Ids aides who wore periulUtd 
to live In prison with him get the prince up In the 
clothes of a workman So attired he took n long wide 


can In alienee Tliej tosned him Into the dungeon, the bar iben listening lntentlj for the rubber »hod 

where he lay groaning but gpoke no word ferntfall of the roundsman, then u wiping again at the 

Eventually, the many won another of those struggle** ingt, till the night was half spent He got little Bleep 

which tiie ego seems destined to lose The ew ai»er They worked him hard In the brickyard lie lost 

gave sign that he was willing to talk Thev diagged weight and grew 1H Still he did not give up He bus* 

him from hia hole and he shullled awHy k» tin mm ldne pended Ids work foi a Him till strength returned At 

shop, where he looked about and finally picked up ft lust he had one of the two necessuo bars cut ulmotrt 

bit of twine This he dipped Into the gluepot at the through, so that a epdek wiemh would Jerk It from its 

fur end of the building, where the cari»entrj was done place He matured the cut vvitli earth and lime and 

lie carried It dripping buck to a steel table where some tout hes of gleet) paint and i**d brick dust And so he 

ultmked tlu second 
Ihe prison officials did not 
sus(hs t him rhe\ made 
tuisorv examinations of Ids 
n II but did liol sound the 
bars Besides tills niun was 
an tmerv user und he had 
none ’ 

Mowlv again then, like 
Ihe drop of wuter on the 
slab of granite like frost 
anil chaw al tin heart of a 
uag like time Hs+ir uguinst 
ilu mountains of tlu world, 
this InMifM ruble man went 
on to < ul tla slngh har thnt 
stood against his freedom— 
t thing most llkelv empt\ a 
men word Ii rook him 
almost ill of thres and one- 
lmlf vtars to do this deed 
of forfilt valor and sublime 
tmerv w uh Ivlng nlmut and twisted bis stlckv string IcnaiUi l>nu jendv he tested and ute bin fill again 
In the imwder As It elrh d Hie bits of enterv laid fast so Hud bI* strength might nor fall him once his foot 

and lit had u modcrateh etlestlve conirlvunct fm uu was on ojien giound I lull mu night when tli* moon 

Immodc latt Ij patltnt and d< n rmineel man He said It was lievond tla wot Id ilm and clouds had solhsl the 

had taken him threi imintlis to tut through the lairs fuixs of tlu Th halts la was gone 

In this fashion The ollleiiN InllLved him and so set At the Itdtrnl pi Ison ut Icuvcnvvoith In 1001 th« 
down the ease ujmui Hair Intoks Intention of a eonvhl ntadt iM^^lbh tlu historic mutiny 

Thev put ihls nnmrkabh escaper into another cell and Jail break In which tvventv se\t*n determines! men 

iml took precautions uguinst the tiiwiruitlon of twine got nvvuv after killing and wounding tla Ir keeper* 

and glut and t im r\ powder Ntvertht less at tla end Tla mw prison as H was tlien failed whs Ixdng 
of about llirex. and a half vears the same man again built !>v convict lalnir on a hill silt west of the town 
mndt )iisis4a|H and Ids b irs showed that tliev had Ixvn 1 ho convhts wtre ke pt In tla old prison later called 

nit through in exudlv the sime tminni i aw lx fori tlu mllituiv prlsun In tla fort two or three mile* 

The pi Ison Intelligence^ lagan to waken at this Tla a wav Fvei) morning a file of four or five hundred 

man had not bad uaiss fo glut or eiaei v oi twira lids »on\lcts was man lied mu of tlu old prison and along 

lime As a matter of fad la laid before tla previous the roads and stremi is ds to tla new shit Here Huy 

esc a i s' been emplnvtd In a (punter of tla pi Ison vvlihli woikcsl Insldi n w exalt n stockade, laving bricks erect- 

must have made It Impossible for Idm to visit the shops Jng walls building tlu un cells that were lo contain 

and gd string after sfrlng of glued eua i \ Tla con them In the future 

vld laid hoaxed them One sunnv nfiumm Hires oj foui *if the leaders 

This time tlu> did not g< t the bar euttei back but among tla convlds walked over to a point of the stock 
hls steirv Ik well known among the underworld elite ade stuck theli shovels Into the earth turned over n 

Ihe man had useaj nothing but wesden strings wire*- little sod and pi enured M\eral heiiw revolvers and 

fullv drawn from the rcuigh wtcxklngH frirniwlasl bv tin evtia ammunition which had lertalnlv l>ec*n planted 



plunk on bin shoulder stink ldw riding boots Into big state These he had moistened In Ids own spittle and 
sabots and marched out of prison without u word the then rolled In the dust of hls floor, sticking Ham 


turnkeys accepting Idm as 
u concenter Without ques¬ 
tion Six vears Ifttci the 
same e^senped convict was 
emperor of the Frcne li 

This exploit was emulated 
a good many years later at 
Oannemorii bv no less an 
offender tlnm the eedebrated 
Soap-box Hardv, who quick 
h slipped on the uniform 
of u iiainter, whleh had issn 
left himglng In the clothes 
room Phking up n brush 
and pot, he too walked 
hlltbelv out Into the sun 
shine and golden air of free 
dnm 

A few years ngo In one of 
our western State |>enlten 
Baric* h convled escaiHsI by 
the old manner of tutting 
through Ids bars He was 
nt llbern only a few weeks 
or months when the police 
picked him op and returned 
him to hls shndowed house 
The prison oflktnK us U 
common In surh cases, de- 



The typical kit of tooln of the up-to-date burglar While in a way modelled 
after ordinary tools, they are of decidedly specitlUod form 


mnnded to know where the 

man had got hls *mv He shook hls head with de¬ 
jected doggedness and said hod u*ed none OufTnwH 
among the warder* Still the man blinked held him 
self in a kind of ntnpor and Insisted that he Imd not 
used a saw, that no one had smuggled such an InMru 
ment to him and that he had been without nccompHf^ 
The keepers menaced him and applied their tongue 
starters Their victim bore the pain as best a man 


ngulnxt the stones of hU o*H wall till thev had pftMlv 
dried With these frail strands he had attacked Ihe 
Inch thick steel har* 

At night when he had been locked in hls coll and the 
lights-out signal given this giant of patience had crept 
from hls couch and begun pulling bis *nndv Hiring 
buck and forth across n Imr It took mnnv nights be¬ 
fore he mnde an Impression, taking a few swipes at 


Bale bv aeecssoiUs from I lie outside So armed tliev 
ucUunced on the main gate which had n towe^r ulvove 
It oe t upKed bv a guard with n rt|Katlng rifle Inside 
gumds rushes! to head Hit matlnesrs off mid were nhot 
down or driven to cocci In un exchange of shots is? 
tWCcn the convicts and the tower guaid one convict 
and tlu guard were Kllhsl Tlu gates were thrown 
cqsn and tla eohvhK mu out follnwes] b> otliers (o 
the total of twcniv stven 

Tlic plirzie of tla thing was solvesl when one of the 
rlngleude ix fell Into tlu hands of tlu prison authurltlea 
and confessed I his man Inal Itecn In coniinunicatlon 
with nn outshh ngt nt hv me ans of sec rc t v\ riling The 
prison |Ks>ph were moi t im?/h d than ever What 
naans of sou wilting hid nun within the prison 
wnlls^ How could Ihe \ ge | the ne« essHrv tools nUel 
e he mlcnls 4 * What code had thev that hud passed rhe 
eve of the piKon censor' 

The captive kndti drew m pUce of < ulenderod pajicr 
toward him and asked foi Ink and a jwn with two 
dean |udnts With Ink on the first jmlnt he twrawlw! 
oat i conventional anel Innocent Uttei of the verv kind 
a esinvlet would write Imna Ihe ottle luls did ned oven 
note tint Ha lines win spuael rather fur apart 
\fte i this writing h al hes n \* rnilMenl tt» drv tlair 
oughh the de monstrator put the clean |xn (Kilnl Into 
the holder anel molspnesl It with Ids tongue Thus, 
with spittle he wre»te between Ihe lines of the original 
let lei this menacing sentence 

I^sivn four gats and txtia shots hurled Inside and 
tmdc r thlrtv flftli tailing of stockade west of main gat« 
hv October T 

There were no magician pen top readers present and 
none* knew what had Ihhui set down 
Tla c apt lu a flow e el the slax*l to drv esmqtledoly 
Then he passe d it among the oflh lids asking If any 
could see unv murks or make out nne letter AN wero 
hufticel laughing fdairtlv the eonvht dlpiied a smuU 
sponge Into the Inkwell and rapid!v spread the blue Ink 
(Continual on t><nt< 
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Taking the Stenches Out of Industry 

The Embarrassments of Left-Handed Perfumery, and How They Are Often Eliminated 

By James H Collins 


\E little Item In BlngWlle* dnlft house¬ 
keeping—three thousand ton* of j.Hrbnk© 
more nr leas 

Imv ufter day the «lt\ hauls It tiway 
and dumps It Simp and potulo 

l>eelln«8 melon rinds and apple core* the 
burnt IhihIi from the ItoRrding Inmae and the poor little 
brides first biscuits, mixed 
with Huehundsuih n per 
cenluge of tin cans empty 
Nifties, broken glass and 
<ldtm and lost sliver—It 
doesn t look much like 
wealth 1 But there nre 
dollars In It—4 per cent of 
reenterable grease worth 
easily three million dollars 
yearly and 11 p* r cent of 
tunkuge for fertilizer, 
worth a million nr two 
more Call It a round five 
million, nr it good home 
built every day for some 
taxpayer 

Some years before the 
Great War begun u eorpor 
»t I on made a contract with 
Blngville to take this gar¬ 
bage and render out the 
grease and fertilizer bv an 
odorless prneesH keeping 
those by products for Its 
trouble and relieving the 
city of expensive hauling 
and dumping (onstnutlon 
work was begun on u large 
plant, but before It could 
be put Into operation the war upset things Hteel 
trebled In price, coal row* from $8 to $8 a ton, wages 
far common labor from $1 75 to #4 TO u day So the 
rendering plant cost more than its promoters hud e«tl 
mated Thut dUln t trouble them wlien they first got 
going, because giease and tankage were ujso selling at 
better prices But It was soon found that operating 
posts were higher too And then when wt got Into 
the war, those food conservation signs ^u\e the l-at’" 
cut the amount of grease in Blngville h garbage to «m h 
im extent that, where there had betn elghtv lwumds to 
the ton In normal times thlity pound* was about nil 
that could be hoped for 

That rendering plant had to shut down, and today 
stands Idle while Blngville has gone brttk to dumping 
Its garbage UnbalHmed busineHs iondltlons during 
the war were to blame for this failure, but It was ac¬ 
tually a bod smell that <uused the shutdown They 
built their plant Mleving that, with mode m engineering 
practice garbage could he unloaded and treated without 
offensive odors. But several hundred thousand dnlhus 
were spent unsuccessfully In efforts to make the process 
Inoffensive 

Chemists nnd engineers worked on the problem and 
* the solution often seemed to tv Just around the corner 
Inventors turned up by the score nnnmim Ing that they 
had solved It and offering to InstHlI an apparatus that 
would make the place ns swett as a row s breath— 
not altogether the free-lance Inventor with n wild look 
In his e\o either but bachelors nnd dm tors of fuhnre 
In the employ of reR|Hinslhlc corttoratlona Genernlh, 
they wanted alxnit five thousand dollars to Install their 
apparatus stldom uny more and In manv cases only 
two or three thousand But when the garbage eoui|Hm> 
made a counter proposal, offering to pay twenty five 
thousnnd If the apparatus ellmlnatid odors after the 
Inventor had Installed it nt his own expense—It had 
rtn tnkorx I 

By the rimhring process used In this plant the gar¬ 
bage was brought In ns quickly us possible to have It 
fresh and least odorous \fter cooking to extract the 
grease the residue hft was dried down Into ‘tankage" 
valuable to the farmer for Its nitrogen and humus. 
Practically all the odors went up a verv high ohlmnev 
In the form of heated gas exrt pt the ndorN of cooking 
which were kept pretty well Inside the plnnt In these 
gases, something like thirty to flflv tons of fine dust 
went up the chimney every day This dust had a had 
odor Believing that It carried all the odors, engineer)! 
installed apparatus to wash It gut of the gases with 


sprujs of water In this wav practically all the dust 
whh extruded It had a vile odor and though rich In 
fertilizer values for the farmer, was so dllttcult to dry 
that the company let ft run Into the sewer 
But the gas going up the stack still smelled’ 

Then they tackled the moisture In those rhlmney 
gases. You have probably noticed that the fragrance 
of ttowers In the country, 
and new mown hay nnd 
freshly turned earth is 
Sweetest early In the morn 
tog when the gruns Is heuvv 
wtth dew Water vapor In 
the air corrles this frn 
gronre—-and tons of water 
vapor going up the Htaik 
carried some of the fra 
grance of garbage, In quit© 
the seme way 

Ho apparatus wna Install 
ed to condense this moisture 
by blowing the c hlnmev 
gases through water spravs 
and all but a verv small 
percentage of uneondens 
able gusea were eliminated 
from the chlmnev 
But the small volume of 
thorn iintonfienwablt gases 
hod jHwttlvely the worst 
odor of till J In the Inborn 
tory, thov could he made 
odorless by very high de¬ 
grees of heat hut it was 
never found jiosslble to 
apply this principle com 
menially, as the cost of 
extra coni mould have been prohibitive 

llewplte these efforts, the plant had u hud reputmlon 
among fieople who lived around II Ceitnlnh it large 
proportion of offensive material In Its chlmnev gases 
were kept out of the atmosphere, so It was not actually 
as bad as a garbage plant 
run without such deodoriz¬ 
ing devices. But iieopto 
complained of bad smells, 
nevertheless and In the 
end the health authorities 
closed It as ft nuisance 
The final chapter wt* 

Interesting 

'The I ten 1th authorities 
Insisted thut the pleat g*v« 
off bad odors and the man* 
ugement while admitting 
that some odors escaped, 
maintained that they were 
not In sufficient volume to 
be offensive The chimney 
wan high, and shot U4 
gases out at such an alti¬ 
tude that odors did not 
roach petqde living nearby* 
but were generally reported 
at midi distances that tb« 
garbage works had h pretty 
good alibi However when 
the health authorities sent 
up an airplane with two 
men who cruised down the 
wind until they smelled 
garbage followed it straight 
upwind nnd camo to the 
garbage company’s chim¬ 
ney—the jig was up I 
Millions of dollars have 
been lost in the search for 
a denatured garbage-ren¬ 
dering process and soma 
of the engineers who have 
gone furthest Into tbJs 
proposition declared that the wealth In garbage Is like 
the gold at the rnlnhow’8 end 
*‘I have solved the puxrle over and over!" says C R 
Vun Ktten, nn engineer well known as a specialist in 
this field * Once I knew nil about It, hut now there li 
only one thing I feel sure of—that incineration Is the 


best thing for garbage Bum it upl Reduce It to the 
Irredutimel 

That Ik, Incineration by methods such ns they have 
develojied over In England. An Incinerator of the 
latest British design might be operated alongside a 
cathedral, ho far as often wive odors coming from gar 
hage utter it enters the plant Is concerned Garbage 
U generally Belt burning, for besides table scraps eon 
taming fat, it Is mixed with paper, wood, leather, cloth 
and utl>er combustible rubbish These Incinerators bum 
it at m*) high temperatures, 1400 to 2000 Fahrenheit, 
destrovlng prmtkully everything. Instead of one for 
nace, a series U used, all having a common combustion 
chamber for mutual assistance One furnace contains 
h freah load of gnrbHge, Just started and giving off 
fine kas at a moderate temperature which would be 
odorous If it reached the atmosphere An adjoining 
furnace, however. Is In full blast, giving off high tern 
isoruture gases and a third will l*e a mass of tinders 
unit ting even hotter gases These gases nre mixed to- 
gtther In the common combustion < hamber, so that all 
isiors are burned up nnd destroyed by the high tempon 
lures Nfore the gases escftf* front the chlmnev More 
over these gnses are used to heat the forced draft thut 
Is drawn back through blowers to feed the furnace* 
Incineration does away with much of the expense of 
hauling nnd dumping garbage It can be collet Led and 
btimwl nt small in< Inorators scattered over the city 
Indwd Incineration has now begun to our * 111©*, for 
practically every large apartment, hotel and Institution 
built nowadavs has an Incinerator Installed as part of 
Its equipment 

‘On the surface the wealth to garbage seems like 
eusv monev But try to get it out at u profit, and you 
will find that It Is the squeal of a pig not worth saving” 
But right in these war times that were heaping 
trouble on the Blngville garbage works, there stood at 
every other city street corner a barrel wbhh, had the 
Mirbnge men only known It, held something new and 
promising In the way of odorless reduction Ton re 
membi r those bnrrels—common flour and augnr barrels, 
beautified with white paper and a Red Cross sign Into 
which people threw cocon 
nut shells, peach stones and 
other fruit pits to make u 
peculinr kind of charcoal 
that the Army wanted for 
gas masks 

Out of those barrels the 
chemist eventually evolved 
“activated carbon,' a sub 
stance that promises to 
free Industry of all often 
give odors, bringing the 
packing house glue works 
soap factory fertilizer 
plant and like establish 
meats, now often banished 
to the waste places, right 
into town where tbev will 
be handy to raw materials 
transportation facilities 
and customers. Better >et, 
it may squeeze money out 
of a noisome industrial 
smell yielding by products 
to pay for the trouble 
The chemist and Inven 
tor now seem to be closing 
to on the offensive odors of 
Industry from several <lt 
reettons, after many fall 
ures They have tried to 
wash out bad smells* to 
burn them out, to concen¬ 
trate them, to shoot them 
so high up tall chimnevs 
into the welkin thftt they 
would vanish—even to 
make people like an objec¬ 
tionable srwcj i by perfum¬ 
ing It with some volatile, pleasant-smelltog chemical 
Home of these methods were successful to making 
the factory Itself odorless When the visitor goes 
through a certain big eastern soup-canning establish 
meat, for tostaao* Mi attention !e called to ths fret 
that there is practically no odor of cooking The 




Activated-carbon absorber used in removing odors 
from the air 



Activated-carbon absorber by means of which gaso¬ 
line Is recovered from natural gas 
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bouquet of good warm nourishing soup l« pleasant of 
codree, but they keep It out of that factory with large 
rotary blower* If you want to smell the soup It Is 
necessary to go several blocks nvwjv from the fa< (orj 

However, even the most offensive Industrial odor 
doesn’t bother people working In the factory that 
create*it. They become accustomed to It In a few dins 
and smell nothing It Is the saute with pleuwtnt odors 
—the young lady with a Job In u perfume laUtrulory la 
fragrant a* the rose, the lilac and new 
mown hay People know when she Is 
coming a block off, but she herself smells 
nothing And offensive Industrial odors 
are seldom harmful unless they contain 
actual poisons, like mid and ammonia 
fumes Bad smells may nauseate i>eop!e 
unaccustomed to them, hut workers in the 
odoriferous Industries are generally pretty 
healthy 

It now seems quite likely that, within 
a few years when people complain of tin 
offensive fuctory Its odor ran lie s< Un 
tlflcally eliminated by one of severnl 
methods latelj dlwovered They hu\o 
been carried through the JaIw>ratorv and 
experimental stages, but not yet widely 
applied on a commercial mule bemuse 
there Is still conaldernfde research work 
to lie done on the particular lnrfumes of 
the different Industries 

The smelter fume nuisance lms been 
largely done away with by Or V rederltk G tVUtrell* 
famous precipitation apparatus Before Ibis invention 
(rops and vegetation for miles around a copper smelt* r 
were often killed by the fumes from it« stadt *uustng 
constant complaints and disputes Faimirs maintained 
that the fumes were ‘ plr.cn,” whlk smelter men Insisted 
that neighboring agriculturists were rtully * smoke fHrm 
ing’—that Is, planting (rops near a nun Her not with 
any Idea of marketing them in the regular wav but to 
collect damages from the smelting company If they didn’t 
thrive The Cottrell process doesn t reujlv uffwl smelter 
fumes, but simply precipitate metal und dust purGclm 
from them with electric < nrrtnts of v* rv high frequency 
Beside* saving valuable metal dust, it allows the gas, 
fumes und smoke to pass up the stuck hot, where l>efort 
the dust was washed out This cooled the gnses so 
that they sank down on the surrounding neighboihood 
and made trouble whereas hot gases rise and are 
diluted With air, doing no harm The nppa 
rutus la also used In cement kilns to pre¬ 
vent damage to surrounding vegetation bv 
cement dust* Dr Cottrell s Invention has 
also been of great public aerv ire because all 
the royalties that it yields go to finance 
scientific research, his gift to the puhlh 

The idea of soaking up a bad smell with 
‘‘activated carbon,’ ns jou mop up dirtv 
water with a sponge, grew out of the 
war-time chemUol Investigations of Dr 
V K. Chaney which made out gas mask 
far better than any used by either the 
Allies or the Germans Yrntr fruit pits 


and nut shells were turned Into charcoal Charcoal 
Is carbon, and according to the stuff it is marie of 
—peach stones, coeoomit shell, wood or coal uf utrl 
ous kinds—and also the way In which It N made luts 
mpro or less affinity fm odors. Odors good und had 
tire carried t>> complex molecules token up by ilmr 
coal, yviiile the simple molecules composing nlr water 
anil mrnif of the gases pass through unaffected smuf 
charcoals like those made out of the havings In Hie 


Ited < ross barrels, are very arrive—sponges with siuh 
an Insatiable thirst for «omj)Jex odor molecules that 
they will take up more than “Wl per cent of their weight 
* if certain vapors ot on* volume of charcoal will nbsnrb 
fifty to one hundred volumes of odorous gas depending 
upon IN t liana ler Other kinds of charcoal however 
have little alllnltv for odors “Activated carbon is tt 
kind sjhs lulls made to sop up and hang unto odors as 
they pans through u muss of It 

Suiq««*e vou ha\o a factory so offensive that i>oople 
are up in arms hIhuiI it Dr Chaney and Dr \ B 
Bay have told, in one of their technical pap< rs, the 
storj of such a factorj in an eastern State It was a 
tiny place, tmplojlng *»nlv half a dozen men but—Oh 
my’ The owner Imnosth tiled to wash and bum tlie 
odor out of his activities but with no success and 
tlnally was nolllied bv the health authorities that he 
uniat either shut down or naive awav During his 


gasmask resea rches Dr Chaney laid an h 11 around 
eNiH»rl*nu with offensive ndois fumes am) gie^a and 
learned that with a Gmireal gas mask one <ould work 
In th* foulest ami densest odor** and b* wholly unaware 
ot flam rids link factory was investigated all ftppg- 
i at us fimii wbhli Iwd smells mom made airtight the 
otf*nsi\e gusts diawm away m pijas ami passed through 
activated uuhon 1 he apparatus was built hurlledlj, Ilk 
an mi* rgem \ hut worked so will that though it wan 
Installed mou thanuycai ago the factory 
ha n rinn run Mendtlv w ithout a singlecoiA- 
piuim it took two tons of cocoftsitt 
shells to make half a ton of coeounut shall 
(hurconl lor the 11 )rlwm tower that ucta 
as an ndoi s|tong* Hit * arbon la worth 
up to 77 rents a pamd and there Wu* ft 
moderate Investimni In kettle covers pip¬ 
ing ami blow* i * qulpment The syatetot 
Is virtually automatic Hu actual weight 
of an offensive smell Nun small, so a 
uttlMUt sjsing* of tills tv)>e will <>i>erttte a 
\aik 1»efore it needs Hi|uee7lnK out Tl»€tt 
the night tirem in turns live si earn through 
the svHtein distilling all the offensive ma¬ 
tt rial In **onc*ntrated f**rm Into tin fire-box 
of th** holler where tla Jual destroys the 
^mclls When tlie catlHin 1ms lieen revivi¬ 
fied In this wav It Js again a clean <hlrst> , 
sjMinge ready for work Such deodorizing 
charcoal has Issn used three years In 
some cases without deterioration— rather 
it seems to Improve with use* and one shortcoming of 
a*tlvnted mrlton us met < hanrlls* Is that customers buy 
it so lnfreqmntlv and for some put poses onlv ohre 
It mav l>e Unit there Is someihlng worth saving in thO 
odor from >om factoiy Or gases not offensive at all 
are dissipating good materlul as thev pass out Into the 
almnspheie 11a wash gu* < reared In fermenting corn 
for example contains a*clone hutnnol and ethanol, 
width tan Is caught bv tin curium sjH»nge and terevered 
bv dJstiipjf]on Gasoline aJ<*dioI f*en/,ol ether and 
other volatile liquids us* d as solvents in many Indus- 
trim and largely lost through fviiitoratton ure now 
rec-ovc red lw treating them as though they were offen¬ 
sive smells Gasoline Is also evtiacted from natural 
gas, thus far one of the principal Industrial uses of 
mtivuH’d carbon and light oils as well us sulfur ex¬ 
truded from Illuminating gas before it is sent through 
the timlns to the consumer 

The principle is sound but still so new 
tlmt the practice for different Industrie* 
must still in* worked out bv engineers. 
Take the case of n garlmge reduction 
plant us an Illustration where there ar* 
several hundred million cubic feet of 
chimney gases dailv to be deodorised lbs 
fore the engineer can design an apparatus 
for sm h pm*i*>Hes, tlie * heinlst must meas¬ 
ure what he mils the stench load of 
garbage gases in extruding gasoline 
from natural gns he has figured its weight 
per cubic fitoi of gas rlw pounds of gaft 
(f o«rin«c</ on paftc )>6\ 




Th* general lay out of an Installation using activated carbon for the ehmina 

tion of stenches 



Taking tha odor out of the packing industry by aM of a new process of dry rendering 
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Our Point of View 


Charles Allen Munn 

18 our mournful task to record the death 
of Mr Charles Allen Munn, the lute PresI 
dent of the Scientific Amcrkan Publishing 
Company, In the 65th year of IiIh age H1 h 
death occurred when our May twuie huh on the pro**, 
and in order to avoid the delay of one month In the 
announcement, we decided to publish an inwrt memorial 
which our subscribers received with the Muy number, 
but which was not available for our newAStnnd mple« 
The subjoct of this memorial came of old American 
stock, the flint ancestor of the family to settle In 
America being BenjHmtn Munn who served In the 
Peqnot War From him descended Ileuben Munn who 
raised a company and marched to Cambridge ut the 
time of the Lexington alarm call, and who subsequently 
Served under Central Gates and was present at the 
surrender of Genera! llnrgo\ne ut Saratoga Tbe de¬ 
ceased was the second son of Orson Desalx Munn who 
In conjunction with Alfred EH Peach purchased In 
1846, a publication known as the SasNimr AumicAN, 
Which had been started In the previous jear It may 
truly be said that the history of the Sctenth ic Ahkhx 
can during the seventy eight jeurs of its existence Is 
the history of the life work of the father and win, for 
Mr Cburleji Allen Munn after preparation in Purls and 
In Princeton University, where he graduated In 1881, 
entered the office of Munn A tympany In that >ear, and 
thereafter until the time of his death for a period of 
forty three years, devoted himself < kmel> to the inter 
ekts of the 8( xentivic Amemcan and Us affiliated pub¬ 
lication* and enterprise* 

Mr Munn was at all tltne* an enthuslastU sportsman , 
but, outside hi* business Interest*, the subj«<t whhb 
lay nearest his heurt whb IiIh collection of Americana 
and especially his Ifaahinptonia which grew to be the 
most notable In the country He was one of the leading 
authorities cm Amcrtreiw, and hi* town house at 62 
East 66th Street, New York I Hy, contained several of 
the best known portraits of Washington bj Gltbert 
Stuart, Trumbull and Peale, the last named being a 
full length portrait Tlie collection includes Wedgwood f. 
portrait cameo* mezzotints, miniatures, diaries, letter*, 
etc, of Washington «nd otliers of the founders of tb^ 
republic Student* and love rs of 1 mericana will rejoice 
that this fine collection was ulUed by Mr Munn to the 
Metropolitan Museum of Art of New York City 
PoMMMstng an attractive personality Mr Munn gath 
ered about Min a large circle of friend* among whom 
hi* loss Is greatly deplored Underneath his brisk husi 
ness exterior, lay a \ery sympathetic heart and it was 
rarely that any supplh ants for financial aid who found 
their way to Mr Mann's desk were turned away His 
name waa also to be found oh a long list of philan 
throplc church social betterment and kindred societies. 

The deceased was a member of the New York Bar 
(p)d one of the charter members of the New York Patent 
Law .Association He was one of the founders of the 
Essex County Country Club, and captain of It* polo 
team, und was a memtier also of the Unl\er*ity, Cen¬ 
tury G roller, Merchant* Aacquet and Tennis, Union 
and Knickerbocker Clubs. He Is succeeded as Pres! 
dent by Mr Orson D Munn, grandson of the founder 
of the ScirNTXvh aubokan, who will thus represent 
the third generation In the ownership of this publica¬ 
tion 

Airplane-Battleship Controversy 

D N OUR Issue of December, 1028, we published 
an article credited to the staff and entitled 
' Driving the Bomber to High Altitudes," 
which gave some startling Information as to 
the great advance which has recently been made In 
range and nccuracj of antiaircraft artillery The facts 
were furnished by a Mgh ranking officer of the Coast 
Artillery Corps, and were therefore fully authentic 
In «ur Issue of April 1024 we published an article 
“Bombing the Battleship ' which was written by a 


member of our air service, who requested that his name 
be not used as the author—a not Infrequent request 
which Is always scrupulously respected Unfortunately, 
the editor who made out the list of contents for that 
Issue was under the Impression that It was a staff 
article and so named It The nameletw writer Is evl 
dentlj a strong partisan of the airplane side of the alr- 
plone-battleship controversy, but since we had already 
published Admiral GleHves' article “Has Sen Power 
Passed^' In November, 1028, and the ulrcraft article In 
December of that year, both fa\orable to the defense 
against bombing, we decided to let this bombing euthusl 
nst htne his say and say It In his own hyperbolean way 
The Immediate result of the publication of this last 
urUcle has been the receipt of a letter of protest from 
Major General Coe, Chief of Coast Artillery, and other 
artillery offlevrs, who complain that the spirit, If not 
the facts, of the April article are at variance with those 
of the December article Tile point Is well made, and 
wen peat that the April article was not written bv the 
staff but by a contributor 

The position taken by the Scientitig American on 
this question of the supremacy of alnraft over ships of 
the sea h«s never \Hiied From the very first we liuve 
deprecated the extravagant claims of the air enthusi 
ants, and particularly of Sir (now Admiral) Percy 
Scott The battleship never was, Is not now, and for 
mam rears to come will not he in danger of being 
“swept from the sens" Scott's (or was It Fisher’sf) 

' »m*k or scrap the lot 1* picturesque and that Is nil 
And in our saying this please do not suppose that 
we undervalue the great advance which has been made 
In naval and mllltarj aeronautic* For coast defense, 
for scouting, for spotting (after the enemies planes 
have been shot down), and under exceptionally favor 
uhte condition* for torpedo-plane and bombing attack, 
the airplane has an undoubted value—limited today 
capable of great development In the future But until 
that development has proceeded to the point where the 
whole game can be lifted from the sen Into the air, let 
u§ hold on to the well proved system which we have 

The Great Flood at Panama 

H OME twenty year* ago when engineers were 
deciding whether to build a sea level or lock 
canul at Panama, the controlling physical 
factor whs the enormous flood* which often 
descend upon the canal from the Chagrea KIver during 
the rainy season The opponents of a sea level canal 
predicted that the enormous rush of water coming 
down the Chagrea would produce current* In the canal 
wlilch would render it unnavlgable und threaten Its 
very existence 

The advocate* of the loci* canal claimed that the only 
way to handle these flood* Was to build n huge dam 
ut Gatun near the mouth of the river and form a lake 
over 360 mile* in area which would catch and hold 
ihese flood waters and prevent their destructive effects. 
That the seti level canal ad\ocate$ were correct, was 
proved last October when the Isthmus was subjected to 
an unprecedented rainfall lasting a week, and there was 
r flood discharge into the canal that broke all previous 
record*. 

The dramutle details of this flood are described by 
Governor J J Morrow of the Canal Zone In an article 
In the Military Engineer, from which we learn that the 
probable Inflow to Gatun Lake at the maximum period 
of the flood was between 260,000 and 800,000 cubic feet 
per second, and that for twenty-four hours on the 24th 
of October the Uhagree discharged Into the lake over 
35 000000,000 cubic feet of water 
Now Gatun had not only to receive this huge flood, 
but continually to get rid Of It It was fbr this purpose 
that the spillway at the center of the Oatnn dara was 
provided with fourteen gates with a maximum dis¬ 
charge capacity of 200,000 cable feet per second Previ¬ 
ous to this flood, the opening of seven gates had been 
sufficient, but as the downpour continued, two more 
gates had been opened, and then two more, making 



eleven in all, and under these conditions a flood of 
166,480 cubic feet per second was passing through this 
spillway < During the whole period, of the flood from 
October 22d to October 27th, Inclusive, 42.4 million 
cubic feet of water were wasted over the spillway 
This Ih equal tn ten feet depth of water over the whole 
166 square mile* of the lake 
Except for wane slide* and wash-outs on the Panama 
Railroad, and a large slide Into the Canal which did 
not seriously Interrupt traffic, the canal, thanks to the 
watchfulness and energetic action of all the canal em¬ 
ployes, passed through this ordeal practically intact 



A Machine That Makes Its Own Repairs 

RUE other dav we heard a man grumbling 
about the doctors He roundly asserted that, 
rh diagnostic lane, they were but a sorry lot 
“Something goes wrong,' he said, “with a 
complicated imnhlne in my factory or a delicate Instru¬ 
ment In my laboratory I call In a professional engi¬ 
neer or a skilled mechanic He very quickly locates 
the trouble (that is to say, diagnoses the case), read¬ 
justments or repairs are made and the worry Is over 
Now the body Is a machine and the doctor Is the pro¬ 
fessional engineer He ha* spent a lifetime In the study 
of this machine, and he ha* at his disposal all the 
accumulated eaq>erienoe of his profession for ages past. 
Something goes v. rung with this machine You call in 
the doctor, he diagnose*, prescribes medicine, diet, etc 
You follow Instruction* faithfully, but with no results. 
You try another doctor—same result You go to a special¬ 
ist, to two or three of them, and you are lucky if you 
don’t collect as many different diagnoses and end Up 
on the operating table No take It from me, the aver¬ 
age doctor, tis the professional engineer of this machine 
we cull the human body, simply Isn’t In It with the 
mechanical engineer In finding what Is wrong with ft 
machine and setting It right ’ 

Then we pointed out to our friend that to compare 
the most Ingenious and perfect mechanism ever umde by 
man with the human bod}, was a* foolish as to place 
hla baby's go-cart in the same class with a Rolls-Royce 
motor We asked him to consider that although the 
modem high-class automobile In respect of the ingenuity 
of its design. Its power, durability, speed and ease of 
control, may be regarded as the most perfect mechan¬ 
ical triumph of the age, It Is but a child s toy In com¬ 
parison with that crowning triumph of all creation, 
man. Not only 1* this body of ours a heat engine, with 
an efficiency undreamed of lu any heat engines of mun’s 
construction, but It is a self-contained chemical la bora 
lory. In which are carried on, ceaselessly and surely, 
scores of differing elaborate reactions for the production 
of the substances needed for the growth and repair of 
the body 

For one point lu which the man made machine may 
go wrong there are a thousand where this Infinitely 
complex human machine may slip Into trouble We 
bode him be fair to the doctor by recognising the In¬ 
finite complexity of the problem of making the right 
diagnosis In a complicated human disease 

And then, to drive in the last nail of conviction, WU 
dwelt upon the marvelous fact, that the human machine 
Is self-repairing To match that, the automobile Would 
have to be capable of bulkUng up the walls of it* cyftft* 
dere, the surfaces of its piston rings and the seating 4f 
its valves, continuously, and tn the exact measure 4* 
which they were worn away And 0s for tb* tirsg* 
they would have to.fabrlqate new rubber on their tread* 
ns these were ceaselessly disintegrated; and what 4 
deep gash was cut In the shoe, molecule by moieettto 
new rubber would have to be built up hy the tlr# ft 
automatically, until the wound wgg wholly qto**i* 

Although it is true that hut for thk J marvsrfc^ 
power of self-repair, the doctor* and surge o n* would, 
indeed, be In a hopeless quandary, we may at Wast be 
assured of thU that the most dUfleult repair job* In 
a garage or a factory Is slmpttdty itself bumpered 
with repair work m a hospital of gtfk men. 
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Here and There 


A MONU the most weighty of the h ederul Government h 
**■ activities* and far from the least interesting thereof, 
are those of the Public Health Service hew of m realize 
the extent and the wide variety of the work under- 
taken by this bureau Muny of uh even are quite with 
out any adequate concept of the wide Held over nblch 
the public health engineer today ruuwt apreud his lalK>rs 
W<th no pretense of covering this field but merely to 
Indicate some of Its more Interesting angles, * Here and 
There this month Is given largely to u display of 
several Interesting pensmnUttcH und wwcrul Interesting 
undertakings of the PublU Health Service 

GOME of us live to wit, and others eat to live In 
^ dlvlduuls of whom the former may lie said are fairly 
welt confined to the human i me, hut of those organisms 
who make the ulmorpllon of nourishment u mere pre¬ 
requisite to living rather than the < hh f aim and ambl 
tlon of life, we humans are u distinguished minority 
The dark gentleman of the adjoining phture serves 
meals every day to u population vasll\ exceeding the 
sum total of the world a human Inhabitants He 1« 
'chef’ to the colonies of bm terlu mulntuhud In the 
laboratories of the Public Health Service U J Bender 
Is his name* and every day he prepares wane 6000 tubes 
of wup-llke material of one sort or another for his 
minute charges The finest irieuk, eggs, potatoes gtlu 
tine, milk and other edibles coming utltdn our own 
understanding of the term art employed together with 
numerous chemhals necessary for tht life of the germs 
that e«t them, and fulling ruther outside our own 
dietary field The atntenunt that Mr llender foods a 
clientele far surpassing the human total follows from 
simple multiplication The tub** of which he puts up 
so many during the course of his day are designed to 
feed* on the average, ten billion Ink terlu each We 
don’t want to put an undue drain upon the compositor » 
supply of *eros so we leave It to the reader to find for 
himself how many residents of iJmle 
Sam s bug hotel are fed from Mr Bender s 
unique kitchen 

A NOTHER interesting job In the Pub¬ 
lic Health Service Is that of Or E. 

T Wherry whose portrait adjoins In the 
corner of the page To Dr YVlurrv fulls 
the task of attempting the purlfluitlon 
and, presumably, the ultinmle Isolation of 
the important Yltamlns and obviously he 
l« called upon In the urdinury course of 
this work to make a great many ldentl 
fictitious of chemical sulwtances width he 
finds In and Isolates from the materials 
upon which he Is working Ordinarily, 
chemical analysis or chemical Identifica¬ 
tion without some prettv definite lend thnt suggests 
what to look for Is a pretty long winded tank Give 
the chemist a white powder and ask him whnt It Is 
and If you withhold nil Information which might serve 
hi the basis of a shrewd guess that would Indicate 
what he limy most hopefully 
try first It Is largely a ques¬ 
tion of good luck w hether his 
answer will l* reached In an 
hour or a week But this is 
too slow for Dr Wherry's 
work, an answer must be 
forthcoming more quickly So 
optical methods are resorted 
to, and Instead of analysis 
through test tube and retort, 
he uses the spectroscope and 
the microscope He Is shown 
here, working with a petro¬ 
graphic microscope This In 
strument was designed In the 
first place for use In optical 
analysis of rocks bnt by 


of various tv pen, it nmkf's It possible for Dr YYherrv 
to get u very rapid qualitative analysis of othei sub¬ 
stances, the optical i»r»i»ertks of the Rpedmtnn varying 
In such u way as tho) art passed from one oil to an 
other as to give their cnmixisltion away verj rapidly 

TVTO particular danger attaches to the work of Mr 
Bender and Dr YYherrj But tlu lalat Ptihlh 
Health" mufjt remind us of medical innrtvrs who have 
given their II vu* In the Investigation of deiullv distunes 
and sinet u 11 the deudly dlMuaes art not full> Invtwtl 
gated it follows tluit tin rt must still l>e done hoiiu of 
tlds sort of thing The moat perilous work Iveing tar 
rled out by the Service rluht bow Is nil lit r unmnsu 
tIonal, compared with tlie attacks of past \curx ujHin 
yellow fever, mularlH, and oilier spectaoilui plagues 
This time It 1 m nothing mure theatrical limn tin effort 
to control a poisonous wood 11< k which Infests certain 
regions of Montana, making the* largely 
unlnlui bit able bv vlrtui of Hu fact that Its 
bite Is usually fatal to hitmans Derma 
teti/or anrf(T«oni Is the name of the little 
|h ni and 1 K S|>ciicor Is the name of 
the doctor, [tortraved herewith, who is 
< (inducting the assault upon him By way 
of vivid proof thnt the work Is dangerous 
we are informed that two members of 
the Public Ilenith Hvrvlct and one of the 
Rockefeller Institute haw already met 
their death at the hands of the vhlous 
dernmeentor Dr Spun i r s particular an 
do rt a king Is the seniih for a serum that Dr UR. 

will confer lmmunitv against the ticks 


(pient nwitrili howe\er has 
betn conducted In cooperation 
between cotton and silk 
makers eiuh setklng dj eat hat 
would applv to his own prod 
net and have the otht r un 
colonsl nuduwldt vnrhfv of 
(luxe Ik now available—no less 
Hi ven hundred odd It Is 
tlu. ref ore now possible to us* 
the double-dyeing procex* foi 
a very wldi range of effect h, 
luspad of being limited to 

about sl\ simple mlurx as has hirt tofore been the 
cam and tlu process Is itgarded us of prime Impor¬ 
tance to the \w living and lmsh ry Industries of Britain 
Hie statement, with Its suggestion of rainbow hose dyed 
Ht a slngli dipping und therefore within the reach of 
the modest purse, Js fuiUklently alunnlngl 
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working with Immersion oils 


bite Bxperlnants tire progressing with rabbits and 
guinea pigs, and Dr ‘spencer U about to Irunsfer the 
scene of bis experiments to the Infested region of 
Montana, bearding the lion In hlN den* us It were 

OQHIVTIMI through the mkroScope at 
^ sour strange or familiar carrier of lnfw 
tion is h\ no naans the extent of tlu Serv 
Ices contact with bugs Hnd bmterlu They 
have a n^ular staff artist, whose whole 
Job consists In making large size drawings 
and pointings of germs tluif are Invisible 
to the public e>e, ami other creatures of 
simllnr sort One of his recent prodm 
tlons was n large painting In natural 
color of the common stable flv, who Is 
eligible for this treatment at the hands of 
a germ art 1st because he Is alleged to lie 
the currier of the Infantile purnlvsls In 
fectlon Professor Wilder—purdon our 
B«4fr neglect to iniroduco him, U H Wilder Is 

the name and at the top of the third 
column you will find the |>ortraIt—had to use up no 
less tbnn fifty files In making this particular bug pic 
ture because they an ho frugile thHt they tannot be 
protected against accidental damage Professor Wll 
der’g masterpieces are employed alike In serious studv, 
and for purposes of propaganda nnd public education 
HU work U a phase of Governmental activity pretty 
fur removed from our grandfather’s concept of public 
business f 

CKYEHAL years ago there was developed In England 
^ a process for dyeing In two colors, In patterns with 
u single dipping ThU apparent contradiction Is re 
solved into common sense when It U explained that the 
fabrics for such treatment were woven Jn silk and 
cotton materials combined dves being used whh h would 
"take" on cotton bnt not on silk, and vice versa The 
goods being dipped In a mixture of two such dves ono 
would color the cotton and one the irtlk and tht desired 
effect was produced But the applicability of the 
system whs greatly clrcumBcrlbed by the scarcity of 
dyes which would affect the one substance completely, 
nnd leave the other absolutely untouched, and which 
at the same time should be commercially fast Subse- 


inoiGTHIVUS, or form ape U the 
name of the intent unplrunt for rank 
In (ht gcncutoghnl I|Mt to whkh Mr 
Brvan ofTi rs hvkIi violent exi-eptlons con 
netting man with the lowtr unimalH He 
lived In the hills of India, In Miocene 
duvs His renin inn—sudi of them as we 
have—w* re dlscotend by Mr Barnum 
Brown one of (hi most Indefatigable of 
explorin' who is on the staff of the 
AineiUrm MufMum ot Natural History 
Bfxnetr Ht was a big ftllr>w the sl/e of the gor¬ 

illa The elcvallons and furrows on the 
crowns of the te*.th follow so closely those of the Nean¬ 
derthal man tlml Drs W K Gregor> and Milo Hell 
man of the Museum arc Inc lined to regard drjopithecus 
as 1 lit. closest approadi yet found to the nncestor of the 
entire fumlh of apes and humans There are Himtlar 
parallelisms lx tween tlit teoih of the forest ftpe and 
thow of ct rtuln Austiullun [H*opleR, und other* who 
are all long the most prlmttlvi of existing humans 
Dental comparison must l»e nmd< on this Iwsls, because 
the <lvllized white und yellow Tact's have without excep¬ 
tion lived for so many years uism u diet largely agrl 
uiltiiral that greut nltcrnMons in their teeth have taken 
place, masking their original charm (eristics completely 

rpiTAT uircr reckleshness In the diagnosis and treat 
*■* ment of disease is not countenanted even under the 
loose license laws Halt permit the practice of various 
nondt script w hools of treatment, was demonstrated in 
April In New York A pnodllloner of what must be 
regarded as umnng the most respectable varieties of 
these medical hangers-on was called In to treat a little 
girl who, In point of fact, had diphtheria The frente-o- 
puth never found It out until It cume time to apply for 
n death cirllflcutc whhh very fortunately was the one 
thing that he could not supply hitnwlf On the very 
clear basis of tin post mortem diagnosis, plus the Btatfc* 
m< nt bv the attending practitioner that he did not know 
what his patient was suffering from a conviction of 
manslaughter was assured against the man whose mis¬ 
handling of the rise prevented the (ailing of a real 
phvfdclnn until (oo Int< 

HEMI^ TS from all over the country are gathering at 
Washington us we write for the spring meeting of the 
American ( heruical Society whhh will run from April 
22nd to 261 h The keynote Is to l»e given In two ad 
dresses of the opening dfl> “The Atom as Seen by the 
Phvsh 1st," bv R Y Millikan, Nobel prise winner and 
long time Professor of Phvslcs at Chicago and * The 
Atom as Seen bv the Phrmlal," by G N Lewis Willard 
Gibbs medalist and Professor of Chemistry at Call 
fomia In addition to the discussion of atomic physics 
nnd chemistry, other topics which will loom large on 
the iwogrnm will be industrial chemistry, alcohol inanu 
fncture, and helium production There will lie a spec 
taoular display of the progress of chemical warfare 
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Telepathy and Radio 

Results of the Scientific American Test of Thought Transference from the Broadcasting Studio 

By J Malcolm Bird 


. . ' 'iLTHOrOH Iht* formal work of our 

P«\ehle In\estimation (oimutiree 
He* wholly In the Held of tin objec 
live, the subjective kIiIo of the 
iw) title picture 1 h of sufficient In 
Tarest and linportumv to Justify 
jwrlodic reversion to It Ho when 
oppoitunltj premntetl Itself to make 
un experiment In telepaths upon 
an unusual scale, through the W()K brondi anting »ta 
Mon, we seised it, The Hcnerul Idea was for the mem¬ 
bers of the broadcasting group to tlx their attention 
upon simple words pi<tnren Ideas etc and fur the 
members of the radio nudhmce to try to reproduce 
these Tills, of course U the trndltlonHl tedmlque of 
telepHth\ experiment e the onl> novel feature was the 
Use of the radio 

The philosophy that dh fated this choice of niodlum 
has been much mlauntferatiKKl There Is temptation to 
argue that telepathy must be effected by transfer of 
energy from brain to brain and once we have said this, 
we are bound to talk about waves and to draw analogy 
With the light wave and the radio wa\e Now It would 
be among the a priori possibilities that 
telepathy Is an electmmagnetlc phenotm 1 - 
non and In this event there would he 
good prospects that the radio wave might 
act as a “carrier * But It was not for 
this reason that we worked over the radio 

The fact is, with telepathy as with other 
pgychlc manifestations, those In l»est con 
tact with the phenomena are Inclined to 
retard them as relativistic In their mod,** 
operand! That Is they are looked upon 
as something to which the ordinary cate¬ 
gories of time and space are not appll 
cable, so that the attempt to formulate 
them In terms of these classical concepts 
would be as futile as though we were to 
try to define the color of a sound wave or 
an electric current If this idea Is correct 
there Is no reason to anticipate that the 
pr es ence of the radio wave would have 
any effect good or bad, upon the attempt 
to communicate telepathlcally 

Telepathy ▼*. Guessing 

Now this attempt in easily made, bht 
to estimate the success attained Is highly 
complex Srtppow* that I think of the 
Same of a certain city and suppose, for 
statistical exactness this be one out of a 
Ugt of fifty Suppose I ask vnu to try to 
duplicate my thought Obviously, in re¬ 
sponse to this, the name of one of these 
50 cities must come Into your mind If 
you dont get the right one telepathkalh 


time And of course, it also affords a very promising 
possibility of uncovering a few noteworthy telepathic 
sensitives Of the hundreds who respond, few, if any, 
have any idea whether they are sensitive or not. Of 
those who get several Items right on the list of a given 
evening, further Individual investigation may identify 
one or more as promising material for further work 
Though this test was engineered by the Scaittmc 
Amebkan rh such, and not by our psychic committee, 
we had the eooi*orHtlon of Dra Murpln and Carrington 
of the committee At a previous test in Chicago, by 
Dr Murphy and others, there hud been a battery of 
forty-odd ‘senders ’ The Idea was that we don’t know 
what constitutes a good “sender ’ so the bigger the 
crowd the more chance of getting at least one good one 
But with so many present, the numbers, words and 
pictures whose transmission was being attempted had 
to be posted on a blackboard, where the reporter*, 
among others, could see them Though pledged to 
secrecy, the gentlemen of the press began publishing 
the correct answers at noon on the following day, no 
all replies post-marked later than this had to be dis¬ 
carded In our own case, we decided to operate on a 


Ing, since the mathematical probabilities Of a perrect 
guess wsfrs but one in a thousand. The number hid 
been picked at random, off a letterhead, we wefe con¬ 
fident that it possessed no favorable or unfavorable 
psychological angles We were Interested, however^ to 
note that tlie only number getting more than cue or 
two votes was 909, with move than a down This is 
doubtless because the more or lees “occult** character 
of this number brings it easily to the mind, especially 
of people having some Interest In occult things The 
same number dominated in the answers to the Chicago 
teat 

One might Incline to attach Importance to answers 
that give one or more digits, correctly and In correct 
place Now I have a conversational trick of Illustrating 
my remarks by u numerical example, with n definite 
number, chose® at random on the spur of the moment, 
and I have long been conscious that In these numbers 
there Is a heavy over proportion of sixes and sevens. 
The Chicago tests ran heavily toward sixes, and there 
can be no doubt that in the general case, certain digits 
ore psychological and others un psychological, Bo con¬ 
clusions regarding digital success should be drawn with 
much reserve. 

The Importance of avoiding a heavily 
psychological selection of the Item for 
transmission is well Illustrated here Of 
those who answered *009/* all would pre¬ 
sumably have given this answer whatever 
our number were Where should we have 
stood In rating this test, if our number 
hud been 909? 

For our second test, we used the outline 
map of one of the 48 States, asking the 
audience for an Identification, Though 
chosen at random from a pile, Indiana 
turned out to bd an unpay etiological selec 
tion, of 470 answers, instead of ten cor 
rect ones we got but two, while of those 
who availed themselves of the opportunity 
to name two Items If they got two ap 
proxlmatety equal impressions, three gave 
Indiana with another State 
Now one picking a State out of his own 
psychology will usually hit the State of 
his residence or an adjoining one, or if 
he dodges this pitfall, he is very likely to 
take flight In fancy clear across the con 
tlnent, coming down In Florida or Texas 
or California Indiana then occupies an 
in-between position, and is an unnatural 
choice 

Test 8 was double-barreled We used 
the frontpage head and date-line from 
one of the New York newspapers, with the 
advertisement of a certain department 
store We asked the audience to name the 
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Correct 

Cheture 
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Svbieete 
who should 
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another 

BubiecU 
who did 
hove 

Number 
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SftJMtty 

fry chance 
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2 

2 

48 

1 
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78 

37 

29 

17 
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3 

48 

1 
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4 

3 

48 

1 

0 

BA 
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47 

4 

3 

5B 
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.81 

81 

31 

BC 

25 

45 

11 

16 

BD 

n 

47 

5 

4 

6 

8 

48 

1 

1 

7 

14 

47 

7 

6 

8 

9 

47 

4 

8 

Totals 



86 

74 


The above table summarise* the results of the examination of tha 
returns from those subjects who got more than one test right. It show* 
that the people who got ons test right displayed, In general, no more 
tendency to get something else right than did the bulk of the respond¬ 
ents. -The exception to this In the case of Test 5C is given an increased 
potential significance by the fact that it was this test which, considered 
on it* own merits, most strongly suggested that telepathy may have 
been at work. The figures in the column ‘‘chance of getting another 
correct answer” represent the fractional probability of success in one 
attempt, with the omission of the decimal point, they would represent 
the probable number of successes In 100 trials 


yon must get the right or a wrong one 
pnt of your own psychology If you were an unthinking 
machine, we should know that the chance of vour nam¬ 
ing any particular cl tv was exndtly one in 50 But you 
are not ru unthinking machine, you have associations 
Vlth some of these cities that bring their names Into 
your mind more ea«ll\ than those of the others How 
then are we to pHttmnte the chance of your naming New 
York or Galveston rather than Albany or St LoulsT^ 
When we come to actual scoring of a series of such 
tests, this factor works both wavs. If mv choice runs* 
toward cities that are natural psychological choices for 
you vou will score more hits than you are apparently 
entitled to, and I shall suspect vou of telepathic swuri- 
tlvlty when you are inmxent of this. If. on the other 
hand, I habitually name cities that are unnatural for 
you to name, your guess-work score will be so low that 
you may actually have considerable telepathic success 
without running sufficiently over the apparent mathe¬ 
matical probabilities to attract my attention 
The mere fact that ue must get a lot of data before 
we can apply (he theorj of probability, plus the com 
plication which cotues from the addition of psychological 
probabilities to mathematical ones, requires that we 
experiment a great many times with the same subject, 
or experiment once or oftener with a great many sub¬ 
jects, before we attempt to formulate results. The radio 
affords n meuns of experimenting simultaneously with 
a very largo number of subjects so that a significant 
array of data hum t^e got together in a minimum of 


basis that would insure secrecy in the studio, so we 
used four senders against all of whom Some suspicion 
of telepathic sensitiveness might fairly be held. 

Trying to Telepathixe 

The procedure was simple Speaking into the twins 
mitter, I said “For the first test, the members of the 
broadcasting group Are concentrating upon a certain 
number between 1 and 1000 The members of the 
audience will try to get as Impression of what this 
number is.” The number in question (522) was writ 
ten large on a slip of paper and during ray remarks 
and for some seconds after, I and my collaborators 
concentrated visually and mentally upon It Of eight 
items on the program, one was double-barreled and an¬ 
other Involved four separate answers so that In all, 
there were twelve opportunities afforded the member* 
of the audience to be right or wrong At the end, they 
were asked to mail their memoranda of their results to 
me, and 480 of them did so The number would have 
been larger, bad it not been for competition with two 
other local broadcasting programs, one cannot get un¬ 
disputed possession of the New York air at any rational 
hour of the day or night 

Through failure to receive or to understand the ques¬ 
tion, or to get any definite Impression, them were nu¬ 
merous blanks on idngle tests, so that the number of 
answers tabulated varies. Of 4(57 replies to the first 
test none gave the correct answer This is not snrprle- 


paper (the Time*) and the store (flaks) 
Here, obviously, unless one dlsplavs' real strength of 
character, one will name one’s usual paper and one’s 
usual store, Jn any event, a lot of people must have 
the paper right, since there are flew alternatives, so It 
Is not at all surprising that 78 respondents out of 448 
named the Time* The mathematical and psychological 
probabilities would depend upon numerous factors t but 
If these were estimated, they would give a flgtirt not 
far removed from the actual score There is * distinct 
drawback In using a test for which the possible chokes 
are so restricted Any small number of WmwtWC ffic- 
cessee la bound to be swallowed UP and k*t the 
statistical nature of the case} and one hArdiy sfkpfcti 
enough telepathic successes to alter the scote materially 
from what Chance would dictate, 

Example* In Psycfeefenr 

The choice of flak* was, of course, an nfipay thplbihrid 
one~-4a fact, deliberately so Thf tip Store* m 
the largest cficntele are undoubtedly, ffinipifiltefr Gtrt 
bet and M*cjn and I purposely evaded tkMfe 
the larger part ef the replies wa^flmded f 

flake w«| named only three tirod* - ^ ^ * 

For the fourth test I jfiiieided my watch iSjhlfetey 
eyes and turned its hqnds rapidly afidj# random* 
fbur senders concentrated on tfie tffcf ft wjHbSrJt 
stopped, and triefi to jmt fhis serosa tn tkk «b 4Mfc*. 
This test wan certainly fuse from i^choS^ ^ “a 

; p*0* m . 
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Our Abrams Investigation—IX 

Results of Tests with Genuine E.R.A. Apparatus and Genuine E.R.A. Technique 


R the past four month* or more certain 
electronic societies und association* have 
been engaged In forming special 
tee* ami formulating conditions to the 
end of actively 

cooperating j^ssssssssssss -tt: s 
With u* In our investigation 

of their metitods, Long be- TabuUfdR—d 

for* now we were given to series I 

Ott&rftfrmd that carefully 

aetaeied electronic prmtl HATES n« No 

turners would bo assigned to __ 1 4 _ L 

tha tusk of undergoing our &r a « 21 

simple tests, indeed, with a « 0 a 0 

view to tsclUtating such co- tt 0 J 0 

operation, we went so far as ® 101 

to outline the probable nu 2 a 1 2 

tore of imr tests, with the 4 # L E R 

result that many of the elec*-— 

treble workers tried similar = ... ■ ■ ■ —=ss = ss 
tests and determined for 

themselves just how scientific their methods were and 
how much they could hope to prove before an impar¬ 
tial body of InvestIgntors. 

Meanwhile, time dies Month after month goes by 
AVe are asked to watt for this and 
watt for that. We are told that the 
technique ia not quite perfected to the 
point where our simple tests can be 
undergone with a fair degree of cer¬ 
tainty a* to result*. Also, we are 
warned again, the EL R, A end other 
electronic worker* must be assured 
that we are really sincere lnvestiga 
tore before they can entrust their 
work und their reputation in our 
hands. And *0 It goes. 

But this commit toe, engaged for the 
past eight month* in UnesttgutinR the 
startling claims of the late Dr Albert 
Abrams of Son Francisco, and hW 
thousand* of followers both here 
*nd abroad, cannot wuit indefinitely 
Were we asking for some highly In 
trteftte demonstration of electronic 
technique, there might be fair cause 
for delay, but when it Is borne in 
mind tlfnt we ask merely for a simple 
check-up on everyday eta t rente dlag 
nosls, the case is quite different 

If, lh the opinion of the electronic 
worker*, their method* are Insuf¬ 
ficiently developed at this time to pare 
a moat elementary teat such as we 
propose, then In good faith and 
through honesty of purpose they 
should, without further delay, suspend _ 
f their present electronic practice They 1 he late Ur 
should tell their patient* that thev b I rofaf 

ore not sure Ju*t what they are do¬ 
ing After all, human life 1 * too precious to be (he 
subject of raw experimentation or something worse 
than that, a* the case may be 

All the while, our committee proceeds In the quest of 
truth. During the past few 
month* we have been in con [ T— ■ - ~ 
stent touch with a group of p 

doctor* engaged In studying ---- 

and apPhtpf the electronic 

reaction* to their own tech - . “- 7 - 

ni<jue imd praetk* The#e rat* “ i “ i 

floctort, trtro aip well inown , N f , , , 

hat whose name* are with- 

held in neoMPdancd *Kh onr n w « « ji w 

in tfaU tovertlua » J » J 0 

tied, have taken the anthop. “ ? , : : { 

tM AlWin* coo tee of to* 0 .4141 

•trtettm m flan mncleco „ ,1,11 

akd are egolpped with the t» 1 1 1 t a a 

«e>Wn* Alwame apperato*. -*- 

Tor ten ptuvoeee of our ' n - 1,1 n 

eerfee of teetn thee followed 
St^nx^MhSnwnatectolqnn Although tbeee aanw 


By Austin C Letcarboura 

SocroUry to tho SeLontifte Amorlcan Abram* lnv*«f ig«.tion Committed 

widely used and misused hv the E It A men- thev 
have dlMplayed the utuumt willingness to cooperate with 
us In every wuj because tliej themselves are still en 
gaged in experimentation Ah the remit itf our series 


Tabulated Reading* for Blood Specimens la the Attempt to Group Tho*o of Identical Source 
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of blood specimen test*, reported in tho following the 
spokesman of this group write** M What you havi thine 
already with us demonstrates that we, at least, are 
not able, with the equipment we have, to pl<k out the 


The late Dr Albert Abrams diagnosing a patient** condition from a Mood specimen 
by means of resistances boxes and the abdominal reflexes of s boy reagent 


same bloods." And (hat statement speaks volumes. 

Once we bad agreed with these doctors upon the 
abstract proposition of a test In whkh they would 
attempt to Identify blond specimen* of common origin. 


Rwmn f ipwt of the Figure* for the Purpose of Fod&Utiaf * Check Up 
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would he the smallest number that would enable htih 
to guard Hulttclentlv against tlie operation of chanc*. 
He «lw> recommended Hint of rite six three be IdeirtiCftf. 
while the othei three Ik ‘singles,* differing antaog 
theniHelves rh well as fTOftk 
- r ~~ ■"> ■—Uk Ideml( nl ones Any other 
„ , * course ho advised, woojff 

.BhcJSour®. K r.„llj ,.>,„pllc*t» the 

SKETCH \I muthemiitlcal eantrol of tbW 

KoeritMm tents, without yielding COW-' 

N * N s fi N ? N fl N j pensatlng advantage*. 

Fn»m nix specimens three 
21 23 sv >i 21 10 may be < lumen |n exactly W 

1 I Jl 13 u 4 3 2 different u«js Of those 2p 

1 0 0 J 1 1 1 o*rtubln«tlonH one and qojg 

1 ® ® j 2 ° ® one, obviouRly will comprise 

, I a o ! o 2 0 ,hp thw of identical orlgllt 

| 1 k l i r k Nine of the renmlnlng cow* 

--- binntionH will HKSoUate twe 

===== 1 srr*rj ,l of the ltlentlral speoitnre* 

with one of the “singles"? 
and tlie remaining ten combinations will consist Of 
HptKlna*nM, no tvto of wbbh are In fact identical 
Shaking mathemutlcnll> then and assuming that 
the tholec In governed h>, clmnee alone, If this test 
were repeated 20 times, tliera should 
bq one complete succchh, nine partial 
Huemuies, and ten total failures. If 
we try the thing 20 time* or more, we 
may expect tlmt this ratio of l^,tO 
will Ije approximately reulixed. If 
we try It Just n few times, we may 
expect tlmt we will get perhaps on* 
full hucccsh hut hardlv nnj more than 
tlmt while the rest of the trials Will 
be spilt about evenlj tat ween com¬ 
plete and partial failure*. The ek*c- 
tronisi must get considerably more 
than one full success i*»r 20 trial*, 
and very much more than nine partial 
successes ]**r 20 trial* tafore he Will 
have done anything tending to support 
his claims. 

Complete elect ronlr dlugnofds in¬ 
volves the recording of the otunagfet 
for a lorge number of rateo. Th* 
ideoMO<ation test, however may b« 
confined to such few selecteil rates kk 
the etatronlst Judge* to be auffleiete^ 
to dlfttingulHh betwmi two indivfd- 
ua)*. Tlie alleged *ex rale, which la 
claimed to ta found on tta reagent** 
left side for a female subject and ret 
hU right for a tnala, will natumtiy 
l>e one of these In addition to It, 
the doctors with whom we vrere wortt* 
, Ing choee the rate* 42, 50, 5rt, 57, M 

ood spedmon un( j pp JIW Hn Adequate set In tftU 

reagent tent of course, no reference need bi 

made to the alleged pathology nf 
these rales under the Ahrums system 
A scries of test* con slut* in the determination 
ohmages for the six rate* and location for the oevtndh} 
for all six of the h|sh linen* provided Series 1, II ml 
III were pnmecuted on dtc 
■■ = ■■ ■ — -^ =7] first dnv, with a set ofbtoed 

i *|teclmens provided by th* 

. health nuthorttiee of 

) RPECiMFNh If»rk State through 

— courtesy of Dr WilHam ^ 

series \ m p urk the second toW> 

“ N J N ; s 4 ° N “ No , n){ „ aeries f Vi) 

- —-— rarrlHl through, with Sp*C| 

I 24 20 V 21 34 21 mens provided by the tiatt 

1 M 2 it ii zj 3 rronlc ex^rtmenters th**B 

1 • * ] JJ ‘ * selves. Serl^ V and ’ 

J , J , 4 J occupied the third day, oftil 

0 0 0 0 13 n frwh wi of 

, | L R R h L h 'Wed by the doctor*. ' \ 

— — In every lnstancathS^jM 

- ", 1 , mens rnrrled blindldetttUlQ|^ 

lion numbers. In Started! til 
IV notadv present knew which speclmeng were ftiMb 


iiA^iiKiMoreASimiatecbnlqn*. Although these same we relied upon Mf t Bird as the staff mathematician to IV notadv present knew which specimens were ffltab 
SStSSaretha gbonndr* of an irupmsdve report whtih define the^procedure OitvUmPly,the fewer specimen* we tinti until the key was consulted at the red On tita 

m bajfllTdjfctaM mode tor the Electronic Re- use In the tast the more often we can carry it out In a final duv, Mr Bird consulted the ke\ list from 

Stireobf Abram#— a report by the way. which l* t*l&f given time, and Mr nird advised that six spevliueus tCo«tim/cd o« paw j 
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Getting Together on the Traffic Problem 

The April Conference, at Yale, of Those Expert in All Its Brandies 

By the SCIENTIFIC American Staff 


NH of the first impressions I hut one 
gets from any survey of the motor 
traffic problem is that of Its com¬ 
plexity The mere statement of the 
problem is almost a sunk lent Indica¬ 
tion of this complexity Further 
evidence Is given bv the extraordi¬ 
narily diverse treutment which Uif 
ferent StatPH gl\e the same point, 
tmd by the extraordinarily diverse content of the motor 
codes of the several States, many of them touching In 
great detail things which arc not at all the subject of 
legislative enactment hi others Then we have the 
Motor Vehicle Commissioners of ton eastern States, 
after several years of close association and contact In 
an organisation whose whole business is the attain 
immt of uniformity, totally unable as yet to agree 
among themselves as to the best means to certain neces¬ 
sary ends. 

Such a complex problem is to be resolved Into its 
elements. If at all, only after a great deal of open dis¬ 
cussion by a groat many very competent people and 
after a great deal of publicity A long step In the 
attainment of both these ends was taken In the con 
ference on Motor Vehicle Traffic, held at New Haven 
under the Joint auspices of Yale University and the 
State of Connecticut Apr!) Oth to 11th 
According to the stattinent made In the Invitations 
amt out, the purpose of the conference was to consider 
the causes of accidents due to motor vehicle traffic, and 
to discuss methods for preventing such accidents The 
machinery of the conference consisted In addresses fol 
lowed by general discussion. The first day s program 
revolved about n study of the conditions and a state¬ 
ment of the problem The keynote address, and ut the 
aame time the most important single contribution, was 
delivered by professor John C Tnuy, of tlve Depart¬ 
ment of Civil Engineering of Vale University Profea- 
•or Tracy and his colleagues were called in some time 
ago by Commissioner &Ukh kel of the Connecticut Motor 
Vehicle Department The Commlsirtoncr’s office, since 
the Installation of the compulsory reporting of acci¬ 
dents which wo described In the Soikntdk America* 
last month, had accumulated data regarding 10,000 
accidents. The big feature of this was that the acci¬ 
dent roll Involved was complete—they were not accidents 
selectea out of a larger total, but included all Con¬ 
necticut's accidents for three years The Commis¬ 
si oner's office knew that there was great value In this 
mass of statistics, but did not know how best to get it 
oat, and every attempt that they made to analyse theflj 
figures led them Into worse uncertainty Did the figures’ 
mean this, that or something else? Finally they got 
the Yale engineers on the Job, and the result was a 
really brilliant analysis, and the most striking graph 
leal presentation which we have ever seen given to a 
mass of data of comparable slae Professor Tracy's 
talk and th® ensuing discussion took up a whole morn¬ 
ing, and nobody begrudged the time 
For the afternoon of the first day, there were two 
addresses. Judge W M. Mallhle, of the Superior Court 
of Connecticut, talked about “Law* Governing Traffic", 
and T W Salmon, Associate Professor of Psychiatry 
at Colombia University, discussed "The Mind of the 
Operator" The titles define these papers sufficiently 
for present purposes, so no further comment Is made 
upon them, other than to remark that Professor Sal¬ 
mon's theme, the uncertainty and the fallibility of tie 
human element ran through the entire conference, and 
was stressed by many speakers ns constituting a domi¬ 
nant aspect of the whole traffic problem. 

The character of tho accidents that are occurring, 
the character of the regulation that U being attempted, 
and the character of the human mechanism involved 
in the driving of the car having been duly placed on 
record the second day of the conference was given 
over to talks dealing more or less directly with the 
wavs and means of prevention A B Meredith, Com¬ 
missioner of Education of the State of Connecticut, 
discussed the remedial value of education, us applied to 
the child H G Payne, Professor of Education at New 
York University, took a more general view and out¬ 
lined the \Alue of education applied to the general 
public Both these speakers stressed the fact that the 
habits and customs of a former day which are more or 
less Ingrained in us, are unsulted to the present era, 
and that we are unsafe on the public ways In direct 


proportion to the extent to which we permit these 
habits and customs to control us. In the child, it be¬ 
comes actually necessary to overcome tendencies of 
biological origin before die menace of the automobile 
can be eradicated. The importance and the diversity 
of this element, one must conclude after listening to 
these two addresses, U seldom if ever realised by the 
world at large We roust choose between our cars and 
our fathers' habits of min A 
The subject of education having been thus covered, 
Oolonel F S. Greene, Superintendent of the Department 
of Public Works of the State of New York, In charge 
of all road conntruction and maintenance in the Empire 
State, talked on "Highway Improvement," He pointed 
out, u* we did last month, that while In a majority of 
accidents some reckless or improper or 111 Judged act 
by the operator Is the Immediate cause, the fact that 
wrecks are not scattered freely and uniformly all along 
our highways proves that usually there Is, in some 
physical feature of tho road, a contributing cause with¬ 
out which the accident would not occur And, os a 
road maker, he Is willing to shoulder the burden of 
removing these physical peculiarities, of making the 
roads as nearly fool proof as they can be made. He 
gave In considerable detail the essential characteristics, 
as he Bees them, of a road that shall bo safe for auto¬ 
mobiles traveling at speeds of 35 and 40 miles per hour 
His paper was followed with the keenest of Interest 
and attention—pmrumbly because everybody has his 
own opinions about road-widths and curves and grades 
and shoulder* and danger signs, and everybody wants 
to see how closely the expert approadies to his own 
high standard of intelligence Incidentally the Colonel 
gave another demonstration, if another were needed, 
that experts don’t always agree among themselves. He 
had driven from Albany to New Haven, and h«d seen 
several things on the Connecticut roads which hg criti¬ 
cised as undesirable—at least one of them being among 
the most cherished Innovations of the Nutmeg State’s 
road-builders t 

The afternoon of tho second day was given to a 
paper on Traffic Regulation and Control by W P Kno 
of Washington, D C , one on Police Methods by A, F 
Foot*, Commissioner of Public Safety of the State of 
Massachusetts, and one on Laws and Court Systems 
by D A. Adams, Secretary of the New Haven Auto¬ 
mobile Club. Commissioner Stoeckel dosed this session 
with a brief nummary, and a recommendation that a 
permanent organization of the conference be effected. 
This is to be carried out 
On the third day, Commissioner Dill, of New Jersey, 
outlined the procedure of a motor vehicle department, 
as exemplified mainly by the things which his does, and 
In some lesser degree by those he would like to have It 
do The balance of the day was given to problems 
peculiar to Connecticut, highways, street railways, 
public service motor vehicles, traffic policing of high 
ways and traffic policing of city streets being the 
points discussed 

Much of the material brought out at the conference 
will be available, n little later oh, for our use in the prep¬ 
aration of special articles going with considerable detail 
into the matters specified by the titles For the present, 
we are content with this brief statement, because the 
conference was of such Importance as to demand atten¬ 
tion in this Issue, and nothing beyond this brief state¬ 
ment can be prepared In the very short time remaining 
before we go to press 

Walking on Red Hot Stones 

I N some parts of Asia the priests, in order to show 
their magical powers, walk on red hot stones. The 
atones are spread over a fierce fire and the men then 
proceed to walk over them without any protection to 
their feet at all This achievement has always pawled 
scientists a great deal for there is no doubt that the 
priests really do walk on the stones with bare feet and 
also that they do so without injury Many times the 
fret have been closely examined after the ordeal, and 
have not shown any signs of being burned at all 
It has been stated that the soles of the priests are 
much tougher than would be the case with men accus¬ 
tomed to wearing boots. No doubt this Is true, but 
even the toughest skin would soon be burned by the 
finite heat The real explanation Is very interesting 
and has only Just coroe to tight 
In the making of a fire a shallow pit Is dug and in 


the bottom of this is placed the wood. This is overlaid 
with several layers of round stones sad the fire is 
lighted. When everything is apparently at a great heat 
the priest walks across, and gets to the other aide quite 
unharmed Any sceptical person who tries to do the 
same gets his feet terribly homed* It hah been dis¬ 
covered that, always, at theae tUnfes one kind of stone 
known as basalt is need. This is of volcanic origin and 
Is extremely porous and moreover is one of the w orst 
conductors of heat known. It is quite possible to have 
a lump of basalt red hot at one end and yet cool enough 
to bold in the band at the other end Thus the cunning 
priest knows exactly where to put his fret and as long 
as he actually avoids treading on the glowing stones 
there Is no fear that he will get homed. Anyone who 
does not understand the trick would walk carelessly 
with very painful results. 

The Locomotive of the Future 

T IS far too readily assumed, especially by non¬ 
technical people, that all the great railways will 
eventually be electrified However, among the chief 
drawbacks to the realisation of such assumption ore 
the very high initial cost, approaching a rebuilding of 
the railroads, and the very serious risk of breakdowns, 
which may even paralyse the whole system, Instead of 
a single train as with steam 

Viewed sentimentally, the heavy and eumberous elec¬ 
tric locomotive cuts an Ignoble figure os a mere trans¬ 
mitter, not a producer, of power 

Can the ultra-reliable steam locomotive meet the 
challenge of this comparative newcomer for the do¬ 
minion of the Iron road? 

The simple steam locomotive of today Is undoubtedly 
touching Us limit, and is extraordinarily wasteful, put¬ 
ting only some 6 per cent of Its heat to actual use. It 
has never previously bad a condenser, as In other 
steam practice, which simply means extracting further 
service from the inadequately used steam by returning 
the condensate water, still heated, to the boiler Com¬ 
pounding, also, has failed, being the using over again 
of the ©team In a second, larger cylinder at a lowered 
pressure, these cylinders having grown too big, In the 
most powerful examples, for the limits of space. 

However, the success of the Ljungstrdm turbine- 
driven locomotive, recently described In these columns, 
has opened a vDta of increased power and economy 
This design, which employs a large condenser that dis¬ 
poses of the used steam practically in its entirety, and 
gearing to reduce the speed of the turbine to that 
necessary for the wheels, has equalled the results of 
equivalent standard locomotives on Just half the fuel. 

Further promise In the same two directions Is held 
out by the articulated locomotive, which has two 
engines of the present reciprocating type under fore- 
and-aft coal and water tenders, and a central boiler 
section on a girder frame hung from two pivots, cot 
abofe each net of coupled driving wheels. This type, 
first designed to negotiate sharp curves and steep 
gradients, has been highly successful in the British 
Colonies. Its power is much greater and Its fuel con¬ 
sumption less, the boiler being broader and therefore 
more efficient, the fire-box, uncramped by the usual 
wheel axles below, larger and of better shape, while 
the articulation allows of greater length and steadier 
riding, with higher speeds round curves. 

Finally, economy can be further Improved by the use 
of pulverised coal, In which combustion is much more 
compute, with reduced smoke and ash and better 
steam-raising, the results equivalent to standard being 
obtained with inferior fuel, and mechanical stoking. 

The prophetic drawing on the facing page depicts. 
In two views and a section, all these desirable features 
incorporated In one locomotive as a possibility of tbs 
future. Our artist's design is based upon the Swedish 
Ljungstrdm Turbine Locomotive, tbs Garrett Articu¬ 
lated Locomotive, the G.O Wy. pulverised 40*1 bonier 
No 432, and food from the front of the firebox as 
in the Porfctfrlesne oil-fired No, 4GNL 8ucfc a looomd* 
tive would probably be 100 feet loig* certainly weigh 
over 200 tons, would multiply the power of our pr e pe nt 
powerful locomotives severed times, with only a rein* 
tlvely small increase In fuel cqtijtamptioh, and would 
haul several times the current train loads at express 
speed. Such an engine could, owing to the articulation, 
moreover, do all this quite ms a*fsqr an ©existing en¬ 
gines, without any strengthening of truck or bridges. 
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STUDY op a turbo, driven, condensing locomotive of the articulated type, for heavy express service. 

CENTRAL BOILER AND TWO CONDENSER TENDERS—(S«* ftting pago for doscriptlon) 


IT INCLUDES A 
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The Blast Factory 

From Raw Materials to Finished Product in the World’s 
Largest Dynamite Plant 

By H E 



Bulk dynamite en route from mixing house to pack¬ 
ing machines 


-IPPROYIMATE1 Y 82fl(MX>000 pounds of 

dynamite wen unvm! In tbe United StnteB 
during the year 102*1 for upon the energy 
of explosives depends mining quarrying 
and other basic Industries The nmnu 
— .. facture of dynamite calls for raw mate¬ 

rials from widelv separated regions and 
the application of scientific knowledge and 
aklll to the problems of combining them 
Into explosive compounds width wit) be 
safe and effective blasting Hgents 

The largest dynamite works in the 
world, locuted In tills countrj, spriads 
out over thirteen hundred a< res and 
Include* plant* for tin manufacture of 
ammonium nitrate und nitric und sulfuric 
acid, and of the pai»er shells and wooden 
boxes In which th« explosive Is packed, 
storage magazines, the necessary facilities 
for power and transportation and u lab¬ 
oratory for analysis, testing and explosive* 
research, as well as seven complete unit* 
for the manufacture and packing of the 
various kinds of dynamite—Nlrulght nitro¬ 
glycerin, ammonia, nltrostarcb and gelatin. 

The dry Ingredients of dynamite Include 
nitrate of soda from Chile ammonium 
nitrate, wood pulp from Mulne flour, 
starch, kleselguhr, sulfur from Louisiana 
and Texas, and Ivory nut scrap from the 
Caroline Islands via the button and bead 
makers who cut their ware* from the 
center of the kernel and sell tho scrap to 
the dynamite manufacturers to be ground 
Into a fine meal and used hh an absorbent Some of 
theae material* must he ground und screened before 
use and nil of them are carefully dried 
The manufacture of the dynamite Itself sturts with 
the nitration of glycerin This operation, like all others 
In the plant which are subject to explosion, is carried 
on In a house remote from other buildings and sur 
rounded by wooden cribbed earth barricades. A 
weighed charge of mixed nllrh und sulfuric add, ap¬ 
proximately 7000 pound* 1* brought to the nitrating 
house In a tank car and Mown up from the car by 
compressed air Into the nltrator on the second ftodr, 
o wrought Iron cylindrical tank standing on end with 
several pipes leading into Its cover and on tbe inside 
two overgrown ice cream freezer paddles In the center 
und coll* of lead pipe* near the shell When the 
mixed acid Is running In, the paddles, operated by a 
small steam engine, are set in motion to circulate it 
around the brine coils so that It will be cooled to the 
proper temperature before the glycerin is added Mean¬ 
time the required quuntltj of refined glycerin, about 
3400 pounds, is blown bv compressed air from a heating 
tank, where it Is warmed to a temperature which will 
facilitate flow to a scale tank In the nitrating house 
whence It can run by gravity through a rubber tube 
Into the nltrator When the arid Is all In and cooled 
to the proper temperature the foreman takes his seat 
on a high stool near the nltrator, places the end of 
the rubber hose leading from the scale tank In a 
funnel In thi cover of the nltrator and by means of 
a \nlve on the end controls the flow of nitroglycerin 
Into th* nltrator by hand The glycerin runs flnit 


Into a perforated oast Iron pipe Just below the top 
of the nltrator and from this sprajs down upon the 
swirling acid The nitric add ooniblncH themkally 
with tbo gljcxrin to form nitroglycerin and water, tbe 
sulfurk arid merely Nerving to facilitate the reaction 
and to take up the water formed This reaction 
releases no much heat that unless It is carefully con 
trolled there is groat danger tbut tho nitroglycerin will 
explode Consequently the charge Is continually agi 
luted around the cooling brine coll* und the operator 
feeds the glycerin to the add gradually, keeping an 
tye fixed on a thermometer extending up through the 
cover of the nltrator The most favorable temperature 
for nitration and the maximum allowable temperature 
have been determined by laboratory experimentation, 
und vigilant supervision is exercised to see that charges 
are run within this range 

After the glycerin Ijun all been fed Into the nltrator 
u smull quantity of kleselguhr and certain other sub¬ 
stances In addtd to facilitate the separation of the 
nitroglycerin from the spent acids When the green 
light shows In the signal box in the corner of the 
nitrating house, Indicating that the separating house 
1k ready to receive the charge, the foreman opens an 
outlet valve In the nltrator and gradually decrease* 


the speed of agitation a* the charge now flow* out 
From this upper room of the nitrating house a board 
walk on stilts, with a covered lead-lined nitroglycerin 
trough on the left and hand rail on the right, leads 
to the separating house about one hundred yards away 
This Is the most hazardous 
operation In the plant but as 
one follows the narrow walk 
through tho tree branchings 
with their leaves casting del¬ 
icate shadows on the plunks 
and a blackbird fluting me¬ 
lodiously In the sunshine, 
danger seems very remote 
and unreal In the dusky 
Interior of the separating 
house stands a seven foot 
lead tub and nearby, to Jteep 
close watch on the nltn> 
glycerin as It runs In, the 
foreman One separating 
foreman In particular always 
come* to mind when I think 
of this operation—a brown- 
bearded man with soft brown 
eyes Clad In greenish brown 
trouser*, blue flannel ihlrt 
and dark red sweater, all 
faded by long exposure to 
acid fumes Into dull bar 
montou* color*, he looks for 
all tho world like a figure 


Davis 


out of a painting by one of the old Italian masters 
And indeed he seems, here In tbe dim quiet of his 
nitroglycerin separating house among the tree top*, 
solitary except for the presence of a single helper and 
tbe visits of superintendent and Inspector, almost as 
much a recluse from the world as a holy man In some 
mediaeval monastery In reality, he i* performing day 
after day a highly dangerous function In the mono 
facture of a commodity upon which our whole modem 
civilization with its great InduHtrlal plants, it* complex 
system* of transportation and communication, and its 
high standards of domestic comfort, depends. Twenty 
nine year* this man has worked on this plant and ten 
In this same house 

After the nltrator charge has run Into the separating 
tub It Is allowed to settle until a line on the sight 
glass In the side of the tub shows that the acid has sunk 
to the bottom and the nitroglycerin has risen to the 
top The foreman continually watches the temperature 
of both liquids so that If the temperature of either 
rises above the safety point he can turn on compressed 
air In the bottom of the tub to Btart agitation or can 
run the whole charge into the adjoining drowning tub 
When the separation takes place without thl* emer¬ 
gency, as It generally does, the glycerin Is drawn off 
Into another tank and washed by agita 
tlon with warm water It Is again allowed 
to settle tbe glycerin this time falling to 
the bottom, and then Is run through the 
gutter along the [dank walk which leads 
to the neutralizing house The spent odd 
Is likewise run from the separator Into 
another tank and then blown to a storage 
house, whence It eventually returns to the 
add recovery plant In the safety area 
The acids ure recovered fortified and used 
again 

In the neutralising house the ng a n 
the nitroglycerin Is generally called In 
the plant, 1* washed with a warm dilute 
solution of soda ash until It tests acid 
free, and is then piped Into load storage 
tanks on a platform along one side of 
the house From these storage tanks a 
weighed quantity of nitroglycerin I* trans¬ 
ported in a rubber lined and rubber tired 
pu*h cart to the dynamite mixing house 
These n g cart* are known on the plant 
as “angel buggies" and the men who push 
them are very careful not to exceed the 
speed laws, which call for a leisurely 
saunter 

In the mixing house are two dynamite 
mixing machines, each consisting of a bowl of wood 
lined with hard rubber, about ten feet across and a 
foot deep, In which stand two parallel, rubber-shod 
wooden wheels, about four feet In diameter, attached 
{Continued on pope JJ7) 



The mixing house, where the Hqttkl nHrejrtycerbi la mixed with the *depe»* 
making dynamite. Note ‘’angel buggy” at left 



Separating house where th* nitroglycerin is separated from tbs waste add 
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Railway Tie* of Concrete for India’s Railways 

A CONCRETE sleeper, or railroad tie, hus been de¬ 
veloped la India and used with success on the 
Bombay, Barofla A Central India Hallway, ah veil as 
■m the North Western Railway 
The sleeper consist# of two concrete bhtcks Joined 
together by an Iron tie bar The method of fnstenlng 
the rails la by spiking Into wood png*, width ure In 
aerted In the body of the comretc block The wood 
plugs ure treated and dried down by a kiln pro* exs to 
A condition drier than the wood could naturally Iwtoine 
even In the driest desert areas of Indtu \fter tin Inn 
It soon takes up atmospheric moisture and expands 
somewhut between and Into (lie metal corrugations 
placed In the concrete bleaks thtfs scnurcly keying ttmIf 
In, The plugs are compressed when driven anti the 
efficiency of their grip on am form of spike—dog, 
screw or round—la much greater than In ordlnury 
timber 

Each sleeper Mock weighs 
105 pounds and the com¬ 
plete sleeper weighs 350 
pounds The concrete blocks 
ure rectangularly ovolJ in 
shape, rounded off in all 
directions and are without 
lugw, bolts or any upstand¬ 
ing ports liable to median 
leal damage 

The sleeper needs \ery 
little surfacing or packing 
to maintain a good road, 
tltls being due to the 
steadying Influence of Its 
weight and to the large 
bearing area on the road¬ 
bed 

The reduction of noise In 
any trnIn when travel!ng 

from the ordlnury wood road on to the concrete road Is 
obvious to un> passenger It 1 h estimated that the con 
crete ties, with the stone for the aggregate selected for 
Its hardness and cured for 28 days under water, have a 
life of about 150 years. 

Disappearing Searchlight Towers 

T HE sixty Inch searchlight u*ed In scaconst work by 
the Corps of Engineers of the United States Army 
weighs with Its electrical equipment about eight thou 
sand pounds, and Its light Intensity Is about one billion 
candle-power With a view to concealment and pro¬ 
tection when it Is not in use, there has been designed 
by Mr P D Cummings, Assistant Engineer of the 
Corps whut is known us a ‘disappearing searchlight 
tower” Our readers ar£ familiar with the disappear¬ 
ing mount for our seaeoast guns, which makes it pos¬ 
sible to loud and aim the gun below the protection of 
the parapet, and expose It 
to the \Iew of the enemy 
only at the Instant of tiring 
The new searchlight tower 
make* It possible to screen 
the light from horizontal ob¬ 
servation by hiding It be¬ 
hind hills, mounds, treeB, or 
even shrubs, and raise It 
Into position only at such 
times and for such periods 
of time as may be desired 
The towers vary from 45 
to 100 feet In height Each 
consists of a frame built up 
of steel angles, with two 
short arms at Its top with 
a swinging platform be¬ 
tween, at the center of which 
Is carried the searchlight 
Upon this platform the Aged portion of the base of the 
searchlight t« firmly bolted down, and It Is large enough 
for several men to move around the light and manipu¬ 
late It In any direction. 

Because 0 f electrical considerations. It is desirable 
to have the rheostat convenient to the operator and 
hence the resistance sections are attached beneath the 
ph|tf«rm floor The platform with Its light and con 
nectftoa Is so balanced that, whatever the angle of 
e3#ymtton of the tower, the platform will always be 
maintained In a horizontal plane 
fcb* lower and of the searchlight tower Is supported 
upoh a trunnion abaft which Journals on two A frames, 
between which the counterwetghted butt end of the 
tower swings. Bach A frame 1* braced by a third leg, 
and all three legs are securely anchored to n heavy 
masonry foundation. This butt end Is eounterwdghted, 
mainly with concrete, which 1* Into the steel frame 
and forms a rigid part of ft 


To compensate for variations in the loading of the 
searchlight platform, small block# of com ret* or cast 
Iron ure provided and these make possible a very exact 
adjustment of balance The trunnion shaft 1*. kived to 
the tower and Its Journals turn la bronze hushed beur 
Inga on the A frames Purtkulur attention 1ms bo* n 
puld to the mutter of lubrication, and *omprestdon 
greHsc aii>s communicate with grooves in the Journal 
which sweep the entire lower surfaie of the bearing 
In Its rotation from the horizontal to tin vertknl posi 
tlon 

Great care has l>e*n taken to make the Muring# welf 
alining and non binding with the r* suit ilmt hand 
|H»wer operation Is *uhUv effected even the furMsl 
one hundred foot tower btlng readily opirutul by one 
man The forty foot tower may be nils**! or low* red 
by one man In lens ttmn u minute, and the one-hundred 
foot tower, by two men In less tliun two minutes lo 



Left Concrete railway ties in use. Right Parts and reinforcements of concrete railway ties 


avoid complete breakdown, the operating mechanism is 
in duplkatc 

The balance of the operating platform at the upper 
end of the tower is such that It cannot oyertum even 
with several men at one edge, but to prevent oscillation 
and maintain the platform horizontal under all eondl 
Rons, the tower Is provided with wbat Is known oh nn 
“equalizer” 

The tower can be wturely held by brakes at un> 
angle and these brakes <an b* padlo* ked In any position 
Moreover, when In a vertknl position, the tower *un 
qubkly be made a tlxed structure ^ith u rigid plat 
form, independently of the brakes and the equalizer 
It cun be locked to the A frames, and the platform 
anchored to the tower simultaneously, by one move¬ 
ment of a lever at the ground When elevated, the 
towers are quite rigid and stiff against wind effects 
Tlie moments of inertia of all the towers are relatively 



large and their centers of gravity quite near the ground 
When in the lowered position and not in use the 
searchlight Is enclosed within a small steel house 
which moves on grooved wheels laid on the tower plat 
form and on a foundation adjacent to the pinfform 
landing When the tower is swung down tin house 
can be readily pushed forward qn to the platform and 
over the searchlight The curtain floor Is closed and 
fastened inside, und the operator locks the rmihII rear 
door from the outside With certain modi float Ions this 
tvpe of tower 1 h used for a rallwav mount on a large 
flat car On such a mount It will form an Important 
element of the const*d* fen sc rallwav artillery possess¬ 
ing the same qualltv of Invisibility 
Thfl plans for tUl* tower were designed by Mr Cum 
tilings in the course of Ms governmental work and the 
development of these structures was Initiated imdir 
Colonel E H Winslow Corps of Engineers 1 nited 
States Armv 


The Nerves of Plant* 

1 MIK general similarity of the distribution of the 
fibre-vascular bundles In plants and that of ’the 
nerves In animals have been clearly noticed. TbMM 
stnu tur*** in plants have romtequeiUly, been called 
nerves. However, anatomist# and physiologists alike 
have long held ilie view that the likeness Is merely 
superficial, and ts not based on any real physiological 
or anutnmkul r* #* mhhince 

In plant h— as In animals—4be receptive and respon¬ 
sive regions art often quite dlHtlmi from one anothef, 
and may lie widely xtparuUd Whut becomes Of ttW 
stimulus Mwi*on lht two and how Is It Lransmlttodf 
Remarkable ex^rlnunts during the lust ten years have 
given the answers to these qui stums There Is RJcd&'B 
work on the sensitive plant, Mimosa The phenomena 
of transmission of stimuli in this plant am as striking 
us they are well known. The stimulus is propagated 
through its organs at ve¬ 
locities variously estimated 
at 10-20 mm per second. 
ThU sliced is fast among 
plants hut very slow when 
compared with the velocity 
of transmission of stimuli 
along unlmul nerves 
Two views wtre suggest¬ 
ed lo account for this 
propagation The tirat re¬ 
ft rrt d the patnuge of stim¬ 
uli to those * xoesalvHy find 
M rands of protoplasm 
which, penetrating the 
wulls of the Living cells, 
plat < the protoplasts of 
adjuctnt cells In communi¬ 
cation with one another 
This view was u product 
of a period obsessed with 
the physiological Jitqiorlnnet of these then recently dls* 
covered protupluHinlc flbrlllac, which, in all probability, 
have only u developmental Nlgnlflumce These flbrlllao 
com] mw* cl of living nmttir were supposed to convey 
stimuli JuHt a# the living processes of the nerve cells 
do In the anlinul body 

The view wu# soon rendered untenable when It was 
shown that stimuli are effe*tl\*lv transmitted ev« 
ufl*r liie protoplasm of the calls of the transmitting 
organs wnR killed hy the application of hent 

In meet this new growth of knowledge Haherlandt 
dcvelojKd his theory, that the stimuli ure transmitted 
In Mimosa In the form of a pulse In the water filling 
certain elongated tubular cell# situated In the hast of 
the bundles At the best this was on unsatisfactory 
theory 

In 1014 Rinat gave the coup tie yrarc to the puls* 
theory He showed that the stimulus In transmuted 
through a strand of Mimosa 
wood from which nil the 
bast. Including tho tubes of 
supposed transmitting func¬ 
tion had been removed from 
a eonsld* ruble length 
Almost at the sumo ttm# 
a# Hkxa was disposing of 
the older views regarding 
the transmission of stlroulf 
In Mimosa, Hoy son Jemai 
was corrj Ing out experl- 
in* nls un the phototropic re 
actions of seedlings, which 
wore lM»und lo have a pro¬ 
found effect on the received 
views regarding the propa¬ 
gation of stimuli 

Wlien the tip of q grats- 
MMNllIng is Illuminated on 
one able n stimulus Is transmitted from the receptive 
region downwards In the seedling and evokes a curva¬ 
ture In the shaded part Royaen Jensen found thut thl# 
stimulus was transmitted downwards even when the 
protoplasm!* eonflnuitv of tho cells of the receptlw 
«|)ex with those of the responsive region was severed 
h\ miilplet* msflon 

From this evjierlment and similar experiments by 
Mark Snow and otiu rs If fn quit* evtdenf that pro¬ 
toplasmic continuity Is not requisite for the tranMnls- 
slon of Htlmull In the higher plants 
There is gr* it probability thut In these pi mts as to 
Mimosa, the transmission of stimuli Is effected ov tho 
transport In the transpiration stream of a HUhatanco 
derived from the receptive cells and <on*e\ed hy this 
m*ana In the wood of (fie vascular bundle* to the re¬ 
sponsive region Response Is probably evoked by 
alterations In peniunhllltv -MWmcf from arlicl* ft# 
H H Dir*>n F R 8 tn \nturc December 1, l9tS 
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Measuring a wire-glass window for distortion, after 
one hour'" exposure to intense heat 



;N tin modi ill Amulcnn method* of build 
lag (t'lisiiiKlIun, the column pines ti most 
imiK>rtnnt purl Mun> structures art ho 
designed that the wulls eurrv little or no 
weight hut on the contrary constitute 
loud* w bleb must them sc teen l>e *up|H>rted 
But even in those c tines where <\Uiloi walls wupimrt 
the outer ends »f glrdu** these smiie Orders are later 
mediately carried hv something clw In short the 
tendance In to provide columns Uith for use In the 
interior parts of building* and also for use In the 
region* where the wulls arc located 
The Htccl column Is one form It may rest upon a 
general foundation or upon a special ph r of its own 
It may extend upward to (lie top of tlu building and 
at every lloor nmy i>artlallv support one or several 
girder* Sometime* column* are supported hv heavy 
girders espetlallv where some unusual i lemeut has to 
be cum! for In the design In Hie construction of the 
great Woolworth ltuUdlng In New \ork ( lt>, attain 
piers were already sunk when the she mum enlarged 
and a relocation of column* Imh. aim necessarv And 
so it came ulxiut that some column* rest not directly 
Upon pier* but upon girder construction connecting 
plcrn In tlu Bankers Trust Tompanv building and 
nltao in the Aeolian Building both tall structure** in 
the same rltv one or more large room* were desired 
where certain column* would be eliminated and a clear 
space provtded A* these looms wire to be at low 
U vc Iig It Iks nine nmnsury that on rheud glrdc r* should 
supply foundation support fo, columns running all the 
wuv to the top of tin building or up to a high level 
The cast Iron column lias mdlnurih a more nunlest 
function than the more oonsldc ruble steel columns In 
that It will usiinlh Ik? a short alTalr K* lnfnreed 
concrete Ih another tvjie of modem column In this 
the csimprissivo load Is currbd hv the concrete and 
buckling and thi like um prevented largely hv the steel 
reinforcement There 1* however still anothei tvpe of 
column which consists of steel work designed to carry 
the load or the most of if but which )* envcloiHHJ In 
c mu rote or some other tlre-uslstant material Wooden 
columns are ul*o in use In fact It is lmrd to drive 
wood from eonstnn tlon work Ik* a use of the ftne re¬ 
sistance It present* to many destrmtlve attlvltles whep 
It 1 * projarlv Installed 

Concrete Ik resistant to Are and to wnter This coin 
blnatlon seems a M*'d one when we contemplate the 
hazards of fire ^Iwl is also good Mil unfortunately 
it Is liable to soft! 11 and bend under the influence of 
heat Wo might raise the question Whnt will be the 
be huvior of a given column whin subjected to the heat 
of a conflagration and to the attack of wntoi from tire 
hose when the column Itself M heated? Question* HU(h 
os lids ntnv Hi*em \< r\ academic lo the general public 
But they are not so to those who like the fire insurance 
companies contract to make good the damage caused 
hv fire Tims* people want to know nnd In fact they 
need to know 

ftn, a few 5 ears ago certain people having bu*ln«w 
reasons as an incentive and tlie U S Bureau of Stand* 
nrds cew»peruted In an effort to find out the facts, or 
a part of them A series of tests whs made, one 
hnndred and *1\ In all which were directed towards the 
ascertainment of the behavior of columns exposed to 
Are while under n load of the kind Imposed when they 


Studying Fire Risks from Sample Fires 

How the Behavior of Columns and Beams Under Exposure to 
Conflagrations Is Determined in the Laboratory 

By J F Springer 


arc Huitubly Installed In building* The column* were 
uniformly UJ3 feet (n effective, length nnd were de¬ 
signed to curry a loud of 100 000 jHumd*. Some of 
the column* were steel some east lion some steel 
pipe filled with concrete, some reinforced conercU and 
Nome wooden In respect to length and load capacity, 
them 106 eoJumn* wore representative unit* used In 
interior construction .Sonic of the mlimins were more 
or k *h protoe ti*<l bj com rote, pl«*ter und the like 
In order to Imitate the condition* of a fire the 
column* wore texted In a gua furume while under load 
It inuv he seen from this combination of heat and load 
rhut the te*l* reproduced imjMirtnnt ctmdlllon* that 
would exist In an accidental fire or conflagration 
Indeed, some of the columns were subjected to the 



Th» wall carrying thla frame U movable. It has juit been aub- 
Jerted to Intense heat after which It ha* been moved to It* 
present position and a stream of water turned upon It In Unit* 
Lion of the fwquerue of exposure at a real fire 

Testing the fire resistance of a metal window frame 


Impact of a stream of water while thov were under 
load and )n a heated condition We have here the 
principal condition* e\I*tent in n the after the lapse 
of a little time 

Thu*< who construe ltd the building nmv hHve lieen 
satisfied w 1 th column* timt carried their loads and would 
continue to carry them under the ordinary condition* of 
life The Insurance, companies *eem to want some¬ 
thing more Vpparcnth thej want columns that will 
stand up nnd do their duty ill *plto of fire nnd water 
An unprotefted stc*ei column uiav be economically built 
to sustain the pro|»er loud under usual condition* hut 
the texts show that when such a column is subjected to 
the barards of fire exclusive of wuter It will probably 
fail In twtntj minutes Steel with ull its strength 
and other admirable qualities Neeins to lie, whcB u*ed 
alone one of the most Inadequate of nmrtem construc¬ 
tion material* Cast Iron unprotected 1 * better nnd a 
good deni better since It con be counted upon for 3 fl 
minutes The unprotected wooden column proved some¬ 
what letter yet since It held out for 40 tnlnufe*. This 
seems surprising no doubt, to most of my readers. 
Wood Is a very good eonstrwtlon material and Is whtm 
used where It I* continually submerged, almost inde¬ 
structible This has l>een understood to some extent, 
by contractors having much experience with wooden 
piles. When wood suffers it Is usually some organic 
enemy that is at work The star performers, however, 
In the fire tests were cohuun* constructed of reinforced 
concrete and columns having a 4-lncb protective envei 
ope of concrete These withstood the fire for eight 
hours 


In u notable fire which occurred early' in 1022, a 
spectacular view of the collapse of a building was 
presented. The Atlantic Building, in Chicago, was seen 
pt lose portion* of the outside wall Now a portion 
would fall from one of tl»e stories, now u portion from 
another slot) The steel columns sagged und at last 
the remainder of the structure felt In u heap before 
the eye* of the onlookers The insurance companies 
want something a good deul better tlmn this They 
apparently waut the builders id put up structures 
huvlng a good deal more of resistive power 

In one of the Illustration* 1 * shown a testing installa¬ 
tion cupuble of producing the heating effects of u con 
fiugrullou plus the compressive effects of a heavy 
building The furnace door is open In the compart 
meut may he placed the column to be tested Above 
l* a hvdraullc ram capnble of exerting a downward 
thruHt equivalent to the weight of 2R0 ton* Many 
thousands of dollars were expended on this equipment 
In connexion with It, Instrument* may be used for 
determining with precision the load actually sustained 
bv tht test column for ascertaining tlie temperature 
Inside the column and for measuring the amount of 
sag, bend und shortening 

While the column 1 * exposed to heat und pressure, 
a representative fire stream of cold water may bo turned 
ui*»n It and the effe< ts noted 

It will be ixK-ulled that l!mt>er columns, while hotter 
than steel or cast iron, nil being unprotected, did not 
show up so well lu comparison with other kind* of 
columns The lumber people Isa nine concerned over 
llie poor showing of wood In su<h cases It seems that 
for what 1 * termed “mill construction’ timber columns 
of high class bad been enjoying n good reputation 
Certain Miniple column* wire existed In the test to 
sustain for one hour a stundnrd load while surrounded 
by a file whose tuiqKiatim was Ming advanced at u 
standaid late Tluv did not stand tin test for tin ex 
l*Kted period They failed In half tlu time Exi^orl- 
mtnls \v(n conducted for tlu purpose of finding out 
what was resimnsible flu wooden columns were ub 
served to fall at th< end*— not In the Intermediate i*»r- 
tion At the end the material np| toured to smffVr first 
a slow crushing tlun a rapid <#u There was |*»rlmpB 
(Continued on pane J7#) 



Fanucc with hydrtglk run above, In which atne- 
tural unit* may be uibjeeterf to greet heat and ex¬ 
treme preanire combined^ aa they are to the tower 
•tori#* of a banting baUdhtg 
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Torpedo Attack by Airplane 

W HEN It was suggested several >eurs 
ago that torpedoes could be launched 
from airplanes, the Idea was received with 
doubt, If not with derision It was urged 
that a torpedo weighing a ton or niori 
\vbm too lieuvy to lie carried, and that to 
send it crushing Into the seu from a 
height of many feet und at u sjieed of 
altty to seventy miles an hour would 
surely disorganize the delicate (ontrolllng 
mechanism, ujion width the auuruej of 
the torpedo depends 

Despite these earh misgivings torpe¬ 
does of large size uie now Mng carried 
by torpedo-planes und Jaunt lied with an 
accuracy width establishes this new form 
of attack un a serious menace to the bat 
tlenhlim and the larger cruiser* 

The torpedo Is held in stlriujm below 
the bodj of tlu ulrplum and at the desired moment 
Is released bv the pull of a liver Before leUlng it go, 
the plane Is levelled out so ns to Insure that the tor 
pedo will strike the water In the punier )himIIU»i Tht 
releasing of the tori* do trips u lever tfmi ojkiis a 
throttle belwetn the t oiuprt hwsI air ihamlier und tlu 
lurbirn which drives the pm]*H its 
T he adTHntuge of airplane over destmver atlmk Is 
found largely In Ihe git at hjMHtl and maneuvering 
ability of the airplane K squadron i>f Miene moving 
out to attuck, would approach at high elivutlon swoo]i 
down to within the thostn tiring innge and when the 
planes were 15 to 20 feet uIkivi the water thov would 
drop their toriteiloes nnd 



Splash of th£ torpedo an it in dropped from torpedo plane 

pellcr shaft, nnd in the* Jupiter" was Installed Mu new 
electric system of reduction It was thin comparison 
and Ihe success obtained with the ‘Jupiter which led 
to rhe wide adoption of (he turlio-ekt u 1< dri\c la om 
Navv all of our lull hi lmt(ies|it]»s Ixlng equipped with 
this sjstem I hen followed its InirodiuMon into I he 
nieichanl soivlet, and of lale jturx It has lomiel In 
creasing favor among uuhlsuien and es]sslull\ us an 
iiixlllaiv drive for two mil three-mastcsl sclanmcrs 
And now comes a further application In the equip 
mem of (wo new fcri) boats the ila\ward and the 
San Ixnndro which arc <q>eruUng on the f* i rv boat 
Mrvice atioss San Franc I sc o Ilia ln'twcsn San 1 tan 


trv to make the best of 
their way outside the range 
of tlu enuuv Are A direct 
attack In du>light would 
obviously be full of hazard, 
and It is probable thHt hh 
far as pofwlble, turicodo- 
plnne attacks will 1>e made 
In the morning or e\enlug 
dusk, on moonlight nights, 
or when the enemv is cov- 
ered with a shallow and 
low l>lng fog above which 
tlu* pianos would o|ioratc 
In such fogs the plane lias 
the advantage o\er the 
ship, that the vistbllltv In 
better from above than 
from IhIow and under conditions where the null air 
craft gunner cannot m the plane It I* possible for flic 
pilot to s« the broad outline of the ship While these 
conditions art favorable to the tnunlxr, It N not llkeh 
(hut t)ie tot*]»edo plant will Is 1 able lo do tniieli In fog'g> 
or misty weutlu r—this for the reason that the plane, 
during Its approach must get u reliable l*earlng on the 
ship before dropping its lorptdo 

Both the British and our own JSuvles have carried 
not extensive pructloe in this compand 1\eh new field 
of warfare Excellent results have been secured bv 
both navies, and much attention Is being given to the 
question of the tactics of torpedo-plane Htiaek 

Weather Bureau Record 

I ^URNISITING of n|||< lal weather data 
In admiralty proceedings Is one of the 
Important phuses of the marine inetero 
logical work of the Weather Bureau The 
records of the bureau form practically the 
only source of such Information In some 
cases applicants for Information will tell 
the bureau what they are trving to prove 
in others this Is not know™ For the most 
part inquiries relate to storms and result 
Ing damage to caigo or delay In shipment 
A few are In regard to missing ships 

Ferry Boats with Turbo-Electric 
Drive 

T HE wide range of speed control which 
is such a marked feature of the turbo- 
eteetric drive assured Its extended oppll 
cation in Murine practice once It had 
been fully develoj»ed One of the earliest 
and most notable Installations was that 
made in the collier “Jupiter** of the United 
States Navy in 1612 This vessel and her 
sister the “Neptune” were both about 
20 ,000-tons displacement and were de 
signed to he driven at 1R knots by tur 
bines of 7000 horsepower The “Neptune” 
w*e provided w^th a mechanical reduc 
tfcm gear between the turbine and pro¬ 



This is one of two turbo electnc-driven ferry boats, recently built for Ihe Oakland San Francisco service 

Length, 240 fert Speed, 13 15 knots 


of rla United States ('oast Guard Service 
The boats which arc built of steel are 
240 find In length 42 feet In molded 
breadth (12 feet 0 Inches in breadth over 
the guards and (lav have a molded depth 
of 19 tin i b inches 11a hulls are de¬ 
signed to Insuti absolute stabllUj and 
Meat si e a dim ss in the somew Imt rough 
winlhci which Is nt times curounlered on 
Sun I rum 1m o Bin und the. weight of the 
Burning und plating l» somewhat In cx 
cm ns of Mint ihuuMv required b> the Vmer- 
Ican Bun mi of Shipping The rv un sevep 
watertight itim^viiM hnlkheads, so 
spares! that anv oni eompurtimml may be 
i omph I eh lie mmU d w Uhout endangering 
the sufetv cif tli* \c*nm I The contract 
s]x*ccl of ihe Imuts was II knots and the 
main profiling tint him rv built by the 
(■emrul 1 kettle. t ompmn consIslN of one 
tuibo'gc'neratlng sit of the Impulse mm Inc condensing 
(\]m with a normal rating of 1000 kilowatts, GOO volt 
dim l cm rial wlih nut 75 kilo wait dim t connected, 
115-volt evelter 

Tlu turhlncN operate on 210 inuiiuIh steuru throttle 
pressure with 50 degrexs su|Krhca( und u vacuum t»f 
2S 1 j on a 10 Inc li barometer reading Steam is Niipplled 
bv two HahtsMLk & Wiho\ killers carrying u steam 
pussuri of 2J r » pounds a square Im li Thtv uu ill tod 
with su|h r lieaic rs c upahh of furnishing stc am at 05 
degress lahimhcit nlmve normal The holkis which 
ire of tlu oil burning t\jx arc llttcsl with ( oeu type 
burners under natural diafL 

r lin vessel Is fitted with 
two <rem rul Klee Irk mo- 
feus of doubk armature 
tv jx eavh deigned for 
12(K) shaft ImrsepoweM* at 
125 revolutions a minute, 
and e in h Is campled IhruugJi 
shafting to Its own pro|*»l 
Ur inde|Hndtntlv of the 
other It will be under 
sioocl of -course that th* 
ship varrltM u propc lloi ut 
euch end The call lit Is so 
niranged Mini either motor 
and its prope Her may lie 
o]>erutexl to full sjxsxl re¬ 
quirements and onlv with 
a slight elc (Xndcnet* U]H>n 
the either motor This is 


cisco mid Ouklnnd It laid been aiipurvnt to tlu Board 
of Directors Mint during tin hours of peak load travel 
the capacity of the existing feriy (touts, which an 
among ihe hugest of tlu li kind In the world had been 
reached and the necessltv for more and larger fc rr\ 
Ismts was realized After an exhaustive srudv of the 
various h|HN of pro|>elling machlnerv It was dm hied 
that the turlxi-e lextrk svstem was the most uppiopriak 
for this vc rv exuding service The new t\pe of vessel 
which we herewith Ulustiate was de signed bv Mr hdm 
B MnttheWH \uvh1 \ii hlfee t of Nail Francises* assisted 
In mntters ixrtulnlng to the seleethm of mac him rv 
Its Installation and «h> fotlh by Captain ! F Ikirrv 



The geutrator and exdter of the turbo-dec trie drive 


effected h> the Maul Ixsiiacrd svstem of control which 
Is o|iernted from I la tnglnc rcsmi r llils cant red is such, 
that when ihe. motive ]H*wer Is furnishing nil the drlv 
Ing power or the bemt through the rear pmpeller, th© 
N|ssd of Ihe forwaid moled eon lx regulated so that 
It will revolve onlv inplrih enough to n lleve the tlrng 
or resistance of the forward oi Idling pi o^k? 1Ur and 
v ke vetsa when the dim tlon of t In \c sse 1 is reversed- 
Now Mils at range me nt of the driving machinery U a 
complete departmc from [devious fe rrv Istal practice 
it eliminate* tlu vibrations emceed hj Mic reslatanc'e of 
the forward pn [slhrs wlihli ms urs in fe rrle^H operated 
U\ mli>roe allng sn amc ngim s width have a continuous 
shaft tlnouglmul Mu li ngtli of the vessel 
with pisqiellir wlas N ni < a< h mil o]h rat¬ 
ing ii Ma sum* s|Msd Ihe total passen 
ge i i ait v lug c ipm It v of e uc h of the new 
Ismts Is tOOO with seating capadtv for 
2000 

\ wevire test of 1 lie msi worthiness of 
these iMUits was obtained on Mu trip north 
of the Hav ward on tlu Due Itlc Ocean 

from Nan D< dro to Van Trane lum Ttuv 
whm Mm vessel was n ivlgated ihrongh 
heavv rdn NipiallK In a verv mugh mmi 
I he Im>uI showed he i wtuI>1 lit\ bv righting 
lursclf In Ihe hcavv seas In a verv easy 
and prompt manner In tin lenta for at 
icptancc the llavward muliesl a speed 
of 15 knots or 17 20 land miles per hour 
and during the s]xsbil le*ts to determine 
the mane uveMng epmllMes of the boat it 
was found that when the motor control 
wtm thrown from full s|kns1 ahead to full 
speed asp m the motors aetuallv htarted 
to revedve in Ma reverse direction In 2 2/5 
wes-onds Hnd Mint tlie time ree]ulreel to 
bring the vessel to a dead stop under nor 
mal conditions whs onlv H(1 seconds Texts 
showed that the Idling motors automat¬ 
ically tcKik B lx^r cent of the load In 
slnrtlng nnd stojiplng and that this grad¬ 
ually diminishes to merely n friction lond 
ns the boat comes up to Npoed 
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|T takes a million v©ars for a 
lump of cowl to form but 
only ii few minute* for It to 
l>e burnt up and totally destroyed To 
tlir imrntd man (tie sole uw. for coni is 
to licit! tils furnuct ho that be inn keep 
want) In <okl vviatlier In time* of stress, a* during 



the past vvlnhr, the fuel that coal Is very necesHury 
for this puriMisc Is brought home to him eniphutfruUv 
hv simply having to do without It for a short time 
Of ( ourse, It may l*» known (hat coal 1ms other unos 
than the inert* production of heat and powt r but It Is 
hardly appreciated by the average citizen that a great 
tmtnv of tht com forts and necessities of life without 
which he could hardly conceive of living, ore available 
to him just because Nature, millions of years In the 
past started a process of decomposltton of vegetable 
matter under suitable conditions of pressure and tern 
perature, whUh resulted In the formation of the prod 
urt that w© call coal 

When the shovelful of coal Is thrown on the fire 
there la little thought that enormous [Hdcnilallltofl an 
being consumed in smoke If the llHmes could revtal 
their story, there would lie unfolded a picture, far 
more wondrous than the moat Impossible fairy tul© 
For In them there would Imj seen the hospital and sick 
room with the dot tor or nurse administering a llfe-sav 
lug drug made from coni, the Imttlefleld with shot and 
shell bursting all around, exploded bv products derived 
from the Bam© source, the fertile Helds, sown with 
grain, corn and other life sustaining plants, bearing 
nbundant crops of foodstuffs, fertilized and rendered 
productive with products derived from coal, the fair 
lady's boudoir with the line cosmetics and exquisite 
scent bottles, owing their fragrant odors to perfumes 
made synthetically from products obtained from coal 
the counter in the department store strewn with fabrics 
colored In most vnrlt puled and splendid colors, the 
Torino purple once the color par excelIcrw e of royalty 
and the mighty of the earth, now rendtred available 
to everyone no inntter what his station in life may be, 
through the synthetic dye, even more beautiful than 
the natural product that d>e manufactured from coal 
derivatives. This pUture would cover prnrthalh even 
field of human endeavor, every daily neiesslty or lux 
ury, for coni, coal tar, nmniouta, the hundreds of de¬ 
rivatives that are produced from the t>arent substance, 
coal* enter into the manufacture and the production of 
mbit of the materials and articles, met with in every 
day life The burning of a lump of coal in the furnact 
or atov© represents not merely a consumption of carbon 
to produce heat or power, hut the destruction of nn 
Immensity of possibilities, such as Is not equalled by 
any other single action of common every day occur¬ 
rence, 

One of the principal uses of coal Is In the mamj 
foe hire of gas There are different kinds of gas, ac- 


Coal and Coal Tar 

cording to the use to which It ia put Thus, the ordi 
nary gas that we bum In our gas ranges or perhaps 
use for lighting purpose* as well, Is coal gas or lilumi 
mitlng gnw Coal gas is made by baking the coal In 
specially built ovens The coal is not burnt ns many 
licnple suppose, but it Is bilked or destructively dis¬ 
tilled Wuter gas Is another gas which Is used in the 
liouHthold either us such or in ndmlxture with coal 
gas Water gas Is made by blowing steam through a 
hot Ited of coke, heated to Incandescence This gas, 
while suitable for heating purposes must he enriched 
with the gaseous products obtained bv dropping gas nil, 
a petroleum product, on heated platts, m as to make 
it usable for illuminating purposes. Another gas, made 
from coal or cokt Is known as producer gns, whlrh Is 
used evluslvely in the factory for manufacturing pur 
poses 

Tht gas Industry, that Is the coal gas Industry, 
started in England In 1792 a man named Murdock 
flrut tuiployed coal gas lighting purposes on a large 
scale From then on the progress of the Industry was 
rapid until today there nre over I'M) gas companies In 
this country alone Now, In making gas from coal, it 
was soon found that there were mnnv substances mixed 
with the gas which were decidedly deleterious to it* 
use In the household These substances had to be re¬ 
moved from the cohI gus, before the latter could b© 
used safely and conveniently for cooking and lighting 
purposes The task of scrubbing und absorbing these 
Impurities ammonia, sulfur, tar, <vanogen was first 
considered a troublesome nnd costly affair, until It was 
found that the value of these product* and of the vori 
ous manufactured substances that could be obtained 
from them was far in excess of the value of the gas 
Itself Thus ammonia was converted Into the valuabh 
fertilizer sulfate of ammonia, or Into the explosive 
nitrate of ammonia The sulfur nnd tyanogen were 
changed Into various iron derivatives, which are useful 
as pigments for paint and varnish manufacture or in 
making other pigments 

Of all the-Ne substance*, the coal tar looked perhaps 
the least promising but contained the greatest poten 
tla 11 ties of nil For a long time the tar was looked 
upon as n good deal of a nuisance and there did not 
appear to be am wav of using it All sorts of effort* 
were made to get rid of the meggy substance and sur 
reptitlous dumping was resorted to In certain cases 
The continuous production of this substance, however 
led to considerable Investigation to determine It* exact 
composition nnd the possibility of obtaining useful 
products from It It was soon found that it contained 
quite a variety of constituents nnd that it was in 
reality an extraordinarily complex substance 

While this development was golnj, on In the gas in¬ 


dustry and uses were being gradually dis¬ 
covered for gas works tar, another large 
growth took place in the steel Industry 
and In the manufacture of coke, which are essential 
correlated industries. Coke is the residue that Is left 
when coal is destructively distilled. The first process 
of making coke for the blast furnace was to bum the 
coal in covered piles, avoiding the presence of on excess 
of air The name valuable by-products that are ob¬ 
tained in gas manufacture were allowed to go to waste, 
until the byproduct coke oven was developed. The 
use of this oven allowed the recovery of the by products, 
particularly coni tar, which Is derived from this source 
In greatest amount nt the present time To tbs ordi¬ 
nary person tar la tar, but there really is a great dif¬ 
ference between the various kinds of tar recovered in 
the various processes of distilling coaL Furthermore 
each and every tar has its special applications 

There are very few uses for the crude coal tar It U 
mixed with creosote oil and employed for the Impreg¬ 
nation of wood paving blocks to waterproof and pre¬ 
serve the same Besides Its use ns a fuel in the plants 
whore It Is produced, this Is practically the only Im¬ 
portant, commercial use for crude coal tar, although 
the purified and dehydrated crude coal tar Is employed 
for the Impregnation of felts in the manufacture of 
roofings. 

But, when the constituents of the coni tar are sep¬ 
arated from It, then there are obtained substance* 
which are perhaps among the most Important chemicals 
used at the present time and which form the basis of 
the manufacture of a greater variety of products than 
any other raw materials known to the Industrial world 
The coal tar Is distilled, yielding the following prod 
uets light oil, carbolic oil, dead or creosote oil, anthra 
cene oil and the residue pitch By further distillation 
of these products there are obtained benzene, toluene, 
xjlene, pure naphthalene, pure anthracene, pure phe¬ 
nol and cresol These subetunces form the basis of the 
synthetic dye industry and are also utilised in the 
manufacture of synthetic perfumes and drugs. The 
drawing on page 878 will give on idea of their scope 
and industrial Importance 

Benzene Is a clear colorless liquid, possessing a dis¬ 
tinct odor nnd entirely different from the benilne dls 
tilled from petroleum It Is used as a solvent for paints 
and varnishes. In the dry cleaning of clothes, for 
extracting fats and greases, in making rubber cements 
and as a fuel for automobile engines. From benzene 
It is possible to synthesize aniline, which Is the bests 
of a large class of synthetic colors, known as aniline 
dyes Synthetic phenol Is made from benzene, and the 
former may then be converted to the military explosive, 
picric acid and various other substances used in batld 
ing up the most complex dyes, drugs and perfumes. 

Toluene is the basis of the explosive TNT, which whs 
(Continued on pope 455) 


6 ) live In a world of color 
Not only Is color a natural 
characteristic of all forms 
of nature but Man endeavors to surround 
himself with even more color by dyeing 
his textiles, painting his houses nnd 
structures and In fact coloring almost everything that 
he fabricates not excepting Ills own person, no finds 
a principal use for color ns a decoration although 
during the past war, emulating the example of naluro 
be employed colors In camouflaging hfs ships on tlie 
high seas, his structures and gun carriuges on land 
4 o protect them by rendering them less visible to the 
enemy 

Color in nature has Its utilitarian purpose as well 
as Its decorative The coloring on Animals affords 
them protection by causing them to blend with their 
surroundings so that thtlr natural enemies and Man 
cannot easily find them The green coloring matter In 
leaves 1 b q chemical reagent und converts the carbonic 
add gas taken Into the plant from the air into starch 
and cellulose and the complex substances found In 
plants Thp beautiful coloration of flowers serves to 
attract to them the ixillen bearing Insects. The yellow 
stripes of color on the skin of the tiger, the sandy Ain 
of the lion, the s|K»ts of the leopard, the stripes of the 
zebra, the white fur of the polar animals, the dull 
coloration on fishes the brown color of Insects are all 
examples of protective coloration On the other hand 
the brilliant colors of the feathers of birds nre for 
decoralLve effect only and pla> a part In sexual 
attraction 

The average perwm Is apt to think that ull the color 
effects thut tiro seen In nature are produced by the 
preaence of certain substances. Uves or the like, which 
possess distinctive colors This 1 b true to a certain 
extent as It has been found that the colors In flowers 


Color in Nature 

are duo to the present! of substances known as nntho- 
mhH pigments But the dispersion of light In striking 
wale* and other agencies such 4 s minute air cells Is 
sometimes the cause of th© colors that are seen In 
birds’ feathers Tims the feuthers of the blue bird, 
the kingfisher and other birds are colored blue due to 
the dispersion of the light striking the minute air 
cells In the horn} structure of the feathers. So far 
no bine pigment has been extracted from these feathers, 

similarly the brilliant iridescent colors In the tall 
feuthers of the peat<K,k or in the throat feathers of 
the humming bird are not due to the presence of any 
pigments In the feathers, but to the dispersion of light 
by the thin laminre In the harbule* of the feathers. 
This conclusion Is substantiated by the fnct that when 
the feather of the peacock Is viewed In transmitted 
light It shows none of the color effects that are seen 
when the light Is reflected and refracted from the 
surface of the same, and furthermore different color 
effects tan be seen by having the light strike the 
feathers ut different angles. On the other hand certain 
bird feuthers hIso posses* color pigments which either 
determine the color of the fathers alone or serve as 
a Iwtkground for the color effects produced by the 
action of light 

The blue of the skv and the blue of the human and 
animal eye are also caused by the action of tight. In 
the first place the dust in the air causes the disposition 
of the light and Its decomposition Into its component 
parts, while in the case of the eye it is doe to the 
presence of finely divided particles suspended In th* 
liquid medium of the iris. Green, brown nnd black eyes 
take their color from a combination of this light disper¬ 
sion effect and the presence of actual color In the eye. 


Flowers and fruits owe their color 
principally to the presence of pigments 
In them, although In the case of the 
Illy, the white color Is due to the structural make-up 
of the totals Of course the number of different 
coloring matters In nature la very great, but probably 
the most Interesting and most Important of these 
substances are the anthooans, which produce some of 
the most beautiful effects It has been found that the 
color of the flower or the fruit depends not only on 
the presence of some of this series of coloring matters 
but also on the presence of certain other substances 
such as tannin or Iron salts. Then again tbe color 
will vnry according to whether tbe unthocyan Is present 
In the fruit or flower either In the free or combined 
state 

A few examples are cited to show how the color 
effects vary In natural products with the presence of 
different author* an*. Thus eyanin Is responsible for 
the coloring of the cornflower although It is present 
only In the proportion of 0.7 per cent But when it 
occurs In ns high a proportion as 14 per <s»t It 
produces a dark red coloration aa In the garden variety 
of this flower Vlolanln la the coloring matter in the 
violet pansy In vv btch about 88 per cent of tbe substance 
is present Asterig and xhrysanthemln are ^ coloring 
agents which we find In tbe aster and the chrysanthemum 
respectively, 

It Is 4t range that these coloring m*tterg v which give 
such lasting colors lu flowers produce only fugitive 
results when used on textile fabrics. They are all 
complex substances and one of the real marvels of 
nature Is the ease with which tbe plant builds up 
these coloring matters. The chemist succeeds to syn- 
thetMstof them with great difficulty only, and by 
methods so complex that it is obvious that we are not 
even on the road toward teaming how the plants doTi 
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Fighting the Bed Bug 


How a Bitter and Dangerous Enemy of Mankind Is Being Routed 
With Such Weapons as Propaganda and Poison Gas 

By James H Collins 


N ill MSI LI tin lilt hit* in* (omiutnlul 
\nliit Man has seldom hw n forced to 
oat him and tun jwlt B u<>riIi little or 
nothing Tht rt fort man hat lived toler 
antly with Ur rat for um* reducing the 
rodent population from tiino to time when 
damage to mid dint nation to hi* good* gri w Im vund the 
point of toleiunc* IhH tin fight uus neur curried to 
extermination — In fat t nnill thin ginerotlon man Ims 
not luui ml coll lit imnUH for < \it nnlnutlng tin. rut 
This will undoubtedly strik* vm us a novel wav of 
looking at Broth* i Rat It Is the vicwinjlnt of an e\ 
pert who him mmh a lift studv of rodents and othi r 
vermin Mr \ N H ninth, ixmillvt lit ml of u large 
New lark i \ti iminuting oigunlratlon who attacks 
Mian h jh Htx with the vwh|H>ns of tla ha< It rlologlst 
chemist biologist and entomologist and who hns lec 
turn! on tin subject to tin jnihlh htallh s* r\li*e (lasses 
ut Bellevue lloNpital and olht r Institutions 
Today, a new wtU|H>n Is Ulng tumid agahmt the rat 
—public opinion 1 la disunity that ht transmits 
through his titan hik h ttrrlhk dl^asts as hulmnU 
plague and typhus has made an upi h h! to tlu man in 
the street enlisting him In a woihl war of extt rndna 



Hand apparatus for exterminating Insect pests in 
small rooms 

tlon. Tills war has only riuiliul the skirmish stage 
Kven lu a Mty like New \ 01 k when tht health an 
thorltlcs hv stetnutiially trap und <xiimln< tliousands 
of rat* yearly to gtiuid against plague tla rat istpulu 
tlon Is on the Im reuse and ntwx|w|>er accounts of |*r 
sons being uttmkid and bltun bv rats lu tht Ir homes 
—-parth ulurly children—art bmmdng mort fretpant 
Mr Hamelh ahvh that tiny will N even comment r news 
until It H made unlawful to liHrlnu rats, IsHause Man 
hattan Island boundml almost whollv hv wattr pre 
vents emigration of Imre as* d rodent [xipiilutlon and 
where ont piojartv ownir tnki* steps to rid Ids prem 
l«es of rodtntx ten othtrH liiirlmr them 

Just as NtlentlstH mohillxtd publit opinion by ‘getting 
something on the rat now thev lire working to ‘g* t 
something’ on u more width annoying j»est—the he'd 
Iwg 

Tell the man in tht strett Button has demonstrated 
that the lad hugs hltt transmit* tht purastte of tin 
tmphal disease known as hull izur that Nuttal sut 
reeded In transmitting germs through the bite of bed 
bugs from one mouse to anothir that It is supposed 
bed bugs spniid tla gmn of Oltermeyer# relapsing 
fevtr thut Pasteur and Mehbnikoff were probably the 
first to bring the beti hug under susph ion as a disease 
currh r- 

‘I should worry!’ thinks I ht nmn in the street In 
New nrk South Bend or floplier Prairie 'Probably” 
and fur off tropltal maladies that ho never hiard of do 
not gfvi him the nece**nr\ thrill of fear But If this 
pest transmits something right around the corner, like 
tuberculosis nnd It < an be proved public opinion will 


Hindi mn tlu bed hug and demand Its extermination 

Ihitlon has shown by experlimnts that the tied hug 
may spread Uphold fiver,” hu>h Mr Sameth Bugs 
were infected b\ feeding on the blood of a person In 
the acute stage of this fi vi r and the hat 1111 were re¬ 
tained by the bug In a virulent condition for at least 
twentv four Janus Tlu re Is evidence that I he bug 
assisted in the spmid of tlie Inflmnzu eptduah pur 
tiiularly In ltMjglng houses, lx>urdlng houses hotels and 
other plans wlure tla sumi lied* ure not upled hv 
diffirc»nt jk rMUis In succession * 

Lntll the wur lad bugs were u reproach to nice 
jieople When tiny npi>eured ( nice jtoople got rid of 
them by gn liter dumbness lhit the war i rowded 
Immunity together everywhere and as peoph irowd 
IiestH of every kind Increase Today not »vtn nice 
ls*ople csetiise the be^l bug lie may turn up In Hie 
moNt carefully kept homes Ills prisoni Is not a 
it preach but a danger signal 

I lit be*d hug Is a greut tiaviln Not njntent with 
a i tun for I abb bona In sonu < la up Uiurdlng housi hi 
atta< hts himself Lo dotlilng und Is canled to the locker 
riMim of an ollln tla cloak man of an hotel, the l»ack 
scat of an uutomoldlc the Isrlli In a sleeping cur 
i lit re he kwIuIu^n to wane other m rson h clothing and 
Invmhs an unlnfu ted lmmc Mnvhe only one of him, 
and he Is used <nrmtly here for In breeding sex 
doom l matter at all in the travels of this pest Both 
the female and male earrv a supply of eggs ready to 
set up Imusekis ping and rul^e u family when they find 
suitable qimrti rs six weeks Is enough Befoie the 
davs of stmmhiulul apartnunts tn< filiation was 
diwktd during the winter but now It goes on prno 
tlcallv all m ur nmnd 

Ba< k in pre hint orb days, the little brown pnrusltc 
was presumably a vvooddwdUr and vegetarian lie 
had wings of whhh remnants oin Is* seen under the 
mhros<o|H It Is < on kstured that when man nmn out 
of eaves after tlu last h« agt and begun Imllding log 
uihlns thi Insist was lurrhsl to tlu first houses with 
the logs Then he found a richer nnd more abundant 
kind of food Bum plant Juices—human blood lie In? 

<unii* lu/v lost Ids wings, and vililinately turned tan 
nlbni He Is still lazy for ome stttled In walls anil 
shvplng places he will not travel Tht from home hv 
Ills own exertions But he does get tarried nlmut in 
manv ways 

Ik Is Introduced Into chan homes in wu\s whhh 
ure iinsiiNiM i ti U, suvs Mr Hannth Paikagea are 
brought from Infee ted places nr In people who may he 
carriers smh paekagis art oTten dri*p|Ksl or opened 
<m heels e»r e*ou<lu*« A pnrtv hilngs an unusual mmihor 
e»f guests coat rncks nnd 
liis^ks iir* filled with tlielr 
wraps, and the N used 
for the* re*st Laundry pack 
ages, clotlus brought heinie 
after pressing mat tresses 
sent to the renovator 
books from elreulatlng 11 
hnirlcH baggage brought 
Into the home by immliors 
of the family who huve 
lssn traveling moving vans 
und warehouses in whhh 
furniture in cnrrloel or 
stored—these are channel* 
through which the Inseet 
constantly travels nnd may 
floel entrance Servants 
visit their own homes In 
Infee tesl tenenumts bring 
Ing the pest back with 
ihttn Olothlng hung In 
offles*s fartorv lockers and 
< vm checked In hot* It* re* 
taunmts clulw und the- 
at* m H n common means 
of tnmsimrtatlon When 
hi* methods of traveling 
are known a little <arc In 
receiving packnges, hang 
ing up outer clothing ftfid Apparatus for genmting 
not using l»eds a* <atch gM in bed bug extomlnnl 
all*, la good prevention, $S to $10 a rsola, and i 




Apparatus for generating and applying hydrocyanic 
gM in bed bug extermination In New Turk it costa 
|S to $10 a room, and requires about throe honra 


The Modem Pied Piper of Hamlin—bed bugs and all 
vermin are now exterminated with poison gas, 
applied by a masked operative 

and will keep him out nine times In ten But sooner 
or Inter he Is pretty certain to arrive” 

The vita II tv of this Insert Is ri markable Specimen* 
hatched In the lalmrutoiv Imvi survived severul months 
without tasting food from birth to death, while others 
fed In the lidmratnrv have livid from two months to a 
year A solitary speilimn brought Into an empty apart¬ 
ment will rear h family and thrive though people may 
not enter the room for months If It* principal food 
Is baking It will drop down to a mouse or rat hole 
and feed or suck blood from a uit a dog, a bird If 
these rtcoursis are baking Individual InNWts max die 
a Her several months’ stnrv- 
ntlon hut tho colony goes 
on a year or more It wa* 
one* thought that the In 
w*ct <*ould live on moisture 
from wood or the dunt 
found In walls and fioors. 
Tills has never been dem¬ 
onstrated hut entttiiMiloglrts 
bell* ve that the tolonv can 
support Itself for a long 
period by cunnllmllsm the 
old enilng the eggs or the 
voung nnd the young liv¬ 
ing on insects that die of 
old age Although the in¬ 
sect stops feeding And 
breeding w hen tlie ther¬ 
mometer goes below 00 de 
grets Fahrenheit he will 
live through long period* 
through temperatures lower 
than freezing In fact, be 
In far more troublesome 
In northern than south 
cm climate*, for he rimnot 
stand heat nearly as well 
as cold When the ther** 
m^ttneter goes above 100, 
he dies. 

and applying hydrocyanic For year*, this pest ha* 
on In New York it c**t« been fought with aoftp Afi* 
squires about throe hour* (Continued on page $59) 















Junk, 1824 


SCIENTIFIC AMERICAN 


898 



Clothed and unclothed view* of the latent Raaoline engine for ntationary uae 


A Gasoline Engine That Is Different 

EOAUSR of the similar! tv of must gasoline ongdmx 
it Js refreshing tince fn a while fo see a gasoline 
engine thnt is decidedh <1if!t rt*nf And that Is no 
doubt the reason whj tin lanlsnn englnt which In 
shown in the anniupumIng Illustrations attrioted tin 
usual attention and a deal of coimnent at the recent 
'National Good Hoads show lit hi In ( lib ago 
Tla. Denison engine In 
an Inverted, twn-cvliudti 
four-cycle water molt it in 
gtnc entirely housed In n 
pressed steel t using 1 he 
t \ Under* Jm uring stand 
artls and base are all In 
eluded In om « anting, 
whl< h makes the unit quite 
rigid and with permanent 
and pMdier Hllnnmnt of 
piston trank shaft and min 
shaft Tin crank shaft tmn 
shaft magneto governor uh 
semhlv and tin connecting 
rods are located on top of 
the main base casting no 
U nit adjustments tun Is* 
qulcklv and cnsllv made 
Tlu valve box which In 
eludes Uih valves, Intake and 
exhaust manifold and tin 
wirbureter tun Is «iul< klv 
mid t nsllv remove d In tak 
Int out s|\ nmihtne Wilts 
i ending water from the 
iiullntor uinm entering the 
cylinder block strikes the 
cvllntb r heHd width Is tlu 
hottest part of tile ifnlt 
anti rises us it Is hutted 
producing rapid watei tlr 
tulatlon and uniform cool 
lt»K Air is drawn through the radiator l>\ a li\ wheel 
tvpe fan The radiator Is shrouded so that the dust and 
dirt going through It with the air does not tonu In 
tom act with any part of the working met nanism The 
fuel tank W located at the top of the housing The new 
engine Is on Its fact not udupted to automotive use but 
for stotlonury work of everv description is < tainted to 
IioMiess many advantages over more fuiulllur lji>es 


the Grain of W heat 1 is but 
a quarter Inch In diameter 
and uses but one-Hflh of u 
volt of electrhlM If was 
designed for use In hospl 
tala and bv phvshlnns A 
lamp of this h|>e was ro- 
centlv useal 1)\ In < In vnller 
lack son of l J bil oh Iphla 
when he w It Inin w a tat k 
from the lung of an tight 
months* old bu In ( letus 
Moore of SI I uuis T Ik 
bulb Is Inset till nr 11a end 
of h silver lids aW>uf tin 
she of an ordinal \ lend |H*n 
cl| w lib h In rids ( iim was 
Insetted down die child* 
throat and gave enough light 
for the dinlor to fixate Ha 
t>u k 

Pla light from tla fil„ 
lamp Is equal to Hit mhii 
himd light fiom 2400 olectrh lamps of tla vl/e com 
monlv uhisI In thi lama 'Hie filament Is made ol 
tungsien \\1 tl one tenth of an Iu« )i In dJauatn and U 
inches long ronstrwted into four (oils Tills win 11 
drawn Into filmmnt wire of the sl/e used in tin Jl'V 
wutt house hold lamps would supp|\ tltaua nts for 'iiooo 
such lumps lluse lamps are classified as tla M i/rla 
C tjpe tieing gas flllul and nre lighted fiom a IJO-\olt 
2*t0-nnqw re (Inult ton 
samlng TO kilowatts Hu 
«<ist to o|h rate mui li a lump 
with uii rent at 10 tints 
pi i kilowatt would hi st 
|s i hour 

Foretelling the Effect 
of Short Circuits 

lll.N tlu cold of an 
elettih Iron hemme* 
w o i n tla two si paiate 
wires width <nri\ the mr 
rt nt iou< h ( at h otla r 1 la 
result Is a pufl ol smoht 
a snail of uiIiIk r and no 
more luat In tla lion flu 
i let t rh bin U 11s \mi that a 
short tlit nit 1ms taki n 
plate anti burned tla wlies 
in two 

This |s u miniature of 
w hut h a p p i ns w la n a 
power t uhfi of ati i Us ti U 
s\stem brinks and tonus 
In (ontiut with uiiotlut 
talili on the gronml Pro 
vision must Is in idt to 
Keep tlu damage iin small 
as ]M>sslhh and to tin so 
thi i U r ti h al englmn i must 
know what will In tla if 
li 1 1 of a luigt (|imntll v of 
elet frlcItj running wild at any given point of a power 
sv stun Vs tla t alt illations width gl\i tla answer to 
this difficult profilem ait ficquentlv \en tomplhalttl 
the General 1 lettrh engineers have dtvlstd a mat hint 
that tells In thlrr> setontls wind would take that lmtnv 
hours toouhulaU In tin slith rule and pine 11 method 
The machine weighs TV)d pounds and stands eight 
feet high With Its UH adjusting dials It looks some 



The machine that reproduces, in miniature any short 
circuit of the high tension transmission lines whose 
effects it is desired to study 


Electric Light 
Extremes 

T HE wnallwt and the larg 
eat taegndeacent lumps in 
the world, one rated nt idmut 
one-quarter eandlepower nml 
the other at about 100000 
eandlepower, make an inte r 
outing display when shown 
»Uk by side. The large lump, 
wkh a bulb 32 Inches in dl 
umpter and 18)4 Inches high 
Wim developed primarily for 
motion-picture studio use It 
U rated at 30000 watts, or 
1200 times larger than the 
average household lamp add 
the electric current required 
to operate three of these 
lamps would be equivalent 
to tM power used to operate 
tti* average street car 
The small lamp, known ms 



Extremes of the day In electric Umpa 


thing Uke a com bin a 
tlon of an overgrown 
radio outfit and tele 
phone suite hlcouid In 
It arc combine d a great 
nutnlH r of wires con 
nected (o w hat are 
known as variable ie 
slstumc units whhh 
ma\ be so Joined that 
thev will correspond 
to tlu network of 
< allies of a gre at jsiwi r 
sVHtem IMrex L f tir 
h nt Js fed Into this 
miniature jxtwer sv s 
Kin at jiolntx whei* 
tin gieat generators 
u ally would 1 m? in the 
a< t uul svHt* in The 
dials nre manipulate cl 
lo simulate tla < »n«ll 
11ons which occur 
wlan anv slant tluull 
lakes plu<< su< h hn 
( aimed b\ a cable fall 
ing in i oss a st ret teat 
Hm or tlu bteaking 
of ] main f«s d< r t abb 
\s c uc li at i hit nl Is 
brought about In mill 
la(tn< the eth< t of tla 
i an aw av t a i r t n l Is 
told Insiaullv )t\ tla 
stnsplvt mtsih of an 
t let 1 1 it ini It i 

When the Ham¬ 
mer Landed 

W fl V I happened 
wlan a itnltab 
\ a limn glolx of glasN 
was s l ru i k v\ It li a 
la iv \ Inumiu i Is tf»ld 
bv tla nil l)i of pit tur< s 
at tla light oT the 
pngt Tlu 1 luu i*on 
sinned In the in Mini 
hi caking of tlu gdass 
as shown bv tla first 
fivt panels of the film 
lx-c stlnmti tl at l/ r itKi 
stxtnid Hu experl 
nant was Hlmetl wltfi 
twt» cairarns opt rut 
Ing slmnll ant ouslv 
out at tla standard 
spet d of Id pant Is pt r 
sttotal while the set 
ond an ultra speed 
i ana ru w as appait nl 
Iv uotkJn M w< II In < k 
cess of TOO < xfK>surt*s 
jiei hi i ond I la stand 
ird i amt ra show s tla 
globe Intact In one < x 
]>OHurt and in the next 
frana ii 1ms dtsap 
jx an rl c o m pit ft 1 \ 
w !(li tla i m option ot 
a ft w minute fi ug 
mi ids 1 |a ultra Npn d 
negative s )» o w s fivt 
sjiUfM iii tin breaking 
prtKOSS follow Ml lt\ 
four vhws of tlvhu 
ftaguants Tla first 
film at Muillv shows tla 
slight I n (i< n tn i Ion 
much In tlu ghisH bv 
the hammer la ml tin 
second iiidhatts that 
the first mtuul fiac- 
tui( tsuirrecl not at 
this |wfnt of tont u t 
bill on tla fur shit 
The third view con 
firms this and shows 
that tla hrtmkage of 
t he glass at tuallv prtv 
ceeds tow aid tla point 
of Imput t from 1 lit 
|ndnt of Initial frm 
ture The fourth and 
fifth views m t rely 
complete t he ph hire 



Rapid motion analysis of 
the sequence of event* «ln 
the breaking of a vacuum 
tube by a hammer blow 
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The Largest Map in the World 

A Monster Model, in Relief of the Entire State of California 

By H. H. Dunn 
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Cutting up sponges to make the miniature forest# 
and orchards on the world's largest map 


ODELKD of imtgiUKltc Mhowing nil the 
natural a* well an man made feature h of 
an entire state the largest map In the 
world, 1 h being erected in the state-owned 
Ferry Building In San L ram lw*o by the 
combined efforts mnl funds of the r»s euun 
ties of California The map, which Ik about twiHhlrd* 
completed. Is 000 feet long 
and 18 feet wide, literally 
a "working model" of the 
entire Sta 
coating $1 

struct Ion has required the 
constant work of J T Ed¬ 
wards, F R. G H, and -J5 
assistants rather more than 
a year, and It will !>e com¬ 
pleted late in 1024 The 
cow painting for this is¬ 
sue shows a stage in the 
work on this giant map. 

The map U in reality a 
bugs model, but so fitted 
with Interior and flood 
lights, all concealed, that 
ot» appears to be getting 
a perspective from an ulr- 
plane or balloon of the 
whole state First of all, 
the state was built up In 
relief, as It was before 
white men came All the 
mountains and ranges were 
put In according to scale, 
all the rivers bays, lukes and eouBt line modeled on 
data furnished by the United States Geodetic and Geo¬ 
logical surveys and the various department* of the 
State government Then the mountain* were colored 
according to the reports of these surveys, existing \ol 
canlc craters were formed, and the one uetlve cunts 
lfount Lassen, equipped with internal lighting so us to 
maintain the effect of fire wllhln the < ruter 

Then the lowlands running from Ihe foothills down 
to the sea, were put In with the Const und Geodetic 
Survey furnishing the Information as to coast line, 
bays, Islands channels, and depths of wHter Cliffs, 
marshes, and sandy beaches Mere reproduced all in 
exact colors along the shore Forests of redwtxid oak 
and pine were made from <ar\ed fragment* of sponges, 
painted green of tin Minim* natural shades anti act 
np at tho proper location* und torrent election* In the 
mountains and hills Paved hii<1 unpaved roads grades 
for railroads, and hII tho mountain trulls win then 
carved out us trenches and filled In with niugncslte, 
white-surfaced for the pined roads gru> for the grav¬ 
eled roads, und graded up with sand for the railroad 
rights of way Highways axerage about an lmh In 
width, roads three-quarter* of an Inch und rullnwds 
half an Inch Kver\ mile of the <1000 of pu\ed highways 
Is shown In clear white finish und no railroad Is too 
small to be shown Ties and rail* were modeled and 
laid on the rights of May tunnels were cut through 
the mountain walls wherever ihev exist and trestles 
and, bridges put In Kverv (lag station on the railroads 
Is shown by a tiny building, just as clearly a* tl» 
large stations In the titles Mine shafts were bored 


and small buildings set up about them to show the pro- 
duttlxe mine*, and the oil field* are located at the 
points on the big map where they belong, by miniature 
forests of tiny derricks. 

The cuttle, sheep and horse-ral*lng Industries are In¬ 
dicated as to area by groups of these unlmaU each half 
un Inch In length, while the sections In which deer, 
beur, mountain lion and other animals exist are shown 
by similar models of these animals The grain section 
Is shown by golden und brown sections of ripening 
grain tho deciduous fruit district* by green groves of 
cherries peaches and apricots, und the citrus fruit 
range by similar grove* bearing tln> golden hulls tndl 
cutlve of oranges, grapefruit and lemon*. No one of 
the tree* 1* more than an Inch In height, yet the effect 
is startlingly like that of looking at a huge photograph 
of u grove These tree* and other features are, of 
course, out of wale with tlm length and breadth of the 
map but the Hnswer to that Is ‘ per*i*xtlve’ 

Steamers and barge* are plueod on the rivers at the 
proper points to Indicate directions and limits of inland 
water truillc, with small boats and rafts further up to 
show the extent of shallow draft Ixmtlng Irrigation 
systems und hydre-eh* trie power plants Mere put In 
Kuch ilty Is indicated by a group of tiny buildings mod 
eled after the structure* in that city wharves are 
*hown In the port* model* of ships Indicate the chan 
nels In each harbor, and the sea traffic lanes into and 


out of exery port Locutions ure ven accurately estab 
fished, and the building* In the center of each city are 
nctuullv recognisable *o <arefn1ty hftxe they been mod 
eled Ulue lakes and rewrvulrs, und colored areas help 
to show tho exuct extent of Irrigation, and where each 


irrigation system U located Every department of the 
State government and many of the departments of the 
national government contributed to this huge sculpture 
of the State 

Hie Rotary System of 00-Well Drilling 

O N Peoemlier 11, Mr hk McCollum presented to 
the Institution of Petroleum Technologist* (Brit 
lsh) an account of the rotary system of drilling, now 
of Increasing importance throughout the principal oil 
fields of the world. Broadly speaking, two systems of 
drilling are employed today—the cable-tool or pert us- 
sion sy*tem, whereby the bole la literally pounded 
out by a cutting bit alternately raised and lowered to 
produce a succession of “blows,” and the rotary system 
In which a rigid pipe-stem rotates a special type of 
tutting bit, a mud-flush being pumped down under hy 
draullc pressure through the drill-pipe. This flush 
serves to lubrUate the process of drilling, drive the 
cuttings up out of the hole, and at the same time *nmd 
up” the formations to prevent their caving, hence, the 
special adaptability of the system to unconsolidated 
and caving sands or slits such as are commonly mH 
with in the Gulf Coast fields of Texas and Louisiana 
where the system was perfected In the first Instance 
The cable-tool system Is better suited to harder rocks. 
The chief advantage of the rotary system is the rapidity 
with which a well con be drilled, 430 feot per day 
being made under excep¬ 
tionally good conditions, a 
far greater depth than Is 
possible with the cable-tool 
In normal circumstances 
Further facts in favor of 
the system are that high 
guH and oil pressures are 
more easily controlled leas 
casing Is required for the 
lining of the well, it Is lea* 
costly to employ than t able- 
tools, and It Is more uni 
versally adaptable to con¬ 
ditions of modern oilfield 
development Two Inherent 
disadvantages are the ton 
deney through “muddlng 
for the driller to miss oil 
shows, and the difficulty of 
obtaining uncontanilnated 
samples for elucidating 
subsurface geological data 
The first depends for Its 
solution on the efficiency 
of the driller The second 
has been lately successfully 
combated by the Introduction und use of the core-barrel 
by which adequate sampling can be carried out The 
lotary system finds It* greatest exploitation la Call 
fomtu and the Mld-Ountlnent fields, and has materially 
contributed to the development of the field. 





Tracing to teal* from a small map on to the baseboards for the Mg one, the outline* of San Francisco city 

and the adjoining rivers and bay 
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A N*w Portable Microscope for Use in 
the Shop 

T HB examination of metals, particularly steel, ttnder- 
the microscope, lion become one of the essentials In 
the metallurgical control of (be steel and mime other 
metal Industries It lues heretofore been necessary, how 
ever, In order to examine metals under the micro* ope, 
to cut piece* from certain set tlon* and submit them to 
microscopic examination in the laboratory The object 
of such examination Is, of course, to determine the slae 
of the crystals and the condition of the metal ufter cer 
tain processes to which it has been subjected It Is 
also used for the detection of flaws, tracks, etc 
There has long been u demand for n mb rowroja* which 
could be used in the shot*, that Is, whhli could la? 
efficiently employed to examine metal outside of the 
laboratory and without the destruc Hon of the piece to 
be examined For Instance, there are often c. toes when* 
it would be desirable to examine the surface of u trank 
abaft or an axle under the microscope hut this has 
been impossible with aoiwratus heretofore constructed 
There has now been put on the market, however 
what Is known as a imrtuWe microscope It has been 
developed by u Arm in Jena, Germany, and is entirelj 
different from the usual metullngraphic mlcroscxq** cm 
ployed only in a steel laboratory It has been intro¬ 
duced In the American market The Illustrations give 
tome Idea of the construction of this new device It is 
sufficiently rigid and easy to apply so that It may be 
given into the hands of the foremen of a shop for the 
inspection of work during any stage of finishing, or for 
making tests in connection with the heat 
treating department whereby valuable in v" , r< ^ ' 
formation ubout annealing jierlods tern 
perature for hardening means for carbon V- *5’ 

Icing, etc, may be obtained It is also » 

stated to lie useful for settling difficulties 
with customers and suppliers of material ^ 

As our Illustrations imd text will make 
clear, the new microscope wta*ks directly 
Upon the piece to he examined, without 
any preliminary sectioning, etciiing or 
other preparation 

One illustration shows the opfkul «r ® 
rangement The illuminating dev ice (fl)foi I 
day or artificial light reflects the light to 
tlie prism (b) from whlih by the aid of 
the objective (c) it is directed upon the 
specimen of metal (d) The other prism S8S(8jBS||| 
(e) directs light reflected particularly by JSSSSS 
(d) Into the ocular (/) Tlie inleroseo|>P f 

can be applied to shafts and other c\lln 
drkal pieces as shown bv nnothei lllUHtra ' | 

tlon In which Jaws are shown made In ~V I 
two hIrcs and so arranged that their dls I I 

tances cun be varied by moans of strews 
If It Is desired to examine under the ml 
croscope shoulders und billets In crank 
shafts, and other similar forms, this can 601,0 Qw 

be done In much the same way and with mirro* 

equal ease. in* mjeroe 

Undoubtedly such a portable microscope 
will And wide use In the steal und inetnl 
working industry because of Hs practicability und the 
fact that It can be used to exumtnc many forms of steel 
without destroying the objects to lw examined 

An Old Canal Put to Use 

A DISUSED canal In Wales has been put tti use to 
convey a pipe line to supply Cardiff with WHter 
Ttte canal la now used only by a few patent fuel and 
other factories which are conveniently served by rail 
Way The use of th& upper rent he* of the canal for the 


pipe line saves enormous 
expense In trenching besides 
providing un easy route free 
from way-leaves The uc 
quUltlun of the remainder 
of the tanal would greatly 
facilitate town development 
to tlie north of Cardiff re 
moving the neeessity for 
mnnv bridge*, while 11 would 
provide a new thoroughfare 
through the heart of the cltv 
nod penult the demolition of 
several very bothersome und 
dloback bridges 

Keeping Them Down to 
Eleven Tons 

O regon traffl< officer 

ore using a new tvpe of 
scales to weigh trmks to see Roadside scales foi 

If their loads do not exceed 

the 4^,000*1nmnd limit set by the State lawn rin 
scales, which are the first of their kind to la* used In 
the West, are very handy They are small and cun l»e 
curried about by the ti attic officers When a laavllv 
louded truck Is encountered the scales ure placed in fit* 
street and the driver required to drive iqyon them 
They are found a big help in enforcing the law against 
overloading, presenting obvious advantages over per 
nmnent scale Installations whose locations would soon 
be known lo potential violators of the law 
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460*0 Go op ml vWw of U>« tuiUr* *pp*rmtu*. Below Tto« option! *rr«nir*ro*nt* prwwntwd 

dligrjunmAtkally 

The microscope that can be taken into the shop and net up for use in a hurry, 
without special preparation of the specimens 


Machine for Testing Airplane Ribs 

I V order to test tlie rtbs for airplanes, a special nm* 
thine has been dcvlHcsl that has many distinct ad 
vantages. The most unique Mud valuable feature Is the 
opportunity that Is offered In the case of wooden rtbs 
fop changing the strength of the rib while it Is tiring 
tested For example, «u|>pok« that a rib Is found to bo 
considerably over strength , theo the section of the dlug 
onals, verticals or webs can l>e cut down while the rib 
Is still In the mm bine thus the rib mav practically 

_ 1 m* designed while It is under 

load 

The loads, which may l»c 
varied In amount are ap¬ 
plied hy mean* of sliding 
shot cups mounted on grad 
noted lever arms The ar¬ 
rangement* l* stub that the 
loads are moved simultane¬ 
ously by means of a hand 
wheel loeuled at one end of 
tlm machine The load Is 
applied to the rib bv vertical 
rods provided with shn«s at 
the ends where they mine In 
rontact with the rib Tht 
length of the rod* Is udjust 
table to allow for the deflec¬ 
tion of the test specimen 
The direction of the loads Is 
easily reversed as In ihe<tt«e 
of the Done load In n high 


Roadside scales for enforcing Oregon’s weight limits on loaded trucks 


speed condition by simply extendm*, tht lever arm on 
the other side of the machine Thn arum are balanced 
)»t the Hturt of the test by means of sliding lead counter¬ 
weights. The effect of n uniform loud 1 h obtained aa 
nearly an |Mm«ible by ucc urate hxatlon of the loading 
arms and the use of distributing blocks under the shoos 
With thlH machine any type of rib may be tested, 
whether from wings, tall surfaces or control surface*. 
Ah it is necessary to weigh out only one set of loada no 
mutter how many factors nre required, accuracy of 
w< lghts Is obtained and therefore «ffi- 
ZmS] (h*ncy As the rib Is easily accenribla 
while in the machine, the failures are 
SHHBj&j easily detec ted und due to the stop* on 
the weight urimc the rib is not completely 
de«tn>yed after the initial failure 

HteUar Evolution 

T° ttni * <n f^Pihc-e we owe the 

1 llrst mthma! hypotheslH of stellar evo- 

I lution, hut they li id at their command In 
sufficient data to establish their nebular 
hypothesis on a sound Within the 

lust few years astronomers have accumu¬ 
lated a great mass of material which gives 
a more secure foundation for a consistent 
theory of stellar evolution In the case of 
hundreds of stars much Is known cemcero- 
■■ ■ ing their dlstam-es, their hIrcs, their densl 
tics and their temi**raturus From the 
} laws of physics we know the general trend 

of the changes which must take place In 
any star If «t first it Is a highly rarefied 
and diffuse mass of vapor at a low tern 
perature, gravitational forces will c*u*< 
Its gradual condensation, and this wtfl 
produce an elevation of temperature, Just 
iU pw,,wnt • , * as the air In an automobile tire become* 
. . hot ns It Is compressed An the temper- 

n a nurry> n ture rises, the VHi*>r will first become 

red hot and ultimately white hot After 
the density reaches n certain stage, con¬ 
densation will proceed nioro slowly When the loft* ol 
heat bv radiation exceeds thnt producNHl hy compression 
the star will cool in reverse cjrder from white to red 
heat After It has contracted to the solid state, Uk< 
the earth, the production of heat by condensation will 
cease, while rcsdlng hy ladtuthm will continue, until 
the star loses Its luminosity rVmdensaticm and coolltti 
will Ih* extremely slow, and may he prolonged by In* 
ternal d< velopment of heat due to snperrhemlrnl trans¬ 
formations mad* imsslhh by enormously high tempura 
turc^M and pre ssurew These nmv cause the formatter 
of one element from another by the aggregation ol 
atoms If such be the sequence of change bk Ml) 
Mur h Is evident that it must pass through the red 
singe twice, the first time while rising in temporaturt 
toward the white state and again while' cooling It It 
m established fact that there art many huge dart 
luhuiai which may 1 m* tlu original stuff of which nlari 
arc* made and thut the red stats can lie separated tnt< 
two wcdl defimsl classcw of giants /md dwurfft, differing 
enormously In mIxc and density hut little In mas*. The* 
large differences In size art not found In the wWtt 
stars which nu all uecsirdlng to thin hvpotheflU, b 
tin* same stage of development What may be tht 
final destiny of the dark bodies which are the ftna 
prod ml we can only guess Hundreds of thousands O 
stub dead und invisible worlds must exist, moot 0 
them blimps destined to wander through space for ol 
time, but some of them may hv collision with Otbc 
bodies be* again resolved into glowing vapor and beffll 
u new c yc h of existence — tftsfreo t from article by Pn 
tcmior F I* Lcioin, m flcicwic for VormfMT t$, t$$$ 


TaoUftf airplane riba without drat raying them 
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The Story of Steel—VI 

Open-Hearth Furnace, Making a Superior Steel, Supersedes the Bessemer Converter 


T \\ fM'tuu* the lUjtwtner L<>n\crier 
nmdtred it possible to make steel with 
great rapid! i> anil at low cost, that Its 
Inventor Ilenrv Besseniei will always 
rtmuin the oulHtundlng figure la am his 
tory that nm> he written alsnil I lit steel 
indastrj To think of steel (h to tlilnk of IhHRcmer 


In HKW the oj>en Iiearth process Hurpiissctl the pro- 
diKtlon of the 1 lessen m r and toda\ it may he Raid, 
roughly shaking, that the open hearth produces one 
hundred tons of steel for every twenty made bv the 
Bessemer process Sniurat gas which was formerly 
used In open hearth fumuce work hv Its severe llml 
tnllons In supply has Isnm replaced as 11 fuel by pro- 


In 1854, *Henrv Bessemer invented his Bessemer nr ducer gas a product fn>ni (he gnalfylng of coal In gu* 


I«iummtlc process In Knghind and nlKiut the sume 

time William KHH of this countr\ 

quite Independently came out with a 

process of making steel also using 11 

blast of ulr as the moan* \fter con 

side rahle litigation 11 compromise wu** 

made, and todn> we know the pneu 

nuttie prow** h\ the namt of Boh 

seiner 

In 1861 Clemens develoixal his rc*- 
generutlve furnace tin nndcrhlng 
principle being us follows 

Dr hot gases are pussed over the 
fumHre body and thence through a 
aeries of checker hrh k and on to the 
stack The direction of the flmm Is 
them reversed the air being taken 
through these hot checkers ulutorblng 
heat one) thus vleldlng ti high ft in 
pefature on uniting wIth the fuel 
This continued reversal bads to u 
gradual Increase In tlmae tem|>era 
ture which Is today the h«sN of nj>cn 
hearth work It was in 1SG4 that 
this Important principle was dew I 
oi>ed by Mu rt in and henci* open 
beurth furnaces arc called toduy Sle- 

mens-Martlu furnaces 

The UmltotlonK of the Bessemer £ 0 

promts did not hold for the open them p funm*# 

hearth, since it betaine (MtHsilde to use 
materials of a greater variety The Sectional 

prcK**s» of refining Is much slower 
ordinarily from to 8 to 12 hours but 
It become** possible to c \on lw a verv 
chute control of tla reactions make 
frequent tests of the metHl In the 
hath and secure a steel of the exact 
composition required So marked arc 
thwo advantages tlmt In the h|*\M 
cations for hlgh-chm constrnc lion 
Such us bridge building where a very 
exact relation !>et\\mi the working 
stresses and the sticngth of the mu 
terlnla must l>o sec uved Via re Is an 
Invariable call for o|»en hearth steel 

The advantage* of the ti|tenhenr1h 
prows** are Hummed up hv those who 
are versed In the' art at* follows 

1 Bv the use of ore as an oxldUing 
agent and by the external application 
of heat the h mperature of the hath 
that Is, of the materlnls In tlie fur 
nn« Is made Independent of the 
purifying reactions and the ellminu 
tlon of the impuritb s (carbon silicon 
manganese etc ) can be made to tuke 
place gradually the temperature and 
composition of the both Iwlng under 
nine'll Inllcr conlroi than In the Bes¬ 
semer process 

2 1*or the saint reason u greater 
vHrldy of raw unit* rials can lie used 
and a greater range of products made 

T A very Important mlvnnta^t is 
the Increased output of hnlshcsl steel 
which can he mcs u red from u M\*n This show* thi 
amount of pig Iron henry few* r blast 
furnaces are rtqulred to produce the 
name tonnage of steel This is explained hv the fact 
that the Bessemer process use* all iron In molten form 
wherottR the open hearth presets can use Iron In smaller 
proportion of the total charge, together with scrap 

4 With the development of the basic pr<H*esH It was 
found that the greatest advantage nf the <beraen»- 
MurHn o\tr the Bessemer w is the diminution of phns- 
phonis While the basic Bessemer proesws required pig 
Iron with a phosphorus content of 2 per cent nr more 
In order to maintain the temperature necesson for the 
reactions, the basic open hearth process permit* the 
use of iron of less limited phosphorus content 


produrtrH by tar and by product gas fuel b> product* 



To th# nxtrrjTM! rbrht la the fttack Then follow 1 A, ftlr and jjaa ravening valvoe B oharglnu machine 
C buffgiea, from which chanrer pick* up boxe* of “mixture thruirt* them Into furnace D and empties 
them D furnace with oharglntt door (right) and pouring apmrt (ioft) b Indie crane*, with ladle f over 

mold F pouring an ingot 

Sectional view, showing relative positions of parts of an open hearth plant 



This ihows the charging platform of a long line of open-hearth furnaces, with a,ladle 
emptying its charge of hot metal Into a furnace 

wl bv the fact in the coking of coal and in later year* b\ fuel til action, during 
n molten form The open hearth furnace a* shown in the Illustration ganese, phosp) 

iron in smaller on the adjoining page, is a large rectangular structure, oxidised or bu 

with scrap approximately 15 feet wl<Je by 85 to 46 feet In length forming compo 
prmvss it wns At each end of the furnace are two large opening* or Join the Iron w 

the Siemens- ports, one to admit air tmd the other gas The roof 1* melted At flu 

intlon of pho*. of silira brick*. 8 Inches by 9 inches by 15 Inches deep, cent of thU g| 

requires pig This highly refactory material Is built In the form of carbon for thi 

r cent nr more a flat arch to give it strength and stability, and the beingdecopspo* 

r'ossory for the whole furnace is held in place and tied together by huMHnf up thi 

is permit* the heavy beam* and tie-rods. The hearth or bottom of the to the dame, m 

content furnace rest* on steel plntes which are carried by 


Irmiius or 1 bonnets resting on pier* entirely Independent 
of the rest of tlie structure 
In a tyjtdc furnace the bottom Is made up of several 
courses of clay brick, upon which U placed a deep 
lining of magnesite, curved upwardly alt arc^und to 
form a trough like basin Thi* mngnealre—a highly 
refrRctorj material, 1* mixed with ground basic slag, 
and It is then set by slow heating and gradually brought 
up to a high working temperature thus fusing the hot- 

. tom The acid furnace 1* constructed 

in the same fashion, except that silica 
sand 1* used In place of grain mag 
neslte Furnace* today are practically 
all basic and range from a capacity 

I an Hiimll as 5 to 15 ton* for making 
spe< U1 steels to as large as 125 ton*. 
The average capacity today Ik from 
00 to 75 tons per heat 
The open hearth process varies In 
different district*, depending upon the 
available pig iron and the scrap con¬ 
ditions A typical plant In the Pitta- 
burgh District churges a furnace a* 

Uhw materials, am h us limestone, 
ore and wrap are assembled in a 
stock vurd, in Home cases the lime- 
atone and ore being In bins and 
dropped directly into charging boxes 
width are uhuuIIv 20 Inches wide 20 
Inches deep and 6 feet in length The 
various *4 rap is loaded Into the 
hove* b\ magnet* All these material* 
are then assembled Into u “heat and 
a small engine pulls this load into 
. . * the open hearth building leaving It to 

<• >* bundled In Ihe nnt rtep tn the 

With l*dJ« f over almost human charging mui bin* This 
machine ha* an arm which lock* into 
*rth plant the end of the charging box and 

can be pushed in toward* the furnace 
and revolved The door of the fur 
mu a Is opened, the box 1* picked up 
and thrust Into the furnace the arm 
is reyolvpil dropping the material on 
the heurth of the furnace, and the box 
withdrawn 

Limestone 1* placed on the basic 
bottom, then ore, then u certain 
amount of scrap, approximately 40 
per cent of the total metallic charge 
The charge Is melted by burning fuel 
In the port end of the furnace in con¬ 
junction with the hlghlj preheated 
air that has come through thethetker 
woik, hh mentioned before, thus yield 
Ing u very high temperature of com 
hustlon With the reversals In flume 
dins thm at Intervals of 20 to 80 
minute*, the charge is gradually 
melted down This mans is heated 
until the wrap Ih white hot and 
slightly fused, then molten pig iron 
Is added. Thi* 1* taken from a mixer, 
which 1* a storage hod> for the hot 
Iron coming from the blast furnaces, 
wherebj uniformity In the quallfj of 
the iron is secured and h steady sup¬ 
ply of hot Iron for the open hearth 
furnace* maintained The mixer* are 
usually of from 300 to 3000 tons ca 
pa city 

With a scrap content of 40 per cent 
of the meunic charge, the molten 
^ with iJioll Iron would then be 00 per cent of tlie 
total when added. With the addition 
of this Iron there occur* a lively re¬ 
action, during which ahnoat all of the silica, man¬ 
ganese, phosphorus and part of the the carbon are 
oxidised nr burned out by the oxygen, the first three 
forming compounds that slag with the Iron oxide and 
Join the Iron and lime silicates which have already been 
melted At the end of two or three hours about 80 per 
cent of this slag is drawn qfL The ore atts on the 
carbon for three or four bourn longer, the Umeatone 
being decomposed by the heat, and the dioxide, 

hub^ up thrau^ the bather,part of th# metal 
to the dame, exfcttse* it and completer the purification 
«hnfinw4 on pope 489) 
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Young 

larva 


AU Mam* wur in Uw flltnr Aim nv* the adult, and the bird* 
fM on nil stage* excapt the itr (much enlanrtd ovar the other 
stages In this drawing) 

The Uft cycle of the sewage-filter fly 

NM of tli« most disagreeable feature# of a 
modem sewage disposal plant (in which a 
Hprlnkllnx Alter 1# used for purifying the 
fecal sewage) 1* the presence of Immense 
numbers of small, grayish, fuiay file#, of 
the sjH*cie*i Known an Ptyohoda aUvnuttti 
And PtjwJiorf# cinrrm, or sewage sprinkling Alter 
flies (center views) These files breed In countless 
numbers among the 



loose stones of the filter 
bed, and fly, or are car¬ 
ried by the wind, often 
to the distance of nearly 
% mile. Were tljelr pres¬ 
ence confined to the lo¬ 
cality of the Immediate 
neighborhood of the sew¬ 
age disposal (dant they 
would not be so great 
a pest, except to those 
working around hu< h a 
plant, but they enter 
dwelling houses at con 
si datable distances from 
the plant, and penetrat 
hog the finest screens 
make their way to alt 
para of the house, w her* 
they fall Into the food 1 ™ M “** ***** t)m 
and make themselves 
troublesome In many 
ways. They are regard 

ed with disgust and fear—becauae of the character of 
their breeding grounds—and there exist* n not unrea¬ 
sonable presumption that they are the carriers of In¬ 
fections and diseases Nearly all sprinkling filters are 
breeding grounds for these pests 
la a disposal plant where the sprinkling filter Is used 
the water from the Incoming sewage Ib allowed to *edl 


Birds and Sewage Disposal 

An Interesting Relationship Involving the Relief of a 
Filtration-Plant Nuisance 

By Leon Augustus Hausman, PhD . 

A»Ut«M Professor of Kottog?, Rutgers Ootttfi 

ment out a portion of its 
suspended solid materials In 
large funks, and In then 
sprayed out, by means of a 
multitude of noxries, over a 
Ih»< 1 of stones, through width 
the water percolates and Is 
purified, before it Is allowed 
to drain off—usually Into 
some neighboring brook A 
tvplcal sprinkling filter bed, 
with Its sprays in operation, 

Is shown herewith Such a 
bed is about six feet in 
depth and Is composed of 
irregular basaltic stones, of 
about the slse of small hen's 
eggs, resting upon conduits 
which lend off the purified 
water On the stones over 
the surface of the bed there Portion of the filtration bed when the apraya aba idle, showing the loose atones 
usually nourishes a rich, among which the Psychoda fly breeds 

greenish mat composed of 

Ounllatorio and other algae forms and on the under The most successful method yet devised for the con 
surface of these surface stones, and continuing to the trol of the filter fly was worked out In the New Jer- 
bottow of fhe bed the stones are colored with a heavy, »ey Agricultural Experiment Station, and consists In 
slimy act ration, made up of various fungi and water Hooding the filter bed with the Incoming sewage (by 
molds, with entangled bacteria growing In u gelatinous closing the outlets) and then leaving them completely 
matrix. Numerous microscopic organisms find the op- submersed for a period of twenty four hours Such 

treatment of the beds 
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th* «*ff, nucnlfM About Un tim«u 4t The pups or twtnifurmatlon «t*s*. nuanliM shoot IS times. 
ft i The adult fly mssnlAed afcqpt 10 times 

The sewage-filter fly in various stages of growth 


tlmmn conditions for their growth in such a film and 
Increase In numbers with the gradual growth of the 
film 

It Is In this film that the filter flies breed The 
eggs are laid on the surface of the film, and the larvae, 
or young, upon hat< hing work their way into it Here 
thev remain and feed, and after their pupal change 


kills the Ptyphoda lar¬ 
vae and pupae b> 
drowning. 

While engaged In some 
Investigations for the 
State of New Jersey on 
the animal population 
of the filter beds of the 
Plainfield, N J sewage 
disposal plant, the w liter 
had opportunity of oh- 
serving the vnrious 
stages in the growth of 
the filter files, and 
also of noting a singular 
and hitherto apparently 
unappreciated natural 
check upon the growth 

mMnliW .boot U tin*. 2' ,h '* e “«*!"«* *»*"«• 

This natural check Is 
the work carried on 
during the winter, by 
several species of native 
Wrds, namely the mmg sparrow (Meiospiz* meiodiaj, 
the goldfinch (A$traoatinu* trUti*), the tree sparrow 
(Spiaella psrilto;, and the junco or snowbird Venro 
hwmaut) Flocks of these birds numbering from fifty 
to one hundred and fifty individuals were often seen 
flying about the filter beds, with the juacos and song 
sparrows much the most numerous. At times two or 


they emerge as adult flies, more separate flocks were observed about the beds, 
The film upon the stones making a total of about three hundred birds. Close 
collects, and grows in thick- attention to their movements showed that these birds 
nets during the winter and were securing food from the surface of the filter beds, 
early spring, and with this working rapidly between the periods of the activity of 
growth there occurs an In- the tprajs, which were of two minutes' duration 
creasing n q m be r of flies Microscopic examination of the film showed few or po 
Hence In the early pari of weed seeds, which are* the chief constituents in the 
the season the pests reach dietaries of the birds mentioned The mtly larger 
their maximum numbers, A forms of Ilfs present In or on the film w*re the filter 

single square inch of stone fly adult* and young, and it was these forms tor which 

may contain film enough to the birds were in search. From Observation* of their 
harbor from forty to seventy feeding activities It was judged that each MM sheared 
larvae, Even in midwinter one Wt of food (presumably a Psycho** adult lam, 
U waa found that a single or pupa) every two seconds, making tWrtv individual 
stone from near the surface organisms per minute for each bird, tY iflOfl per hour 
of the bed supported nearly This would roakf a total of 670*000 organism# per hour 
a hundred larvae and pupae, for a flock of lfiO birds, or over half a mftlfmi where 
Breeding In the film goes on the number of birds was 300. And ft only W hfr0s 
from the top to the bottom ward at work oo the Alter oh flui- hours 

of the bed, bat is cm \cm* deity, the number of organic consumed would total 
,, J v . ... . ...... trated usually in a sane ex- 1,080,000* Tkmflo^tof hMs wnrtrthg«sfiiter hed 

u the o**n k*t dwr ot h» and -now by th* «!>»?*. th* bird, do thrir m la* tending from three to twelve daring {be eatiro witter would aid tea material way 

The filter bed in mid-winter, with the sprays In operation Inches below the surface, in keeping the Fspcftofe Alee In check. 
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German trailer with steering gear, designed to carry the other end of long loads, and keep the Mg poles 

ant of mischief on the corners 


Fighting Farwt Fires with Radio and Plans 

I K lighting devastating forest fires In northern On 
tarto, Canada, man's conquest of the air to playing 
an Important part Today eight pianos are engaged In 
daily aortal patrols over more than 80,000 square mile* 
of virgin timber The planes make their headquarters 
at Bamaay Lake, Ontario, where the provlnrial go\ 
enunent In conjunction with a privately operated air 
service maintains the first radio Rtation devoted to fire 
patrol service Iq middle northern Ontario 
The annual loss of standing timber by forest fire In 
the Ontario regions has heen appalling The losses 
have Increased annually by almost a million dollars 
There are few settlements in the timber belt heme no 
men to range the country for fires or to fight them 
Hite year, It to announced, the loss will be cut by a 
million dollars. The cooperating radio und planes are 
given credit for the favorable change 
The planes to use are the SR t\pe, manned by ex war 
aviators, one of whom was an ace In the Royal Ounad 
lan air forces. Tour of the eight planes are equipped 
with radio transmission sets and the others will have 
them to a short time. The power for transmission Is 
derived from a generator driven by a separate small 
propeller 

The aerial for broadcasting Is on a coll in the 
cockpit and the end is tied to a weight so that when 
the plane has taken to the air the aerial Is paid oat 
about 100 or 150 feet The weight keeps It suspended 
downward without interfering with the propeller A 
fifty watt oscillating power tube Is used and the circuit 
to of the well-known feed beck ripe for transmission 
Generating power Is as high ns 1000 volts The sending 
to about 555 metres but can be raised to 900 It to 
most practical to send on n verv high wave 
The communication estab¬ 
lished between plane and 
the radio station built on a 
rock to Bamsay Lake, on 
Abies the patrol, which first 
sights the fire, to call other 
planes Into fire fighting 
action. When an observer 
flashes the ground station 
that fire has been sighted he 
gives map co-ordinates, and 
planes with specially built, 
gas driven centrifugal pumps 
and as much hose as tho 
plane will carry, are dis¬ 
patched to fight the fire 
Frequently It has occurred 
that planes were unable to 
find a landing place near the 
tire and have been forced to 
drop pumps Into shallow' lakes A buov to attached In 
this emergency and later the pump Is fished out and 
put Into service Several times bombing from the air 
has been resorted to where the fires were discovered 
too late for a small pump to be of service 

Fftycholoffy and Criminal Responsibility 

N A recent number of Psyche, I)r W Brown dis¬ 
cusses the attitude of modern psychology to respon 
ftlMllty He shows that there to a tendency for those 
who understand incompletely the aims of modem iw> 
etiology* to believe that a general spread of its doctrines 
will result to a weakening of the sense of moral re¬ 
sponsibility He discusses the legal definition of respon¬ 
sibility and describes cases whore a crime of violence 
may be committed for which the person cannot be held 
responsible. The psychologist, as such, to remained 
with the pfoblem of studying the causes In tho history 
of the person which have led to the act and the con 
tributlon of recent work Is In the direction of tracing 
the Influence of the acts and phantasies of Infancy and 


childhood It appears not Jnfrequenth thut (ho people* 
answerable for tins victim w upbringing were retillv re 
sponsible Modern iwythulogv does not contest the 
reality of moral responsibility Whllt It holds the 
view that criminals suffering from certain forms of 
mental disease nre less full\ responslbh than are nor 
msl people, it does not countenance the \lew that all 
criminals suffer from mental Illness, nor that mental 
illness is an lnvurlabl\ sufficient exuise for crime 

Where the Load Carries the Trailer 

HE transportation of extremely long structural 
units—poles, girders etc—is always « problem We 
have seen traffic In New York completoh disorganized 
by the passnge through the streets of the huge girders 
for the bridge across -Und St, Joining the concourse 
around the Grand Cenlral Station with the <*enfral 
roadway of Park Ave These are the longest ringl* 
loads that have ever l>een attempted In this eft), with 
the exception of the obelisk In Central Park, and this 


was taken up from the docks to Its present location 
mun> years ago at 0 time when horses were the on!) 
available motive power and traffic whn far from Its 
present congestion 

The mere presence of an extremeh long load on 
the road to In Itself n good deal of a nuisance mtiipll 
eating us It does the problems of passing But when 
such a load reuches u turn we find It at Its worst 
All the difficulties and dangers cannot Ik* eliminated 
of course they ure Inherent In the situation But we 
present two pictures showing the use of a special trailer 
now being made bv the reformed Krupp works In 
Essen German) which to cspedall) designed for this 
sort of thing Tho up|>er >low, showing H handling a 
load of poles, gives the best Uto* of how It works and 
the very daring stunt of the lower photograph In width 
a completely assembled steel tower of constderabl) mure 
than fifty feet to being handled, shows the extreme 
possibilities. 

As the closer view suggests there to no physical con 
neetkm between truck and trailer other than that 


afforded b) the load its* If This of course to quite 
nuffirient lo hold them together In negotiating a bend. 
It Is not feasible to j>ermli the trailer and the epd of 
ihe loud to up On corner us thev would If left to 
tlioniKihtH and hn tin rear wheels of the ordinary car 
Hnd trmk now do The trailer has to track more or 
less cloweB after the truck und so It must carry Its 
own Hiring pur and Ito own steersman The pol# 
pl<ture give* 11 ur) good IdeH of the behnvlor of the 
trail* r and of the load under these conditions 

Clothes Moths and Their Control 

A mong entomologists there are well known to be 
two ver\ common moths tho larvae of which are 
destructive to fabrics, namely the i-ase-maklng clothes 
ninth nnd tht webbing tlolhcH moth the tapestry moth 
to much Jess frequent hut to occasionally destructive. 

In general the larvae of clothes moths feed upon 
wool fur ft others hair and all fabrics manufactured 
from them It will therefore be realized that they may 
be found nttacktng not only 
clothing but also carpets, 
rugs, furs upholsteries, 
stuffed animals, brushes, 
felts in pianos and the like. 
The moths are relatively 
short lived the\ take no 
nourishment and are to 
themselves harmless Their 
eggs are laid upon or be¬ 
tween folds of fabrics or 
within the meshes of the 
totter They are readily 
crushed by brushing etc.> 
and are very fragile. Under 
average Indoor conditions 
they hatch In about a week, 
this period being subject to 
lengthening or shortening ac¬ 
cording to temperature Tbs 
larvae are relatively long lived and require from about 
fifteen weeks to two )ears to complete their develop¬ 
ment Much depends upon the nature of the material 
ujmn which they nre feeding und the temperature condi¬ 
tions under whh h they exist The pupal, or resting 
period varies from about eight days In warm summer 
weather to a month or more in winter 
Methods of dealing with these i»ests are numerous, 
fabrics that are well brushed or beaten every two 
wetks are seldom w* rlouriy affected exposure to direct 
sunlight to also a valuable measure Articles of cloth¬ 
ing that require to la* stored are Immune from attack 
If sealed down In paper bugs or verv securely wrapped 
In Kevcral layers of quite unbroken newspaper Naph¬ 
thalene In the form of flake* or balls should be placed 
among the clothing thus fnriened up It also acts OS 
ft d* terrent when placed In drawers or cupboards, bat 
Is not entirely effe* tlvt under nurii conditions. Paradl- 
ehlorobenrene appear* to lie as valuable os napthataoe, 
but camphor to deridodh less efferilve 

On a large wak the told storage of furs, carpets, 
nnd furniture In the most certain of all preventives. 
An effective reirndv width to also non Injurious to 
furniture, fabrics plate or other household goods, la 
tho applhatlon of h>droovan!c arid gHs Us manipula¬ 
tion requires the ki rvlcew of an Intelligent person whp 
understand* the dung* re of Its use and knows how to 
administer If riurhon terra* hlorlde to also effective, 
und has the advantage over hvdrocjonlc add gas to 
tolng neither explorin' nor Inflammable Fumigation 
with sulfur to a well known remedy hut there to soms 
danger front fire In Its application while It has s 
blew hlng effect on munv delicate fabrics wallpaper, 
etc boride* turntohlng metal* Carbon disulfide to also 
recommended hut Its vapor to Inflammable Dry heat 
is now mognlzed ns nn effecthe agent All fabrics 
will be freed from pest* In a very short time If 
posed t*> a temperature of ISO* F Fabrics dipped la 
WHter heated to 140* K will lw found to contain no 
living eggs or larvae of clothes moths — Abstract front 
article by A D Imtns in feature, December 15, IBM 9 , 




Canadian fire patrol returning to hto base after nine hours of continuous flying in cold sir 
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NK of the highest priced 
tuhoola In the world in oper¬ 
ated by Untie Ham himself, 
at Mu ill nun Wisconsin whore * a< h rtgla 
trunt ini>H $100 for u one week course at 
the Kite of gTJOO a year for tuition alone 
There may be orttiHiiiaitlly heavier collateral Mils for 
the college vincerlng of coltish lK>y« and girls with 
jazzy rtndim Uh Hut thin federal school Is for hatd- 
headed busliUHN grown ups 

It Is conducted by the Forest Products Laboratory, 
the technlial wood uwage department of tie forest 
Service Its four Instructional courses glun three 
times ycurl>, cover thut number of broad lb 1 <Ih of wood 
Use and aduplntlott, the HpecltU loursis being Klin 
Prying of I matter, Uoxlng und < rating Gluing of 
Wood, and Wood Properties und 1 ms 
PracfUallj everybody feels thill Niitun has alreudy 
given him the eaaential facts about wood It s u tall 
tree stuff thut grow's outdoors rht\ um it for Christmas 
trees und txjxes and houses it rots and ncedH lulermi 
liable painting and {mint costs big money and raucous 
agltHti*rH shout ‘ Wmidmun Spare that Tree anil Save 
the toresls und mun> otlur noluv words And \ tt the 
laboratory s skilled invi stlgators huve found out and 
put Into these lecture courses iminj valuable things 
that the nrernge wood authority doesn t yet know 
About 400000 houses uri built In the United states 
every yeur 08 per c«nt of all farm and rural houses 
are still built of wood, und fullv 75 per cent of all In 
the titles How long should a wooden house stand? 
About 80000 American buildings arc destroy*d \«arl> 
Fire und detuy ure Important fiu tors ltl this destine 
tlon lndred the total annual wood loss b\ de* ay ulone 
almost equals the present growth In all the American 
forests The laboratory shows that det ay Is the growth 
of living fungi that tan be largely controlled by know¬ 
ing what de< ay Is and how to preserve the wood or to 
build so that decay docH net start 

During fourteen yenrs of Intensive stud> the Labora 
ton has made more than 600,000 strength testR of 
woods fust how strong should structural timbers be? 
A large building fnlled ns It was appromhlng compte- 


Uncle Sam’s High-Priced School 

tlon It was through the meny of God and not the 
builders wisdom thut men were not killed Did the 
architect understand wood strengths well enough to 
provide ituttklent margin for safely? The Laboratory, 
when appealed to, allowed that failure had been due 
to overloud even before the building was finished, and 
thut not enough margin hud been allowed for safety 
Muny buildings fall disastrously through luck of knowl¬ 
edge of wood strengths 

A telephone company experienced serious losses In 
►hipping Its switchboards Could the Laboratory, from 
its fundamental knowledge of boxlrig and crutlng, sug 
gest pat king methods to prevent this breakage loss that 
the telephone public must pay? A trunk manufacturer 
wanted lo build a trunk that would dtf> the baggage- 
smasher lie sent some $50 trunks for the Laboratory 
to test to destruction, und Und the weuk h|xhs und how 
to rtmedy them 

A lamp-chimney maker entounttred an excessive 
shipping breakage Wus there not some way to puck 
fragile lamp chimneys so that they would travel safely 
und cost the iieople less money? loo great loss was 
occurring In the shipment of automobile tires and tubes. 

The Luboratnry used up $3,000 worth of new fattorv 
rubber In showing how theta* goods could bo shlpjied 
safely These are a few of the mnnv rase* lu whith 
the Laboratory bus coopera ted with manufacturers to 
Hiilvc difficult problems that Hffect almost every home 
and thut help furnish the data for a great technical 
school 

The railroads were pajlng $90000 (MX) a jenr for 
freight damaged In transit Lalsiratorv Investigation 
showed that greutcr slilpplng safity might l* had by 
adopting proper principles of container design, In the 
application of hrntlng banding and nulling mi thud* 

A campaign for better packing and handling cut the 
loss bv $45 000,000 In one year 

What kind of wood din* one artuallv get whtn bujlng 
by name? Sometimes It U Important to know One 
company bought some sawdust for an especial use 
d 


The shipment did not seem to meet the 
visual requirements, and the buyer pro¬ 
tested Microscopic analysis at the Lab¬ 
oratory showed that the consignor had sent what was 
ordered and the dispute was easily adjusted. 

A county officer was the victim of a bomb that 
crippled him and killed Ids wife Suspicion pointed 
to a man with whom the county bad had trouble A 
piece of wood was used In constructing the bomb 
Some of the shuttered splinters were sent to the Lab* 
oratory for Identification. The suspect's work simp 
contained shavings of the identical kind of wood, and 
as a result of this and other evidence conviction was 
secured 

I- or Its lust dry kiln course the Laboratory had 25 
students from 14 states and two foreign countries. 
Other courses are for one week only, the kiln course 
lasts two weeks and costs $150 Already this one 
department 1ms had more than 800 students. 

Kilns for Urvlng lumber have been used In the United 
States for thiee decades, but have come Into really 
great prominence only InAhe post few years. Lumber¬ 
men und wood users are finding them more and more 
an economic necessity Comparatively few students 
come to study for Initial kiln Installation they want 
to know how to operate their present plants better 
The laiborutorj for the past 18 years has made an 
Intensive studv of drv kiln methods, and Its kiln-drying 
specialists huve a world wide reputation It has itself 
developed aevernl basic kiln patents which are formally 
dedicated to the public It is the nation's and the 
world h dry kiln schoolmaster 

With a thousand blank page* In the popular book 
of knowledge eoncernlng woods and wood uses that 
only the Laboratory < an fill, the appropriation* still 
contemplate nothing but renearth work Instructional 
service can he rendered only through the cooperation 
of those sufficiently Interested to puy the enrollment 
fees The Instruction Is given on a far les»-than-eo*t 
busts for the extra service, by men recognised sh 
national authorities In their particular lines of tnvestl 
gallon, to give the business w’orld every Laboratory 
method, every discovery of value, and put it to work 


The War Department Radio Net 


LTHOIJOII euslJv the most 
extensive and perfected radio 
communication system In the 
world today, I his na has been little known 
to the public The great network tying 
In every Utv of latticed imjwrtance In 
the United States with Washington and with the nine 
Corps Area headquarters, was planned as a training 
measure and to provide communication during any 
local or nntionnl emergenty during whhh land lines 
might fall It was given us little publicity hh possible 
until Its seventy five stations could be installed and 
welded into a smoothly working system, free from 
interference and causing none to other stations 
The net has its origin in the w Anuy Radio Net" as 
employed in the First and Second American Armies 
in France, prior to the Armistice of* 1918 The Signal 
Torps, therefore lucked neither Inspiration nor export 
cnee In Its rreutlon, for the Arinv nets In France wore 
4 rented und operated In nn utmosphen of enemy int<r 
ferenco bevond comprehensive destrJplJon 
The pntjett was approved bv tin bo< rotary of War, 
March 12, 1921 At the vm outset the signal Corps 
had the distinct advantage of Itelng able to start wlih 
the most modern continuous wave equipment available 
in the world No obsolete spark equipment had to be 
put rlied Into an otherwise perfect pattern Remote 
control of transmitters providing simultaneous or 
multiplex transmission and reception was known to 
he as necessary ns power to operate th< transmitters, 
and was provided The first receiver Installed in the 
net einploved a directional loop with a six stage radio- 
audio frequency amplifier and external heterodyne 
Nothing new In the art was overlooked In the initial 
engineering plans nor inis anything since been over 
looked which might Improve the nets efficiency 
All stations are within niltltnrv posts where thev can 
he guurded Auxiliary sources of power mipplv pro¬ 
vide emerpnev power In the rvmt of failure of a com¬ 
mercial source nnrl spare parts are provided so that 
failure of n vital unit Is never werlous 
With one exception all stations of the War Depart¬ 
ment net are radiophone as well as radio telegraph 
this feature being provided against possible future 
requirements 

The War Department mt proper connects the nine 
Corps Areas of the United States with each other, and 
with W rtshlngton Fnch of the nine Corps Areas has 
Its own comprehensive Corps Area radio net connecting 
with Its headquarters nil tactically important points 
within the Afea 


The American Radio Relay League, with Its rast 
network of efihlent short wave stations ever on the 
alert for patriotic wrvlce, and officered by men proud 
nent In the radio art, has proposed to the Chief Signal 
Officer of the Army the tying In of specially selected 
stations of their greut organisation with nearby stations 
of the War Depirtment and Uirps Area nets Tlie 
significance of such an accomplishment can only be 
realised gradually Lvery village, town and city in 
the United Htalcs would be connected by u highly 
organized efficient svstem of radio communication, 
which could be interrupted by no concelvnble disaster 
The recent Installation of sp*x iallv designed high 
power vacuum tube transmitters ut I'ort Leavenworth 
Kansas, and Fort Douglas, Utah is of prime Imixir 
lance These two stations and Washington have been 
provided with automatic high speed transmitting rind 
receiving equipment Roth Washington and bort Doug 
Jus will control the lort Leuvenworth station bv auto¬ 
matic radio relnvH and will thus not onlv Is* able to 
tommunlcaU with 4 nch other, but with any station 
capable of txlng remind bv the Fort liPtncnworth sta¬ 
tion A later article will describe this *>qulpment and 
the work accomplished therewith 

While the War Department and Area nets 

were provided for training and emergency pur^ses, Jt 
is obvious that any communication svstem so complex 
and furrwwhlng must function continuously In normal 
times to be able to function at ull In nn emergency 
For this reason, and for this reason onlv, the Wifr 
Department and Corps Area nets handle the dispatch 
traffic of tho Wnr Department Veterans Bureau and 
the Navy between jKilnts In the Interior of the United 
States Incident ally, by so doing, the government 
effects a net saving In telegraph funds over and above 
all operating expenses except enlisted personnel, of 
approximately $120 000 per annum Finally, by ex 
tend voly training many young men to operate real radio 
stations It saves the Army from a repetition of that 
very discouraging situation along the American battle- 
front In France, where many such young men were 
needed, and few obtainable, 

Th« Nature of Muscular Fatfgrue 

KARL? an the rwwnt and Important adnuuea In 
muscle physiology have resulted from a study of 
the phenomena of fatigue We all know that there is 
a limit to muscular exertion, a limit which Is set by 


what we call fatigue If an able-bodied 
man take exercise 4t a very small rate 
eg by walking he remains comparaUvelv 
untired for long periods. If he takes exercise more vio¬ 
lently he becomes tired more quickly, if he exerts him¬ 
self with the extreme effort of w htch he Is capable, ho¬ 
is completed exhausted lu less than a minute There 
are mam different kinds of fatigue, but the one from 
the study of which so much light has Iteen shed on the 
nature of muse Us, is the extreme athletic fatigue thut 
results raptdiv from very violent effort By It the 
finest uthlete in the world may be overcome within a 
minute 

This fatigue U a simple and comparatively Intelll 
glble thing It cun be reproduced readily In Isolated 
muscle f or example let an isolated frog's muscle be »ub- 
Jected, every second or two, to an electric shock, and 
Its contra* tlon be recorded We find that the response 
changes in a regular und pregressive way, the force 
exerted becoming less the contraction developing rather 
more slowJv and continuing much longer, and the re¬ 
laxation being much drawn out Finally, the tattle 
Iteemnt s lnex< Ruble Now In t he Intact animal, in 
man we know thut oven extreme fatigue is rapidly 
recovered from and thlH recovery Is attributed to the 
drculatlon If the circulation be hindered by a cramped 
position recovery Is slower If the fatigued Isolated 
muscle lie left In a chamber free of oxygen, no sign of 
recovery occurs. If, however, It be left In oxygen, In u 
few hours complete recovery will take place, and the 
muscle will now be capable of repeating its previous 
effort 

The renfixation, especially by Fletcher about 25 years 
ago of the extreme importance of this observation led 
directly to the most striking advances In our knowledge 
of the working of muscle Recovery from fatigue is 
possible only in the presence of oxygen, and it was 
natural to suppose that the oxygen was used to oxidise 
some water product, the presence of which acted un¬ 
favorably on the ipusele, 'Hie next great step was due 
again In part to Fletcher, this time In cooperation with 
Hopkins Lactic acid was known to occur in muscle, 
end Fletcher and Hopkins found the lactic acid to he 
increased by exercise, and diminished or abolished by 
recovery In the presence of oxygen. Furthermore, there 
appeared* to he a certain definite maximum, beyond 
which the lactic add cobtat of the muscle could not 
be driven, even by the m6st vigorous ttinraUttoat dear¬ 
ly this corresponded te the maximum effort a musde 
could make—AhsffWd pm arffde bv Professor A, 
ffiU, F /?, A . in XatkHf for fitly M, m3 
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1VJBW tbRK had the Uteat safety museum. There are 
** only three in thin country Mtnough then* are many 
on ths Continent of Europe. The now museum la opor- 
‘ he American Hueenm of Safety In wjoperotitm 



« dtorufid into tw* desses, parady, still ceMblt* 
protective dothta* goggle** respirators, etc., and 


moving machinery properly guarded The above view 1 
shorn* the former cIunk of cyfilbft and 2 the lattrr The 
Machine Room hna nil kludn of mrtal anil woodworking 
machines which nre demmiMlrated to the visitor xhowuit 
whore the hatnrds are and liow they may h* coma ted 
Tbo punch presses, 3 arc good < Ynmnlc# of proper guards 
for the actuating mochnnlnm and at the point of opera 
tlon The “Grinder Family * 4 ia not hasardoiia if well 
protected The ScikntiM'J AitFRicA't award* a gold 


nn dal annually for the best device rcci ntly Invented and 
cvluhited In tin ATtmMini Our wen 7 hbow* the face of 
rhe niednl Tin VsbiMtos Man 0 liniti* u* to deadend 
to liotti r regions but dots mu look \<rv comfortable. 
V ii w 7 shown how tin dimmers of ilrftricitv are avoided 
nml hmi nun urn n»Mv m*ccnd heights bv mums of a 
boatswain's chair Vi< w 8 m u himh ndlv constructed 
< levator wlihh actually opirntin in show various tvp**s of 
Inti rbn king door Tin motor lifts thi counterweights 


DEDICATED TO THE SAFETY OF LIFE AND LIMBs THE SAFETY MUSEUM IN NEW YORK CITY 
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A typical bank of cumulus clouds 


■■’■JKRHAPS tht* “night sky ’ has mure persons 
thoroughly oncb«Jno<l by its stellar inter 
e*t than the “day sky” The night sky 
with Its infinite magnitude* and number 
less shining bottle* not only awukens the 
Imagination but by its Infinitude provides 
an endless areu for its play But the day eky Is full 
of scientific Interest* of urtlstlc (barm and also of 
largfrwale phenomena It is an everpresent portion 
Of landscapes and seuscape* and, expressing the raood 
of Nature it presides interesting variety for those 
appreclathe of tlie beautiful But imssing by this 
fascinating phase of the daj skv let us gltmpsi some 
of Its great variety of phenomena from u scientific 
viewpoint 

We live ut the bottom of a great ocean of air width 
exerts a preHnure of ulmut (me ton on e\ery square 
foot of earth The liquid omma are full of < urrents 
great and small* Likewise great currents of air similar 
to the tJulf Stream How from wpiutor to poles and back 
again o\er fairly detined routes Superposed on these 
are effect* of land, stu and season And upon the 
Whole Is Huperpcmed a mans of eddies and connection 
current* depending upon the topography of the earth’* 
surface and upon weather In fact the air currents 
might be snld to be partially the cause and to some 
degree the effect of weather 

One of the duv sky h phenomenu width Is usually 
taken for grand d is the blue sky , but this a*i>ect bus 
commanded, even In recent years the uttentlon of some 
at oui bent m lentils Here we have a large wale 
example of the selective scattering of light b> small 
particles fust u« the smoke from the burning end 
of a cigar Is bluish so U the sky But the smoke after 
being drawn into the mouth and exhaled Is no longer 
blue Moisture has condensed upon the particles In- 
creasing their size, thua decreasing their selective Mat 
taring So it Is with fog But the last scUntlflc word 
In regard to the blue sky has not lw*en uttered for at 
great heights, where dust particles and water\apor 
are rare, a deep blue sky still exists In the high 
regions the scattering Is likely done b\ the molecule* 
of gas If so we have here an exhibition of molecular 
scattering of light on a tremendous scale unappremched 
In any exi>erlinental research devised hy man It Is 
little wonder that silence turns to the blue sky 
for the answers to certain questions of molecular 
phenomena 

Then we ha\e the everehanglng clouds—the sign 
posts on the highways of the winds Thev make nlf 
currents visible by their movements. Thej make visible 
the eddies and convection currents by their forms. In 
connection with the rise and fall of the burometer 
they foretell weather conditions When long streamers 
of tenuous cloads spread toward the east acrons the 
sky, apparently converging at tit*Ir source lionet the 
western horizon they herald the appnmc h of u storm 
area If the burometer la falling They are born In 
the i radio of u (\e loule area of ]nw barometer pressure 
The masses of air converge toward this low ’ and the 
moisture Inden air Is forced upward to great heights 
into the region of perm Hull high winda Thu-c they 
are enrrM fnr in advance of the slowly moving Mow’ 
and notify the (loud wise that n storm area \n following 
them 

On n hot sultry day the sky Ir likely to contain 
Blunderheads rearing their cauliflower crests into the 
heights. When one of these appears off toward the 
southeastern horizon it Is something well worth watch 
Ing It is evcrclmnglng and mounting higher The 
form of its crest reveals to the olmcrver the powerful 
upward cnnvcclion currents which stretch the great 
mass of cloud Into the high regUma of Intense cold 
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The Sky by Day 

Solved and Unsolved Problems Which It Places Before Our Eyes 

By M Luckiesh 

Director of Applied Advsre N#)» Research baborctork*. 


Here halt 1 h bom Here ta the genesis of lightning 
hut how? This question Is not thorough^ answered 
As we watch thin huge cloud mounting higher and 
hlglicr many other cloud phenomena fire occurring A 
layer of cloud imn uppear at the crest owing to certain 
conditions of temperature and humidity But the treat 
moves gradually upward through the 'scarf 1 cloud 
I lnally a fragment may lie torn from the crest, waving 
like n banner for a moment then drifting nway to be 
devoured by thirsty ulr Such a cloud Is full of sclen 
tiftc interest to those far enough away to view its pr<e 
flle Those underneath are lashed with hntl and rain 
and many are terror stricken by the lightning and 
thunder Ik) we realize that we were viewing a cloud- 
mountain higher lhun any mountain on our earth? 
These thunderbeuds sometimes rear their crests ten 
miles above the earth 

Lemr antics of clouds are often to l» seen We 
lounge lazily on the beach on a warm day and watch 
the small fair weather cumulus clouds drift Inshore 



A fragment being tom from the crest of • huge 
thunder head 


When thev reach a imihUIoo over the shore they may 
be torn nnd pulled violently upward Their antics 
demonstrate the existence of powerful upward cur¬ 
rents rising from the heated enrt'h which pulls the air 
inshore, hence the sen-breese Land heats nnd cools 
more rapidly than water, hence the sen breeze by day 
and the lund breeze by night at certain seasons. 

Then wo have the chaotic sky In early spring or 
late faU when many kinds of clouds are present It 
appears like a great stage on which properties are 
lieing rushed to and fro In preparation for the next 
net High up over the horizon we may soe a snow- 
Htorm The falling snow is bright in the sunshine but 
Its uppearanee may end like goat’s whiskers* 
thirsty air 1ms drunk np the snow flakes before they 
fell far In another place we may nee a cauliflower 
head rising Into rhe sky l>ut It will not attain the 
height thut it would in the hotter season Here and 
there throughout this ehnotlc sky are many secrets 
being revealed to the cloud wise observer and there 
are many opportunities for scientific conjecture The 
clouds offer numberless opportunities for exercising the 
analytical mind and always repay the observer with a 
variety of Interest 

Wp have various optical phenomena such as the 
halo and the corona encircling sun or moon The high 
clouds always consist of Ice particles When a sheet 
of these passes between us and the sun or moon, a 
halo of definite sire, usually of 22* or 46* radius, wlU 
encircle the luminous body The corona is formed 


by diffraction of light by droplets of water in lower 
cloud-sheets* These optical phenomena including the 
rainbow offer plenty of scientific Interest pertaining to 
refraction, diffraction, and reflection 

Along toward the latter part of the afternoon when 
there are plenty of clouds In the sky we» often see the 
streamers of sunlight passing through the interstices. 
These huge rays of light appear fan-shaped and 
apparently converging toward the sun Here is a 
gigantic illusion of perspective which is recognised by 
few as such These rovs pro parallel and cannot be 
otherwise because they emerge from the sun which U 
practically at an Infinite distance. Here Is food for 
thought and an opportunity to surmount the Illusive 
effect by a true mental Image from which perspective 
has been banished 

As tlve sun lowers toward the horlson It reddens and 
the variety of different colors Is Interesting Various 
portions of the clouds receive Tight directly from the 
sun, from the blue sky, by diffusion through the cloud, 
and in various other ways. The effect U changing due 
both to the setting of the sun and to the movements of 
the clouds. Here is a great display of colors, the 
unraveling of which into the components of the mixture 
is sufficient to satisfy the most analytical mind 

After the sun has set, the progressive color sc heme 
Is still visible it clouds are present at vurtous altitudes. 
If we could view the beam of direct sunlight In profile 
we would see the lower portion red, the next higher 
orange, the next yellow and so on* As the minutes 
pass by we see any given cloud colored In the reverse 
order until finally the highest wispy cirrus clouds are 
bathed In red light—the last lingering revs—about 
twenty minutes after the sun has set for us on the 
earth Here are geometrical problems of much interest 

Once In Iowa during jin unusual period of dryness 
and ah nonce of clouds grent shadows passed across 
the sky which persisted for an hour or so after the 
sun had set Not a cloud appeared In the sky for 
eight days and each evening these shadows appeared 
The same cloudless period was reported In the states 
to the westward and across eight hundred miles of 
prelrie to the Kockv Mountains there Is no great body of 
water over which clouds might hover These shadow* 
wore fascinating as they appeared each night utter ft 
cloudless day How were they formed? Could they 
lie the shadow* of the Rockies nearly one thousund 
miles to the westward! The application of geometry 
to the approximate distance and altitude of the Rockies, 
indicated that the suns rays passing over the crests 
of the mountains and tangent to the prelrie east of 
the mountains, pnssed over Iowa at a height of about 
sixty miles This fs still In the region of air and other 
particles and therefore it Is posstble that tbs shadows 
of the Roc kies were seen nearly one thousand miles 
away' The day skv is always presenting questions. 

As the elo fades after sunset the last flush of day¬ 
light disappears when the sun has set for an Imaginary 
individual nt an altitude of about one hundred miles. 
The duration of twilight gives a direct measure of the 
height at which atmospheric gases exist In sufficient 
quantity to reflect an appreciable amount of llfcbt The 
twilight limit Is far above the beginning of the region 
{Continued on page Jfl8) 
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New Ideas of Prehistoric Flora 

F OBMBllLY geologic time was measured In million*, 
later* In hundreds of million* of years, now 
it may bav# to be reckoned In thousands of millions 
of year*, This revision of Ideas has been suggested by 
the discovery that flowering plants which had been 
Hupposed to be relatively modern grew way buck in 
the coal age A “coal ball" discovered by Dr A V 
No*, paleobotnnUt of the University of Chicago, In 
research work In American coul fields has brought this 
startling fact to light 

Coal ball* are round limestone balls varying In size 
from a walnut to a cocoonut Tltev are found in coal 
beds and contain perfectly preserved plums fossils of 
the same kind of plants whhh formed the Immense 
coal fields of the world If these balls arc t ut with a 
power saw Into small blocks and these in turn arc 
sliced to thin sections with a diamond saw and then 
reduced to minute thinness by grinding they reveal 
under the microscope the plant cells, libers nnd organs 
In exactly the same forms as if they vere still uihe 
Coal balls were found as long ago ns 18H5 In Eng 
land and northern France, and It Is on the microscopic 
study of these by European scholars that the entire 
knowledge of the vegetation of the coal age of the 
world’s evolution is based. 

It was not until 1022 when Dr Nod discovered coal 
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Banyan tree of unusual proportions, at Palm Beach 


It seems fairly obvious that these Immense spreading 
branches, extending for many vards from the parent 
tnink without any of the gradual reduction In se* tlonnl 
size which usually Is noted under parallel rircum 
stances, would not support their own weight if this 


The Origin of Petroleum 

U NLIKE most problems concerning origins, that of 
the gem hIk of iietroleum has a dlstln< tly pru< tical 
slgnlfluino for If nohid, j)ros/>ettorM for mineral oil 
would 1* prmbhd with Important data und chemists 
mitht learn how to product artificially valuable Bub- 
stances similar tn If not hkntiail with, natural petro¬ 
leum > vplmmUons that altlrm n eosmk origin or 
postulatt \okunk udl\tt\ as the effe<tUe cause have 
long been abandon*d, and t*>du\ there are only three 
whkli find scientific Mipjwm The least popular of 
these, the Inoaunh tlieorn afllniiH that petroleum 
originates from tlit Inienuihm of metallic carbides, 
presumed to exist linimdlateU ladow the eatths outer 
trust, and Hteuin wheteby varbais h\dPsarbons are 
formed which then undergo further changes 
The views that art upj>erinoHt t< mIuv are that petro¬ 
leum Ik derived from either animal or vegetable sub¬ 
stances, or from both of these women, nnd the chief 
dlrett evidence supporting this organic theory Is the 
occurrence In jietrollferous strata nf vegetable and 
animal remains. Including In a few taseK remains Of 
bacteria The various elaborations of this view am 
nmlnlv eonurned with the nature of the chemical reac¬ 


tions Involved and how thev are Influenced by the three 
determining factors of pressure, temperature and time 
The evidence admitted by those who believe In a 



Uftt Section of the divided *tem of * co»Uau* tree found hi * ©o*l b*IU Center Tr«*-Urk from the cool s«t, which h» coow down to us preserved In ■. &mJ bait Kioht: flection of wood from * 
tree of tb* ooaJ ntfe fto Um«j mnirnlfWrt Since there win no Mesons in those d*y«, only *4 eternal eprlng the »«twn*d rings of pfwcnwiay treew «re miMlnir 

Whst the coal-ball fossil* tdl us of the vegetation of the days |n which the carboniferous strata were laid down 


balls in coal seams In Illinois and Kentucky that any 
had been found in America 'they have since been 
discovered In Texas and Dr No* has found them in 
Tndlana and Iowa One collected In Illinois has re 
vealed under the microscope th< stem of a highly 
developed seed plant similar to n cornstalk 
All previous study of coni halls had given the lnfor- 
motion that plant life of the coni era was of a low 
order, consisting of ferns, club mosses and plants of 
the horsetail fuuilly which In nn atmosphere saturated 
with vapor grew to the wise of immense trees No 
seasonal rings such us are found In modem woods 
have been discovered In the fossil remains, giving proof 
that It was eternal summer those days or better, in 
view of the humidity, eternal spring 
From the knowledge of coni plants and the conditions 
under which they grew acquired by study of coal balls, 
scientists have been able to reconstruct ideal landscapes 
picturing the world as It must have been In the age 
when coni wan formed. The discovery now of a highly 
developed flowering plant In an American coal ball 
indicates that other forms of life should variegate the 
landscape. But mostly It upsets all previous conception 
of the Oge the world 

“Over a thousand anil lion years must have elapsed,” 
soya lir, Nod, “between the origin of plant life on earth 
and the sthge of evolution reached at the time when 
the COO! was laid down The time since the coal age 
U now figured as several hundred millions of years 
adflttacc of highest forms of plant life In the coat 
at* khdws that the time which elapsed between the 
origb nf plants and tho coal age must have bom much 
Ipfiger, probably ten times as long as the period since 
the deal age. 

A Ttee with Engineering lodgment 

I N oar school days we were taught that the banyan 
tree sends down shoots from Its limbs which take 
root th the ground; but We do not recall that anybody 
ever attempted to tell tts why this was done The 
picture adjoining will perhaps lend a suggestion hern 


were all to 1 m* thrown up<rti the limbs themselves. It 
looks verv much as though at least one of the functions 
of these very sturdy secondary root stalks were to net 
as props In other words, the banyan tree must be 
cited as another demonstration of Dame Natures engi 
neerlnK Instinct 
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One of Mexico's prise cacti 


purely animal origin Includes the statements that 
|M»troleum found In prlmun nteks Is mm h inure often 
accompanied by animal than by \egefnhh remains, 
that formations containing only plants Hre not blturnl 
nous, that mixtures of hvdrouirbons similar to (hose 
found In petrol* urns tan be made artifidullv from ani¬ 
mal fats am] that smh proilm tlon urn he olwterved 
in Nature tndm notably In ihe coral reefs anil lugoomt 
of I>>hel Zelt In I gypt The wnrdtv nf anlimil fow- 
mI!s In petroliferous H (ruta is explained by assuming 
that tho fauna w«re tllhoi skdetonless, or, If not, 
tlml their enhareous coatings wen dissolved by the 
carbon dioxide liberated during their decomposition 
AdvfKuteH of the v<tu table origin doubt if the supply 
of animal math r ban lx*en Miflklcnt for the purpose, 
thev foniment on the absence of plamplmtle deposits 
from the vlUnltv * oilfields and they truce relation¬ 
ships between mhiIk and |H_tn>leuni 

Supporters of the vegetable tkcnrv maintain that 
geological evidence Is ni< uinulfttlng In support of the 
view that conls and lljmlbs are n luted to petroleum 
Tims In numerous *as**s the main oil Inuring horizons 
have uuh a rurltomHeniw phase In kook other district, 
and the pf troll ferous nnd mrltojmoeous phases approach 
each other verv (Inseh In wane Uk hilt Ie* 

A Giant Cactaa 

T HAT tropical vigctntlnn grows far more luxuriantly 
and to far grtnter sire Hum that of temperate cones 
Is a truism, but perhaps an Illustration of the fact 
will not I>c out of place For such purpose we can use 
nothing to better advantage than the w comptmv lng 
picture of an organ cactus that Is to be found along the 
rullrond line south of M«xico City No statement of Its 
Mize accompanies the print will* h retuhes us but the 
men In the foreground will afford the Inquisitive reader 
the raw mat* rial for a rough scaling off which will 
demonstrate (hat the huge spine bush Is at leant 25 
feet high The specimen in question hnu attained con¬ 
siderable local fame, and In spoken of by the camera¬ 
man as one of the moat picturesque in the world 
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A doable slide in the Coeur d'Alene*, meeting at 
the bottom 


Snowslides 

Some Facts 'about Their Menace and Their Prevention 

By D S Olson 

ChW of Planting United Staten Koreat Service 


lho detonation from a gun has been suftltlenr to start 
it Hilde \ hhihII Htone or lump of snow nmv fall from 
Its pcrdi and start rolling down the slope, In* retming In 
nltce us it picks up more snow nt every revolution until 
In one of Its great hounding leaps U < rashes down 
and with Its momentum und added weight, pushes 
everything Icefnrc II 

There are two typo* of snowslides those confined to 
narrow * any on* untl those occurring on broad slopes. 
Tin former is In far the more 1 destructive and once a 
nllde 1ms twcurivd In a cajivcm slides will continue to 
occur Hurt because ilu first slide takes all debris that 
undti less favorable conditions would offer olmttule* 
to the phenomenon Aft* i the first slide tilt canyon 
Ihsnjiih'n a veritable si ill to for Till it rc slides Railroads 
protect themselves from such slide* b> constructing 
snow sheds ovet their tracks, Ihe I ruin missing under 
the prole* tlon of tlu sbed tmd the avalanche passing 
over the roof on down through Its course The **o*t of 
hu< h protection Is exceedingly high 

The locution of a new nun on slide cannot alwav* 
be predicted und It Is the first slid* width Is the most 
difficult to clear uway because In It the snow' Is mixed 


slopes hclng logged is important to Insure sutftcleni 
trees remaining to hold the snow 
Once a steep mountain Nlope has become denuded of 
tree growth the cure for snow slid* m Is expensive because 
recovery Ik slow The ureas moat be planted, to trees 
und perhaps In place* replanted several times, for 
slides nun occur In places before those trees are lb 
years old—old enough to hold back the snow 
The snowshed Is a protection metumre against canyon 
slides, hut not a cure As the pajhs of those slides 
bc*come ladtc r s* oured the slides become more frequent 
The paths of those slides are often a mile long To 
establish tiee growth on such places the work must he 
started at the top planting a little every ten year* or 
mo until the Ixittom has been readied The principle 
ln\olved here is that sufficient trees of sufficient rixe 
mast lie established above to hold the snow from sliding 
on the m\t Htrlp to be planted below 
Next spring If ymir train Is lute stop and think It 
may he battling with a slide This summer when you 
tour the forest* look long at those big black burned 
over hills then enjoy the green ones—and be iwrr you 
put pfiur cainp/hre out 



IIOHE who have toured tin Yellowstone 
Trail betwe*n KiHikam nml Missoula re* 
member a desolate stretch of dettd forest 
—mile foi mile as fur us ibi * ve < an sec 
a million mien, a billion bleached und 
blacken* *1 trees monuments 


with stumps, trees, tumbler* and other debris whldi 
mnko the mass almost Impossible to cut through 
V year ago such a slide occuired on one of the trnns 
continental lines und shut oft traffic on that mad for 
a week This slide covered tlu lrack to a depth of 
mor* than fiO feet, and berauHe of tin tangled muss 


Is Snowfall Decreasing? 

A RECENT number of ihe Monthly HcnfAer Itevinv, 
published hv the l T 8 Oeparttuent of Agriculture, 
contain* un article entitled “Are weaving less tmow 
fall > ti) Mr ( J Knot of the Weather Bureau at 
Springfield III Snowfall In the StHte of 


of one* thing virgin tlmliei Tlu old 
story —li forest fire 

There* another picture In the winter 
time of tlu same mountains— a winter 
scene mor* desolate No green unit on 
the hillside no shrub* along tin road und 
hunk* of stream* Oiih the forest of 
* telephone isdes, standing Ilk* sen tin* Is 
In the mantle of snow on the Ideuk moun 
tain Hlcqa* And In that munrry In the 
winter Him this condition hi lugs a menu* e 
t*i live* and propel tv—snowslldcK 

The reudi r Is it war* of th* inqcortmup 
of tret growth and nthei vegttutlnn on 
steep slots s In holding Ilu soil dim tit hv 
a fine network of Inti timing loots and 
IndlrtMtly by it raining moisture in the 
Hisingv mat of root* and leave* thus o\* r 
coming tlu dang* r of erosion fmm spring 
freshets In a like nmnmr the forest* 
protect the slope* from snow slid** 

For age* snowslides have onurred but 

In tills countiv their menu** has not ls*en . , A . 4 , , , 4 . 

felt until In lute >eme 1‘nl.ll. liven A ilo P« • lld * th «* COTered *•» tr * ek » for h,lf ■ mil « 



Illinois I* chlefiy considered, but for com 
pletene** tlu* author Ims discuswed what 
1ms hnpisned In other States. The In 
ijuliy Is suggested hv sutli remark*, a* 
*\\e do not hau the big snows that we 
did when l whs a lx>y and I do Dot think 
we will *v*r have them again ' Yt Spring 
field the snowfall has lieen rather light 
during sevirai recent winters, although 
the greatest full on recoid 43 Inches oc* 
curied in the wlnttr of 191J U The win 
tei totuls uvtiaged for icerlod* of ttn 
years fiom 1HH4 are 20.8 11)0 219 and 
20.8 Indus In N*w bngltiud the snow 
fall was unustmllv heavy In the winter of 
1922 20 at Poitland the January fall wus 
p >3 inches and In the winter the total ex* 
reeded ten feet AH highways are said to 
have been absolutely impassable for auto 
middles from the first week In lanuury 
tmtll the last week In Mardi At Albany 
and New kork the snowltst winter oe- 
(urred worn* SO years Hgo while nt New 
llaun with a record from 1871 the heav 


nnd property art ih* toll Uallroads par lest snow oc*urred In the winter of 1915 

tlruhirlv ar< endangered wlun tin snow logins lo slip of debris It had to l»e blasted through the snow 10 and In 1922 23 the total was 10 Inches above the 
llallronds Imve mi tiered hum losses In this teglnn meltul lab r in the your the logs left as residue normal Manv more facts are given and the author 


fmm snowslldiw and the Impiessixe fact Is that rondl resembled n mill log jsmd In the spring of 1922 four sums up with the conclusion that In years to come the 

tIons on thl* 1910 burn will not Improve In the neai teen slides were counted In a distance of seven miles snowfall will be as heavy as in the past 

futur* hut become worse IssmiKe the standing dead eleven of width reached the 


timber Is gradually rotting and falling to tlu ground track* nnd covered them 

Standing trees Hying or chad if sufiklentlv dens*'hold to u depth of from 0 to CO 
the mantle of snow on the ground from sliding * \tu on feet 

the steep* kIojh'h, Just as nails hold shingles in posl Slop* slides nre less dilfl- 
tlon on a roof R*ino\c those nail* und friction would <ult to clear uwny because 
bo the only for«e that would hold them In place Start thev travel n shorter *ll»- 

u few shingles ut the t*>p to sliding hv a Jar or pour tance und consequently ure 

water on thtm and the result would lie an avalanche not ho deep or carry as 
of shingles When the trees are removed nnd friction much debris These are lew* 

betwe«n the crust of snow*and tlu soli Is reduced you dangerous than the canyon 

Imve an uvnlnmlie of snow slides, but because thev 

Whtn a henvv mantle of snow bus lierome charged cover wide area* and do not 
with water on steep treeless hIoiwh a snowRllde may have well defined paths or 

Is expected to cscur at any time The rnln aside from ecceur the same place every 

adding more weight to the snow muses it to betom* year tliov cannot be econom 

more mobile AIho the water seeping through the lenlly overcome with snow 

porous *nnw acts ns n lubricant on the more Impervious shed protection 

soil and causes a slipping plane Then something lends The remedy for both claw** 
an lmp**tus and aided by gravity the avalanche start** of slide* \% the “ounce of 
on it* court** c>f d*struol,lon prev^tloo” Foreat flrwi 

\Vb*n conditions are Jfikt right any number of things burn up the trees—the pdgt 

mav start the movement of snow Masses of snow —that hold the mantle of 

losing their poise on precipitous rocky cliffs inav give snow In place while tbe . .. . 

the necessary impetus A falling tre* mav uiuse a spring sun gradually melts Snowafctd protecting « reMrosd. The track andtf tfcr gked, wkkfc ts mfMy 

slide The vibration of u passing train, no doubt it down Careful selection oat of right In thin view, woaM 1>e coveted tfthlriv if It wtye vipoarij fit 

causes manj In Swltrerlind it hH* been noted that of tree* to be cut on steep fact, it b *» clear ei the one In the open feregnead * 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work m the Various Arts and to Patent News 



Padlock that use* a combination in 
place of a key 


The Keytess Padlock 

T HE application to the automobile 
altering wheel which we Illustrate 
is but one of tin Helds In w hlc ti the 
keyloas pudloc k Invented In M It Sklar 
of Memphis, I* available It lias (he 
external form of the orrllnan pudloc k, 
»avt that the clevis enters a cylinder 
Instead of a fiat niemlier aw In the usual 
caw Ihls cylinder is built up of hIx 
disks each turning u|*on their common 
central avis and each cumins numlars 
from 0 to 11 uround its edge Wlun the 
disks are spun to set up the proper 
combination, the clevis N released and 
mav l*e withdrawn The user ne cording 
to the Inventors theory is less likely 
tn forget the c oiuhlmitlon than to lose 
tile key besides the pin steal inexmvenl 
ence of tarrying (in key Is eliminated 

Something New for Setting 
the Table 

A ccommodating the four pieie* 

of silver most freely used ut talde 
—knife fork spoon and UasiHsm —tia 
conirlvalue lllustrateel herewith is of 
fered aw a means of tqicedlng uj» and 
systematizing tin setting e>f tiie tahle 
us well as giving tip 1 finished net a 
neater upfieunince than It ordinarily 
presents The metal trav Is thrte Inches 
wide by four long With the wire rack 
erect In position to receive its load of 
eating tools, tiie lielglit is 2Vi incites 
hut the rack Is detachable anti mav he 
laid flat upon {he tra\, thus minimizing 
tiie storage apace taken up by the outfit 
between meals. In addition to the four 
pieces mentioned, the “servlaette* will 
in a pinch accommodate several other 
items—butter spreader aulad fork, etc 
It affords a place other than the plate 
and the taWe doth whereon to lay these 
Usds during pauses In their use or when 
one la through with them The tray 
of the servlfletw )• also of much use as 



Sharpening the knife on both sides 


a place to deposit fruit Needs pit* jhs 1 
ings, nutshells, cigar ashes ct< etc 
We must confess to Itnvlng more than 
once l>een embarrassed by the Hbsemc-e 
of a place to put such refuse When 
we were younger we used to hide It 
under the table on the little ledge In 
which the extension runner slides hut 
In manhood s estate w« Imve fell con 
strnlned to abandon tills system and tin 
servlsette would be a welcome Nidwtltule 

Soft Drinks While You Wait 

S OMETHING quite novel in Ha wav of 
liquid refreshment for tin wears 
Iruveler Is offered, In the paiiermp 
assembly Illustrated The two cups are 
originally purchased, nested together an 
shown In the center figure of our photo 
graph, and in the bottom of the outei 
membei of this assembly lieneuth the 
packing of tissue paper which holds It 
in is a quantity of powdered flavoring 
One takes the cups apart from one an 
other, fills the emptv one with cold 
waiter and ismtn Mils buck and forth 
several times to mix it with the flavoring 
matter One then lias a peifectlv good 
cold drink of whatever flavor one 1ms 
originally selected—tin outer container 
Mug pi a In h marked to identify this 
For use on trains uutomobtle n l>onts 
etc, this system has obvious advantages 
over one that involves the < urrvlng of 
soft drinks In fluid form 

A Novel Knife Sharpener 

T HIS device Is designed tn shun*** 
or grind knives or c alien and mav 
he opeiate d eJthc t bv hand or motor 
pe»wer It consists of a cradle adjust 
able for both length and width of the 
blade, on which Is mounted n vise the 
knife living held then In l>\ a set screw 
On opposite Hides of the cradle abrasive 
wheels are placed As the cradU move* 



Cutlery tray that adds to the unity 
of the eet table 


In one direction one side of the blade 
Ih brought In contact with the abrasive 
surface A reverse movement of the 
cradle brings the either edge of tlte knife 
against the revolving abrasive wheel 
Hv means of such rocking and recipro¬ 
cating motions a cutting edge Is quieklv 
and automatically given to the full 
length of the cutting surface 

Dispersing Robber tn Water 

A NOTHER epoch making Invention 
has just been announced, the dls 
ooverer being a rubiwr tec hnologist Mr 
WlUlAm TJ Pratt, and, strange to sav 
the first knowledge of U came from the 
disclosure In an Italian patent The 
pro«*«i la extremely simple and consuls 
In kneading crude rubber In water In the 
presence of soap bark with glue as an 


assisting agent \h is well known pure 
un\nlcani7tHl iut>he*r cun he rendered 
viscous h> Un/ede* oi other similar sol 
vent ho that it cun In used foi suiting 
or cementing Muh solvents me very 
Inflammable ami luivc resulted in nmnv 
exphwlons and fins bin Harmon the 
solvent is nI ho lost Benzol indent}lug Is 
such u imnati that the National safe tv 
('ouncil Hppoinied u sisslal committee 
to examine tin evlehnee and the blbll 
ographv on the subject alone Decuple** 
seven pages of theli revert Attempts 
have l>een made to reduce the danger 
(»\ working in closed cabinets win re 
there Is a surplus of nlr tin volume of 
which is so great that ill danger of ex 
plosion or Art Is eliminated Tills plan 
however does not make for economical 
production It is for tills reason that a 
water solvent Is Intticstluu to ruldicr 
manufacturers 



hofi drinks in package form—add 
cold water and serve 


The equipment riniulred K oniv an or 
dinary dottgdi mixer which cun he set 
almost unvwhere in the plant and ns 
llure U no danger of Arc It enn l** wi 
running and left alone 1 lie rnhlier In 
Its crude fonn either 4 pah errpe or 
smoked sheet, is introetuced into n 
mixing mill anil Hie iniwer Is started 
I he rubber soon become* warm when 
about 5 per cent of glue Is added In 
cither dry form as n paste made bv heat 
lug the glue with a small quantllv of 
water Up to tills point we June a rub 
)m r glue mixture thorouglilv Itieorpoi 
ated The m is* is now tiansfurisl to a 
suitable mlvi like n two-blari* douglt 
mixer About 10 |m r cent of water is 
added ami the ntlxer Is stalled and N 
k< pt In operation until all the water is 
absorbed. A bulled solution of nape>nIn 
(snap batk) Is added slowly mid tiie 
entire* mass Is grachmliv dilutes! with liot 
water The mixing is continued until a 
smooth paste Is produced in wltieh tiie 
rubber has been clisi»ersed into small 
globules Rubber compounds Midi as 
tillers, etr mnv Ih treated in the same 
wnv The dl*p*rsMl riihln r muv Ik vul 
eanlzed If desired tin presses* not im 
pairing onv of the possibilities ed vul 
canlzatlon 

The dis{K‘rse d ruhin r can Ik spread 
Uj>on fabrics anil the doth used for tin 
manufacture of hose raincoats tires 
veldcle foiw etc It ntn he used In the 
place of volatile solvents for cements 
for special vukanlzed pii|*r, In thi pro 
ductlon of nrtlfle ial leather In tree sur 
gery, os a binder for building and floor- 
Ing materials and last hut not least In 
chewing gum manufacture further ex 
pe rlments will pre«hahl\ develop new 
fields of usefulness so In a short time 
we Imre had two rndle al additions to the 
technology of ruhleer ‘latex and “dis¬ 
persed rubbers,” 



Phonograph attachment that enables 
the deaf to use this instrument 


The Deaf Man’s Phonograph 

W ITH tin aid of the dentiphonu 
Invented bv J AY Gonee of Ander 
son I enn tin pleasure** of the phono- 
giapli are extinded to the lnird of liear 
ing i lie pietuie Is largely self exphtna 
torv as li indicates one end ed the 
art in him lit e arrtes the st vlus wide Ii 
re*si* in Hu groove of rite phonograph 
ice end w idle the other Is furmesl into 
a miuithpiin to be lie lei between the 
ukci s te< ill Tiie tone* of the record 
then lies mm audible p> him Hi rough the 
vlhiMtiems of [tic Imne h of the head which 
ne set up—1[uiti ns lnnuv diaf people 

mi e e uabh e| to lie al oi dlliiu v <*een versa 
lion tlitoiigli an Instrument that brings 
nl>ou( sm b vlbiation 

Mi t unn t* IN us Hint the device 
may Is e ou*l na ltd fi mn any suit a tile 
re sonant mate rial sm h as Me cl liard 
rubbei or name i oils w nods \\ Idle h 
stylus or needle of metal is de**lruh)e 
favoiabU re suits hive Us n oblulm ei w 1th 
Hix li of liaid wood I he invintoi drn** 
ne»t ecaiflm hiiUM If to the feirni or e rress 
see I ion lllusl i ated I he u_ must of 
course U a la id e»i some s<*rt to c arrv 
the stylus ami al tlu mini itul a suit 
able imairh pliHt iml near each emi 
theic must Ik a (bln lie xlble w etlon — 
Hie one mar the sNIiin helps the Ial ter 
to rolli w the gioovc In tin itsorel while 
the one ne'ar the imiiitIt pless. 1* nefees 
sarv to avoid shew K and 1 ir to the te»erh 
Ihtween the two ildn *es lions tile In 
stiument nine Ih ol practically ftn> 
c ross soc I leaml flgm e w h ile ve r 

The White Stripe on the 
Road-( enlei 

F ^OU painting a white sfilpi down the 
middle of Hu concrete highways In 
YYavne tcniniv Michigan a pneumatic 
spray painting mac iilm 1ms l>een devised 



Marking the center of a Michigan 
highway 
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Steam-coil heater that multiplies by 
fire the efficiency of the ordinary 
outfit of the sort 

which In most practical In operation and 
has reduced the cost of this work mu 
terlully Under the old method four 
painters could stencil uliout one mile a 
dnv With this mm hlne two men (an 
cover six to seven miles per day 
The equipment consists of n com¬ 
pressed ulr paint apra\ lng mm him tlmt 
is mounted on skids and Is bolted to the 
floor of a truck A wmd( n wheel two 
feet In diameter, four Indies wide and 
covered with a si rip of felt one Inc I* 
thick revolves on an a vie tlmt in purt 
of an iron frame attached to the rear 
of the truck The wheel Is so placed 
that it follows In the track of lhi left 
hand wheels of the truck Ah tlu truck 
is driven ahead the paint la spnived 
directly on to the felt and as the wheel 
trail* after the truck the paint Is im¬ 
mediately transferred to the pavement 
(’hulking the middle of the highway 
helps tho driver In centering the stripe 

A Guard for the Button Polisher 

O UR buttons do not need to be 
denned us a usual thin# hut If \ou 
wore n uniform hearing bmwt buttons. 
It would l»e different And the uniform 
Is very apt to be soiled during the < lean¬ 
ing operation This Is ob\ luted bv an 
inventors clever do\hi by which the 
button Is held nwu\ from the cloth hv 
a tin shield so that the cleaning material 
inny be applied to the button without 
any danger of getting on tin doth Tho 
holder Is adjustable to any size of but¬ 
ton And If It Is desired to polish t he 
button, It can be done with what is 
known as the "polishing mlt’ which cun 
slsts of u mnnlier of pieces of chamois 
attuclied to a hack This affords a use¬ 
ful chamois cltanor 

Stoning Cherries by Machine 

E vhmnony known how disagree¬ 
able It Is to get a piece of cherrv 
pie when the clurrks hn\e not been 
pitted. This la entirely unnecessary as 
a most efficient < horn stoner la now on 
the market, A plunger rises und falls 



Gottlng all the atones out of all the 
cherries, by machine 


and cuts the cherrv so that the stone Is 
forced out This 1 h Interesting to bakers 
und restaurant* und would be verj use¬ 
ful In the kitchen of the average house 
or apurtuunt 

Steam Heat Without Radiator 
Troubles 

M UCH the Hame constructional prln 
ciple UH that of the M oopper cooled 
cur Ih seen In the heater unit lllus- 
trutod herewith The steam coIIh In 
thin heuter arc of copper and bruHH to 
begin with both offering far less resist¬ 
ance to the transmission of heat thnn 
docs Iron And on top of this, these 
tubes arc of straight, seamless copper 
and brass tubing while around them Is 
helically wound a copper ribbon In such 
fashion as to form u contlnunuH fln 
This fln Is not actually welded to tho 
tube as the copper fins of the "copper- 
cooled car are to tho Iron cylinder cast 
Ing hut It U bent In such a way that 
a large surface of the fln Is in contact 
with the outer surface of the tube, Hnd 
this union Is brazed This Insure* easy 
pnssHge of heHt from the tube to the fln 
and from the fln to the air that passes 
through the heater The heuter unit 
itself, ahown externally In our picture, 
Is mounted at strategic points in large 
or small rooms, throughout factor} and 
warehouse hulldlng*, etc The fan hus a 
capacity of approximate!} 8 000 feet of 
air per minute nnd this air Issues from 
the unit thoroughly hentod 

An Experience Machine for 
Elevator Interlocks 

T HAT "experience In the best teacher” 
has been u proverb frotp time Imme¬ 
morial Unfortunately it takes time, 
often long periods of time to gain ex¬ 
perience thut Is of real value One of 
ttie greatest drawbacks In the rapid de¬ 
velopment of mechunlcal devices Is the 
length of time neee^sarj to determine Its 
merits or short-comings Automobile 
manufacturers test new engine types and 



Polishing the button without toil inf 
the uniform 


other automotive Innovations for month* 
or even jeare before the device Is placed 
on the market Sometimes machines In 
charge of picked crews are run day and 
night over rough roads in order to ^ xpe- 
dlte the task of obtaining thl* needed 
experience 

When the City of Baltimore recently 
revised it* elevator code It took a step 
forward by requiring all hoistway door 
Interlock* to pas* rigid engineering test* 
before being approved Arrangement* 
were made with the U S Durenu of 
Standards to conduct these tests 

As a safety device of this kind should 
provide several years of trouhle-prbof 
service It was desirable to obtnln the 
same wear that would normtUlj develop 
during a period of year* within aw short 
a space of time as possible At the game 
time It was obviously undesirable to 
operate the device faster than It would 
be operated In regular service 

After a considerable stud} of the vari¬ 
ous factors involved a machine was de¬ 
veloped and put In operation which du¬ 
plicate* the performance of the elevator 
operator, and In addition tests the door 


and car control when they are pre¬ 
sumably locked Failures are recorded 
both electrically and on a mechanical 
counter 

By an Ingenious arrangement of part* 
Jt Is possible to run two tests simultane¬ 
ously one In an enclosed hoistway (dust 
test or corrosion teat) and one In the 
open hoistwu} (life functlun or lack of 
lubricant) 

In add Irion to operating the hoistway 
door and the car controller It was neces¬ 
sary to devise mechanism* whhh would 
operate foot pedals, lift latches, pull 
down on bar lock handle* and give the 
same sweeping pull on the handle of 
door closer type device* that the open- 
ntor would These and similar engineer¬ 
ing problems were successfully met and 
the machine cun take care of practically 
any type of device on the market 

The tenting machine U also arranged 
*o that the range of movement of both 
platform and hoistway door through 
which a given device will operate can be 
accurately ascertained 

The City of Rultlmore ha* already 
published u list of seven devices which 
have met these test* 



The padlock that thrives on rough 
treatment 


Auditory Masking of Pure* Tones 

U SING nn air damped telephone re¬ 
ceiver supplied with current with a 
proper combination of two frequent lea, 
as source the amount of masking by 
tone* of frequency 200 to 3500 was de 
termlned by II L. Wegel and C K Lane 
for frequencies from 150 to 5000 per 
second The magnitude of a tone 1* 
taken an the logarithm of the ratio of 
It* pressure to the threshold value, and 
masking 1* taken as the logarithm of its 
threshold vnlue with masking to that 
without The curves of masking a* 
function of magnitude are approximated 
straight lines as a rule except for 
rounded feet, of slope * Intersecting the 
magnitude axis at minimum masking 
magnitude m For a given masking fre¬ 
quency n the slope imreasea from wro 
through nearly 1 0 for a frequency near 
ii, then more slowly, approaching about 
8 to 4 for the highest frequencies meas¬ 
ured The Intercept 1* small or zero be 
low n, then inereuses rapidly, approach 
lng the value 8 for the higher fre¬ 
quencies. 

Except when the frequencies are so close 
together as to produce beats, the mask 
lng Is greatest for tones nearly alike 
When the masking tone Is loud It masks 
tones of higher frequency better than 
those of frequency lower than Itselt 
When the masking tone 1* weak, there Is 
little difference If the masking tone 
is Introduced Into the opposite ear, no 
appreciable masking occurs until the In¬ 
tensity Is sufficient to reach the listening 
ear through the bones of the head. At 
Intensities considerably above minimum 
audibility, there U no longer a linear 
relation Itetween the Bound pressure and 
the response of the ear Data are given 
showing combinational tone* resulting 
from thl* non-linearity when two tone* 
are simultaneously Introduced tn the 
some ear 

The presence also of subjective over¬ 



Bean-stringer that works Meh like 
the carpenter's plane 


tones in a loud tone account* for the 
large amount of masking of tone* higher 
than Itself which Is observed In the cose 
of a loud masking tone 
The data cm masking together with 
Knudson's data on frequency sensibility 
are Interpreted in terms of the dynam¬ 
ical theory of the cochlea which ascribes 
Its frequency selectivity to passing of 
vibration* along the basilar membrane 
and a shunting through narrow regions 
of the nurabrnne at points depending on 
the frequency Conjectured turves are 
given for a few single frequencies of the 
amplitude of v thratton of thl* mem 
hrutie as a function of the distance 
along it 

A Different Padlock 

T HE special construction of this pad¬ 
lock niHkes It purth ularly tlieft 
proof A patented bolt Is used to lock 
securely together the two solid pieces 
of steel which make up the lock This 
bolt 1 m ln« rted In the steel casing of 
the lock and it Is claimed that It cannot 
be picked or broken Tho Irwk < an be 
left open bv turning the shackle around 
and inerting the holt through the end 
remaining In the casing 


Cutting und Stringing Beans 

E VIDENT!T no Inventor ha* ever 
devised a machine which will take 
out the string* ami cut the beans Into 
proper lengthH at the same time Rut 
the two device* which we show for doing 
these things separately are very simple 
In n stringer u knife like a plane Iron 
Is set In nn Iron frame and the bean 1* 
drawn over the knife The objectionable 
portion of the Ihmw namely, the string. 
Is eliminated The cutter consist* of a 
disk having knives which cut the beans 
into proper lengths as they are forced 
through the channel** In the easing The 
speed of this machine l* very great, thus 
making it very valuable in restaurants 
and hotels. 
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Th* MWMt thing in kindling ma> 
Urial, fraak from Franco 


Kindling Fire* with Sawdust 
Cake 

T UB curiously figured cakes seen In 
the photograph at the upper left 
corner of the page are not the laleat 
lieolth food from Battle Creek, but 
rather a Scotch fire-lighter—at least, 
their trade name U Scotch fire-lighter, 
1 hough they are made and used In 
France and Imported to this tountry 
only from France, Thev are of a saw- 
duet conglomerate, held together with 
some unidentified binder They serve 
the purpose to which yesterday s news 
paper la ordinarily put In this country 
—kindling the wood that is to kindle 
the coal Though easily crumbled and 
broken Into smaller pieces as our picture 
indicates, the Importer asHurcs uh that 
the lighters are designed to be used 
whole They are set up on edge, wverul 
In a row, and the wood laid across them 
They will take fire at any point on their 
surface, from a match, and will hum 
vigorously for a considerably longer 
period than ordinary paper kindling— 
though not long enough to Ignite wet 
wood The fancy hole in the center of 
the lighter cake Is for the purpose of 
Introducing air to promote combustion 

Gaging Work While It Is Being 
Ground 

S O that work will not need to be 
stopped for the use of a ramp gage 
or micrometer, a grinding gage has been 
developed which measures work while It 
Is being ground The gage consists of 
a body In which a plunger and a plunger 
spring are housed and on which the Indi¬ 
cator Is mounted Bach gage contains 
three diamonds, two of which are 
mounted in the ends of adjustable 
screws and one is mounted In the end 
of an automatic spring-actuated stylus 
or plunger A spring pressure of less 
than one ounce will keep the diamond 



G*|t*f *■ tin iy, wttfcwt at*ppi*« 

Che ■fd hfr* 


points In contact with the surface Icelng 
ground, penetrating the grinding fluid 
and giving true measurements While 
the grinding proceeds the dial of the 
gage gives visible readings of the 
diameter 

That Hermetically Sealed Window 

A *HAIL old lady vainly wrestling 
with a Pullmnn car window in an 
attempt to open it A genial Tarzan 
of a mun confidently offering to open 
It for her One genial Tursan of a man, 
now redfaced and fluffing embarruss- 
edly retreating after having completely 
disarranged the ready bedding of u verj 
particular old ladv, wlihout having 
budged the sticky window one umpteenth 
of an inch The fact Is, according to 
Pullman Aev>« a Hjceclul organ of the 
Pullman Company, the windows of Pull 
man cars are punsuwlv made hard to 
open In order to cut down to the mini 
mum all chances for drafts and dust 
This, say*that iierlodlcal, Is why passem* 



A sure-fire opener for Jammed rail¬ 
way-car windows 


gera sometimes say naughty words when 
they essay the task, rather thun cull the 
porter But the Pullman ears are now 
being equipped with a special device con 
slating of a lever with a sliding hinged 
fulcrum By means of this lever the 
most obstinate window can be started 
without the necessity of crawling Into 
the berth or even of working ooe’s self 
Into a fit of anger 


A New Technique In Making 

Hash 

W E are not apt to associate hash 
with France but the latest lm 
proved chopping bowl comes from that 
countrv It consists of a wooden bowl 
with a knife of the same curvature as 
the bowl Before (hopping, the food Is 
cut In small pieces and the knife may 
be used for this pun**se When you 
wish to do fine chopping, the blade is 
pressed slowly on the bottom and in the 
center of the bowl The wrist Is then 
moved to and fro so that the Mado 
describes part of a circle After each 
motion, the wooden bowl Is slowly 
turned The hachlnette 1 m extreme^ 
valuable In mincing vegetables. 

A Roller Skate That Works Like 
an Ice Skate 

T nOSK of us whose memories carry 
us a« far back as the last two or 
three years of the nineteenth century 
will perhaps remember the file >cle-sk ate, 
and the craze which accompanied Its 
introduction and lasted for some months. 
For those of us who don’t remember It, 
It may be explained as a roller skate 
with two rubber-tired wheels, mounted 
In tandem one behind the other, cen¬ 
trally beneath the foot It gave a thrill 
which the older, four wheeled skate 
never possessed, but for some reason It 
never really caught on 
A fresh attempt Is ndw being made to 
put the roller skate upon a new bad*. 
This time we are offered a skate with 
three wheels, but they are mounted all 
in line, and not In tricycle fashion as 


one might infer from a mere statement 
of their numl>er The Inventor In Mr 
M Metculf, of London The real trhk 
to these skates 1 h found in the oentrul 
wheel This N a trifle larger than the 
other two, lending ihv art effett of the 
ordinary Ire-nkule blade The skate is 
very light—15 ounce* for the gentle¬ 
man s model and 12ounces for the 
ludy^s. 

Color Photograph* of Microscopic 
Plants 

T HAT color photographs of micro¬ 
scopic plants tun Ik. taken b\ the 
light emitted by the plants lh< mselves 
after stimulation by n Ntrnng l>eHm of 
light was Hliuvvn Icefore tin American 
Association for tht Advancement of 
Science on Decemlsr 29 b\ Profmsor 
Francis K I Jovd of McCUll Fnherslty 
Plants contain a consldmihb number 
of pigments which have the property of 
fluorescence, a proicertv due to the ability 
of the pigment to change the wave length 
of the blue-white part of the qMHtrtnn 
into the longer wave lengths grc»on or¬ 
ange and red In the case of green 
pigments, the result of this property Is 
to produce red light even though no red 
light is supplied. 

The attempt has often been made by 
various workers to sec fluoresconce in 
living microscopic plants by means of the 
microscope, making use of a spednl op¬ 
tical arrangement known ns the dark 
flold llhimluutor The link of success 
following these athmpts led to the eon 
elusion that this whs not possible in 
deed, the only wav In which fluorcsctnce 
has been seen micros* opUalh In the liv 
lug orgunlsm Is by means of a very sj>e- 
dul optical arrangement known as the 
fluorescence microscope or one in which 
only ultra-violet light Is permitted us nn 
lllumlnant Since the visibility Is low, 
no structures can be seen nor can high 
magnification he successfully used 
Professor I lovd described a tint hod of 
his own Invention w hereby the dark field , 
Illuminator can be so adjusted as to pro- 




The hush-knife that fits the curve of 
the bow] 

ject a strong beam of light upon micro¬ 
scopic organisms In sue h a way as to 
bring out a brilliant fhmrtsc*en<e and 
hIso reveal thtlr strut lure Winn viewed 
bv this method mloroHcoph plant* w« re 
seen to glow’ in brilliant hues nf red 
orange or yelluw Preparations of living 
plants were exhibited In whlih this was 
visible to the audit nee. Color photo¬ 
graphs Were also shown 
The Importance of this discovery lies 
In the fact that It affords u new method 
of studying In plunts the pigments whUh 
are connected with the process of photo¬ 
synthesis, or the building up of tissue 
from the carbon hydrogen and oxvgen 
of air nnd wattr through tin action of 
light Evidenti Is Increasing I hat other 
pigments beside the gretn chlorophyll 
are of Importance in this way Already 
structural relations have been demon¬ 
strated which were prev loash not undtr 
stood— Abstract from Science for */a* 
vary J, I92J. 


Tbs roller skate that runs like an 
ice skate 

An Ingenious Wire-Tying Machine 

A WIltb tied l»ox Is about twice as 
strong us the ordinary nailed box If 
the wires art profs rlv applied, Such 
boxes, when used for the shipment 
of merchandise are grentlv protected 
against pilferage simply l>ecauRe pil¬ 
ferers pre f< r to uttm k the comparatively 
unprotected piukngi rather than one on 
whhh a tb d wire lias been broken and 
whhh Is mirUJv detected while in tran¬ 
sit fixing tin liability on the mrrler In 
whose hand* It hnpptn* to hi further 
a wire-tied package permits equal 
strength with Uss thickness of lumber 
The new wire tying mmlilur which la 
Illustrated on this page Is for tying wire 
on tht pn<ku„i not fur muklng hoops to 
Ik plmed around It Inter it does pot 
think but the observation of this device 
In h< Mon calls to mind a pair of ex- 
1 randy powerful human Imnds directed 
by a bruin making taut loops around 
1 mcking boxes, cutting the wlrt after 
twisting It Into a good solid joint and 
going on to do the same with the other 
end of the Ikcx 

lids machine has two levers, the 
Inner ends of which show denrl> In the 
accompanying llhist rat ion on* extending 
to left the other having « bifurcated 
inner end, extending upward These 
levers do the work, In company with n 
good pair of Maps As shown here the 
job has bevn finished and the device Is 
ready to begin tin next tie which will 
go something like this The mnchlne 
will be placed on the box and the wire 
formed with a In ad at one end so that 
It mat lie hooked undvr the little latch 
visible at extreme lower right Then It 
goes through the gcur and the hollow 
cln alar cutter which latter does not 
however cut until tin lie is finished 
The free end « m in Ics the box and 
conies buck alongside the fixed end, con¬ 
tinuing to the tc*nsion winch at the left. 

The left hand lever is worked until 
the wlr< is tautened and then locked 
Now the twisting is done by menus of 
I he other lever (whose handle haig like 
that of the first lever, been sacrificed 



Machine for wire-tying small find 
large packages 
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Flash-light gun with Urge advan¬ 
tages over the more familiar model 


to tlit* prtuiluil eve of the *pace Jealous 
editor tin l»elng taken for granted) b \ 
mtllv the win 1 h uuimniitU nlh rut nnd 
when (he handle Ik brought Hiuarth to 
full bmk {xmlllon two round push ind* 
faintly vlslhh Itehlnd the twisted Joint 
]Kip out nnd iject tin whole wire The 
lie In finished 

A Fence You Can't Drive Through 

ANY Idghwnv mtbbuiH to rnoior 
Intw art n penult of going our 
< IIATh and brldge-Nldi h Komis that skirt 
along ihe faux of \erv steep hills or 
that mn nlong (lie tops of cliffs Hre gen 
<ially protected h\ tmnns ol wiiodtn 
guards In umnv of these uistN tin 
protertlon iwlargilv ps\< holngh nl Ont 
feel* H«fc n* long as the edg< of tin road 
has a bfirihr hwn if tin bitrrlt r Is n 
light f*u<< of wood there Is that same 
iuIhIi iiding f<s ling of sec urlt\ Take awuv 
the frail ft not and one would drl\t vorv 
King* rlv In the **mm plue< Yri In tuunv 
plueis of this sort there Is for all prat tl 
cul puii hinc h no guard rail at all a mov 
Ing ear would <radi through as easlh 
us a dog Jumps through a paper ring In 
a circus One reined i Ishntw masonry 
or com ret* hut this Is cxpenslM More 
o\er wlun iho eriant cur ronnet ts It 
gt norallv <*omt h out sei nnd best—-and 
dec Id* dl\ second hand Hut a Bridge- 
istrt ( (tun manufacture! has found n 
wav mound the dlllhulh, and a wji\ to 
ki'ep the wobbling ear on the right of 
win without banning Its fmt hw> se- 
urch This Is n H|s*clalh fabricated 
wire milk rial which, owing to Its mtsh 
design is hlghh elastic Instead of 
attempting to hilng tin mm ing car up 
instanth width umnot la* done H 
brings It up slow Iv This fenee has been 
t(*8ted bv tin Underwriters LubonUoric* 




Suction blower installed on a stand¬ 
ard toilet-bowl 


It was stretched between two regala 
lion iswts, using ordinary 1H -, nth 
staples for attachment Then, i« slmu 
lule the blow struck by a ear, n (JfiO- 
imund weight KUMi»ended front u (lft~foot 
line was drawn buck 30 feet nnd re- 
liiised swinging like a pendulum against 
thi fcTici The fence absorlted tlm liluw 
like a lack Dempsey and came b»<k for 
more Now, since the mathematical 
editor assures us that 8 equals 1 /(tT*, 
wi know Unit this blow was equivalent 
to that struck bj a 3000-pound cai mov 
Ing at twentv miles jter hour The tn 
dorwrltcrs gave It theli 'OK nnd wG 
next hear that the Ohio 8futi < oru 
mission has ordered n section of It In¬ 
stalled ul a famous “Death Curve near 
( o hi minis Smh material as Oils would 
doubtless m rve equullv well to give the 
Stop and conie-luuk’ command 1 <» those 
aspirants after sudden dealh who Insist 
on rushing the gates at rallwav crossings 
and driving upon the trucks Just as the 
train comes along 

A New Flashlight Gun 

A M W de\lce for the Igniting of pho¬ 
tographic flashlight powdtr Is the 
subject of a rwentlv granted t nlted 
States patent, 1480 10*4 to U ( rotta 
Tills gun is unlcitie In that It utilizes for 
the Ignition unit on electrically opernted 
mutch head such as are emploved In 
large ntnnls rs in the setting off of com¬ 
mercial electric detonators The device, 
as allow n In the accompanyIng photo* 
graph is made of a single piece of cH«t 
aluminum which is provided with suit 
able clips for holding the mutch bend 
and with means of making electrical 


A Loom in a Hand Satchel 

ARLY typewriter* afford no greater 
contrast against the ultra modem 
portable machine than do early looms 
against the iHjrtahle loom Invented by 
Mrs A. N Shook of New York. This 
loom folds up like a eampchalr, fits Into 
a earning case, and 1* carried about 
from place to place with the utmost 
ease It weaves all kinds of fabric*, 
from silk to heavy wool It Is designed 
for use in schools, and by women who 
like to do hand weaving to earn money 
In tlulr Bpare time or to satisfy their 
desire for seeing design* of their own 
production turned Into cloth 

Direction of Ejection of Photo- 
Electrons by Polarized X-Rays 

S Tb IlKOSCOPIC photographs were ole 
tulned by Frank \V Btibb using Wil 
sons cloud expansion method, which 
show ihe Ionized truck* of photo-elec¬ 
trons ejected bv phme-polarbQAjJgJt-ravH 
The polarized Xrn\« scattered by ft 
paraffin block at 90 degree* to an un 
polarized primary lieuni of hard Xray* 
were dh e< ted horizontally through the 
expansion < hamber of a Wilson cloud 
apparatus in which they produced the 
photo-elcurons. Exploded tungsten 
wires furnished the Instantaneous llltt 
urination of the droplets The photo¬ 
graphs, taken with the plate at 90 de¬ 
grees to the polarized beam «how two 
types of asymmetry In the direction of 
ejection of the photo-electrons Latterly 
there Is u Htrong concentration of photo¬ 
electric ejected nearh In the direction 
of the electric vector of tlte plane-polar 



A guard rail that really guards for the steep bank and grade crowing 


contact The handle Is hollow nnd con 
tains a standard flashlight 2 cell buttery 
which suppliis sufth lent cits trhul energy 
for several thousand umlth heads Don 
tint may be madeclthtr with a convenl 
cnllv located push button switch or ex 
tension vvlrts muy l>e plugged into a 
suitable receptacle and contact made by 
means of a push button sw lit h atta< hod 
to the othi r ends of these wire* Tlie 
plug closing tin low«r end of the hollow 
Imndlc hears a standard tripod socket 
which ptrmltH the guns being mounted 
on h trliKxl 

Among the advantages claimed for 
this gun ure Instantaneous action onm- 
piudneew reliability tupubllltv of todng 
o|K*rated from any desired distum e so 
that the opt rator mav he “tn the pic ture” 
himself capability of tiring several gun* 
simultaneously by closing one switch, 
and low co*t and ease of o|>eratlon 

The Ventilated Toilet-Bowl 

B Y mean* of an electrical contact 
which Is In effect only while the 
sent Ih occupied, n Kansas firm provides 
means for removing all oh Jet t ion able 
colors from the bathroom The appar¬ 
atus embodies n suction fan, c apnble of 
removing something like elghtv cubic 
feet of air per minute from the toilet 
bowl The air thus removed Is carried 
outdoor* b> mean* of tubing and is of 
cours* automatlcallv replaced In clean 
air from indoors The device Is of con 
venlent size eaelly Installed, and finished 
to harmonize with Its surroundings. 


lzed radiation performing the ejection 
Longitudinally siereoscojric examination 
of the photograph* show* oneRlxth of 
the photu-elertrons ejected with ft com 
ponent opposite to the itfain one-third 
ejectial approximately at right angles to 
the beam, and one-half ejected with ft 
eonqionent along the beam As regards, 
theoretical interpretation according to 
the ilasslca! and quantum theories, the 
results an In accord with the classical 
theory To explain them on the quan 
turn theory we must assume that the 
quantum I* a vector bundle of energy, 
for It explodes ho to speak at right 
angles to It* direction of motion 

On the Scattering of X-Rays by 
Hydrogen 

N a paper under the above title In the 
Physical Keriew for February by G 
A Schott, measurements of the absorp¬ 
tion and Hcatterlng of X-ray* by hydro¬ 
carbon compounds made recently by 
AurAn, bv Hewlett, and by Olsen, Der* 
slieni and Storrh, are considered crit* 
icallv Insofar as they serve for the cal¬ 
culation of the mass-scattering coefficient 
of hvdrogcn for different wnve-lengttm 
nnd It* eompflrison with the results com¬ 
puted on the bawl* of (1) the simple 
puto theory, (2) the electron ring the* 
ory, (3) the ring-electron theory and ( 4 > 
the quantum theory of scattering recent 
ly proposed by A H Compton, 1$ Is 
found that none of these theories, even 
when It 1* Interpreted in the widest 
sense, agrees with the experimental re* 



Portable loom on which teal weovlng, 
can be done 


suit* over the whole range of wave 
lengths Tltl* failure may very well be 
due to the Inaccuracy in the experi¬ 
mental results since the method of cal 
culatlng tlm mass-scattering coefficient 
from measurement* made upon com 
pound* necessarily magnifies the expert 
mental errors \erv cunslderhlv owing to 
the flmullness of the scattering of hydro¬ 
gen u* compared with that of the re¬ 
maining constituent* The Importance 
of obtaining reliable data is pointed out 
and it Is suggested thut sufficiently ac- 
< urute result* can lie secured only by 
using the element In the free *tftte. 


The Drying Tree 

W HEN the very obvious object of 
Ihe adjoining picture was brought 
into our office and set down hofore our 
startled ev<* It didn't have any towel* 
hanging iq>on Its arms to Identify It* 
purpose and opinion was divided among 
certain numbers of the staff a* to 
w lutlier it wus a new fanghn] hnt-rnrk 
or n synthetic Christum* tree The par 
Hi h to this argument, howo\er, W'ero all 
single the instant one of our Benedict* 
got hi* eye« upon it he Identified it for 
the drying rack which it 1*, nnd de¬ 
manded to know where he eouhl buy 
one like it Very plainly It provide* a 
lot more drying Rpace thnn the usual 
ratk of more or les* similar design and 
very plninlv, whtn It Isn t drying any 
thing, It folds up Into marvelously small 
compass. 



DtMitte drying nek at maul 
CMMCtWl tad CMttttT 


















jTftm, 1924 


SCIENTIFIC AMERICAN 


409 



Ingenious tackle that adds to the 
safety of the man who works on the 
face of tall buildings 


Sure-Fire Safety for the Human 
Fly 

AFKTY for the worker whose job 
lies somewhere between the sidewalk 
und the roof of n tail building - safety 
for him of h degree never pre vlnuslv 
approuehed— Is the aim of tin tinkle 
lllURtnitc'd herewith, whli h has Ikh n 
tried out recently In Pulls with gnat 
success The <Hhle Is rigged to a mm me 
mooring on the roof and threaded 
through the framework of the basket In 
which the workman is to travel A fool 
proof handle control shown nhuvt Hie 
workmans knots In our photograph 
makes it possible to grip this table at 
the polut Indicated, In a fashion which 
absolutely insures the snfetv of tlu man 
In the basket 


and compact Penetration Is effective 
without creating permanent punctures, 
due to luterul pleasure as would be 
caused by driving spikes into the soli 
As the culling teeth of tills cultivator 
come from the soil they arc lifted 
directly from the incision, thereby leav 
Ing the surface intact 

The machine In operation permits the 
Incorporation in the top two inches of 
noil of ID cubic Inches to the square 
foot of muteriuf such as sand, seed or 
organic matter at one cultivation or 
opc rut ion (. ross-c nltivutlun Increases 
the numlK r of incisions and doubles the 
cpiuntlty of material available for the 
lawn or other turf Persistent cultlva 
tlon with tills machine adds materially 
to the softness of the lawn or turf 

The machine Is equlp)iod with a box 
for the holding of seed sand organh 
matter or Hine, us required. A dlstrlhu 
ting device attached to the mm blue 
makes possible the filling of the im 1 
slons at the time of cultivation This 
haw becd^rovcn the only device, the in 
ventor Whims, that will mate proper 
turf conditions with the minimum 
amount of lalsir on lawns or golf courses 

The supply box holds fifty pounds of 
organic matter The bottom slots cor 
respond to the disks on fhe machine and 
two ugitutorw silr the material, forcing 
it through llu slots Into the Incisions 
made by the disk teeth A currier for 
added weight Is included in the machine 
inuklng It jKifwible to cultivate the turf 
to almoHt uny depth However, If the 
turf Is prop* rly watered hut little added 
weight is required 

Tim machine makes it possible to seed 
a turf at the time of culthatlon bv mix 
ing the desired amount of seed with the 
other matter being used The germi 
nated seed at once develops a two Inch 
rootage and Is Insured a constant supply 
of moisture through the porosity of the 
material filling each Incision Used at 
intervals of two weeks, it Is claimed, 
front four to five tons of organic matter 
may be applied to a surface of about 
7000 square feet, Insuring the porosity 
and sponginess necessary for u deep- 


A Turf Cultivator 


A N Ohio mun has invented h culti¬ 
vator for lawns and golf course 
greens that Incuricorutes several features 
of unusual worth The machine Is de¬ 
signed for use on liurd ground where 
grass either grows in smull quantities or 
does not exist Ht all Its purpose Is to 
cultivate turf of all kinds without do- 
stroking It, hnt rather to make it more 
luxurious and thrifty 
The feature of the cullivatoi 1 m the 
arrangement of the ten disks that inuke 
u total of 48 inc Islons, 2 Inc ties long and 
2 inches deep, to the square font nt one 
cultivation The. dlskH arc 1V6 Inc lies 
apurt on the shaft, which Is 15 Inches 
wide. 

The cultivator has been constructed 
so that the cutting blndes in the form 
of teeth, operating to a depth of two 
inches, cut the surface of u hardened 
turf Into blocks, inches square 

allowing these Incisions to bo Hejwrated 
by sand or fine organic mutter so that 
the surface can never again become bard 



XatoMHvM iled recently dUpUyed 
oa tlu Quebec lee 


A turf-cultivator for lawn* and golf 

greens 

rooted turf as In the cuse of a golf green 
where perfect playing conditions arc 
almost a necessity 

In the ease of use on u golf green 
play Is not stopped during the opc ration 
of cultivation Incisions not tilled with 
organic matter or other material Imme¬ 
diately close upon watering, thus doing 
awuy with the use of a lollc r To insure 
perfect working conditions of the 
machine turf to be eultivulcd should be 
thoroughly wetted before the cultivator 
is used It Is also claimed that the 
machine represent* the only method by 
which lime may be deeply and profierly 
applied to blue grass lurf or golf greens 
The machine operates at the speed 
of an ordinary lawn mower and is luslly 
drawn by two men 

Winter Sports a la Airplane 

T HE development of the airplane U 
responsible for a number of devices 
for making use of screw propulsion with 
out leaving the ground, and of all the*©, 



none is more Uficknt than one In whirh 
tills type of powet plum is mounted on 
a sled of some wort Wo I Hast rule an 
obviously home assembled outfit which 
was recently ween on the lcc uf <jui bec_ 
An ordinal y uulomobilc engine irid the 
renin Ins of a closed car bodv have hem 
combined with a pcrfeulv regular mr 
plane prnpelh r and u sol of light i nn 
ners of, nppuienllv nondescript oiiv.Hi 
— and there vow ire' No data arc 
offered rc gurdlng hirh d hut (la position 

of the exhaust pl|H_ is a guarantee of 
sufficient a* U» i > 'catlsfv tlu most 
ardent motor sit ighimm 

A Small-Scale Shoveling Machine 

T llLltF Inis alvvnvs been n gap lie- 
tween llu sk nu slum I and the 
spade lots of jobs Islnv too small io Is 
handled by llu urn but too large for 
profitable prosecution with the other 
A small digger for olm ration in connec 
tlon with the nrdtnirv farm tractor Is 
now offered, which seems lo fill lids gap 
admirably 

The machine was designed primarily 



Bridging the gap between the spade 
and the steam shovel 



Cycle and side car taxi from the 
streets of ( alcutta 


The Side-Cat Taxicab 

HI Jlmlkslm still prevails In Japan, 
mid equatlv primitive ways of 
applying human leg power to the trans- 
|H>t1ution of the upjier crust of human 
hoc letv rule In other corners of Asia 
Hut the tuxlcob and Its cousins ure to Im* 
found In surprisingly out of the way 
pln<*es und it looks as though the human 
beast of burden were up against tough 
<oni]Htllhm Something rathe r novel In 
the way of taxi wivlet the photograph 
ot which comes to us all Hie wuv front 
tab nil a K the Immediate source of In 
spliuilon for these remarks Die think 
Is of the three-wheeler sissies Is tier 
known In ihe American tongue a* motor 
c w le with side-car Hut It Is a most 
sumptuous mid elaborate rig ns our 
photograph Indicates The dark skinned 
person In (bulge we have no doubt is 
the uristfs rat of his < nst e and lcmkR 
down with condescension u|H»n those of 
his br> t fire n w ho still hav t to apply 
elbow grease and knee-power to the mov¬ 
ing e»f their loads. 


as a loader and In tills c^onneetlon It is 
used without teeth With the truck or 
wagon set parallel to the mac hine the 
only movement required Is to drive* the 
tractor forward several feet, liolst the 
bucket, and Nick n few feet alongside 
the truck, when the boom can be swung 
ove r for dumping the load The photo¬ 
graph shows the truck hacked up ugulnst 
the outfit, for use in a slightly different 
fashion The hoisting drum for the main 
cable can also be used an u ronirmturs 
hoist on small jol® while the bucket 
can be removed after taking out a single 
pin putting the outfit in shape fot use 
as u baby locomotive crane 
There are ninny pluccs when this 
little loader cun he used with c tTec t In 
the filling of concrete-mixer sklpH from 
stock pile's in work ilemg Hit shoulders 
of roadk, in snow clearing and in a 
vaiiety of work done oi<11 nnrfIv b\ hand 
fihovt Is It is available 

A Handy Gadget for the Magazine 
Subscriber 

0 \Y do you remove the wiapoers 
from tlghtlv rolled newspapers or 
magurlnes' The usual ultempt to tetir 
thi wrapper off Is discouraging as tin 
tight jmper refuse** to tear Attempts 
lo use a knife an sitnlhnh diNcipitolnt 
ing Itec ause of the danger of mutilating 
llu contents of the wrapper 

The problem lias Ism solved l»v a 
cutter devised hv Arthur V lloiTnmn a 
rural niHll carrier Ht Harvard \cl> 
recentlv submitted to the Post <Mth*e 
Department and approved b\ tla Postal 
authorities This cutter is In tin form 
of u knife with a curved and flattened 
tip The fiat point is easily Inserted 
underneath the wrapper and h forward 
movement of tlu Instrument results In 
< linn cutting of llu covering without 
damage to the contents 

The Post Office Depaitimiil finds that 
the cutter may have value for rural 
currier* in tutting tlu twine with which 
packages of mull Hre fastened Injury 
to the mall In considered practically Im 
possible 


The Electrical Properties of 
Flames 

ID rapadlv and oqnlvuknt series re¬ 
sistance of u condenser consisting 
of two concentric platinum cvfinders, 0 r i 
cm apart In a flnmt containing K,('O l 
vaiK»r were mi asured by A It Hrvan 
using u modification of the method of 
icslstanee variation Value** are obtained 
for voltage* between 11 4 and 82 2 volts 
for frequencies l**tween 2 x W and 10* 
cycle* rs r second and for salt conc'entra 
tloiis up to 1(1 grams per liter of 
solution The resistance is upproxlnmte- 
ly ImiejHMide nt of the field hut dec-rcuses 
scum what is fn*qmniv Int reuses and 
also as concentration Increases Ihe c*a 
pacltv Is half as great for 82 as for 11 
volts nnd for 10 x as for 2 x ^ 
cycles but Increases greatly as the eon 
central Ion Increases. 



For opening tightly wrapped maga- 
xlnes without damage to the page* 
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The Heavens in June, 1924 

The Fall of the Nebular Hypothesis, and the Rise of a Plausible Substitute 

By Professor Henry Nor ns Russell, Ph D 



MONO the many hard qucMtionw width th< and Imparted to them their clruilutlng motion and 

luymun often links of the professional as- their present great angular momentum 

troiiomtr, one of the commonest is How Such a force mn> lie found in the attraction of a 
did the solar system pet tin re?’ Hut It passing star—provided that, at some remote period 

is not the man in the street ’ ulone who another afar happened to pass very near the sun 

uhIcm this For a centurv or more, men Whut would hapten then was first suggested by Cham 
of science huve l«en putting this great quistion of our lierlln and Moulton of Chicago and has since been 

origin to themselves, to one another and to Nature her- worked out In mathematical detail by the Englishmen, 

iielf—imd though we would Is* fur toduv from i lalm leffrevs and Jeans 
ing that we know the full und complete answer we 

luiix thut we have some Inkling at least, of Its thar The Solar System Born by Chance 

ncter As the visiting stur approached the sun, Its action 

The first serious attempt at such an explanation wub would raise tides In the fluid maw* of the latter, which 

made, more than a century ago, by the great philosopher would become higher and higher os the Intruder come 

Kant* and put Into pbyshal form bv the equully great nearer So long as the star did not come within three 


the middle of the series. These groat planet* must 
still be largely gaseous, and they are attended by as 
tensive satellite «ystems—miniatures of the solar ays* 
tern, which Jeans attributes to eruptions from the new 
formed planetary mosses, under tbe influence of some 
close approach, perhaps to the sun. For the earth and 
Neptune, each of which has a single relatively large 
satellite, Jeans thinks It likely that the mass soon be¬ 
came liquid, and then shed a relatively large portion 
of Itself Venus and Mercury, which have no satellites 
may well have cooled down and become solid fast 
enough to prevent disruption. 

The general outlines of the planetary system appear 
thus to be well accounted for, and we have tbe excel 
lent authority of Jeans (from whose discussion much 


astronomers Laplace According to this well known or four diameters of the sun, these tides, though rlstng ^ot the Above Is borrowed) for pronouncing this theory 


"nebular hypothesis ’* fbe solar system originally forme d fMF»r)iaj 

a single rotutlng mass, which from age to age gradually sink b 
cooled ami shrunk, and was thus forced to rotate foster if the 
and faster Finally Its rotation betaine mo rapid that high t 
centrifugal force at the edge gained the 
Upper hand, neutralizing the attraction of 
the nuiNS, and part of the matter was 
ejected, forming a ring whhh later coal 
«sced Into a planet A succession of such 
events, It was assumed, led to the forma 
tlon of the planetary system as we 
know It 

This familiar theory has the great ad 
vantage of accounting for most of the 
main features of our svstem—the exist 
once of many planets all moving In the 
same direction In nearly circular orbits 
in almost the same plane Hut attractive 
as It Is, It breaks down disastrously In 
detail and makes enmrdete shipwreck on 
tile rock of angular momentum 

Why Lsplsee’s Theory Will Not Work 

Whut this means we can see In a mo¬ 
ment To And the "ungulur momentum 
of uny planet In our system, we take Its 
muss, Its distance from the sun, and its 
speed In Its orbit (or more pmUtely, the 
part of tills speed which Is at right tingles 
to the radius joining the planet to the 
sun) ami we multiply these three factors 
together Do this for each planet, und 
also for the rotutlng sun Its* If (taking 
each part separately, and adding the re 
suits) Tbe sum, for all the planets and 
the sun, is the totnl angular momentum 
of the system (the rotations of the plan 
ets, and the motions of the satellites con 
tribute too little to count) Now from 
the principles of mechanical science (dls £ io^ oSockt JnneU 
covered by Newton and flrmlv established At 10 o«kxk Jun# n 
by the works of Innumerable Investigators 

ever since), It follows that any action of Tb# hours givti 

one planet on another, or of the sun on 1 

any or all, ton only transfer this angular 

momentum from one part of the system to 

another What one part loses, another part gains, and was n 

the total amount cun be altered only by action pro- from 

ceedlng from without the sjstem the oi 



tern Is calculated, It is found that more than 08 per cent 
of It resides In the orbital motions of the planets 


(mostlv In Jupiter and Suturn) and less than J per long thin stream of falling water breaks into separate 

cent in the rotation of the sun—and jet the planets drops) nhlle the attraction of the pussing star, still 

all together, have only one-seventh of 1 per rent of the nesr by would pull these sideways and set them elf- 

mass of the system Any theory of the origin of the culatlng about the ron. 


system must account for the strange fact that so small 
n fra« tlon of 1 per cent of the mass carries more than 08 
per cent of the angular momentum, und no one has 
ever been able to devise nny explanation how this could 
have resulted from Internal forces, operating sololv 
within the *\stem It is not, of course Impossible that 
some such explanation might be devised, but nothing 
of the sort has ever been done, and It can he proved 
that the theory of Laplace, In particular. Is Incapable 
of It 

It appears, therefore to be very Improbable Indeed 
that our solar system has come into being by the action 
of Internal forces. Itather must we look to some ex¬ 
ternal force which, In the same action removed a 
small frmtlon of the suns mass to form the planets 


fierhaps to heights of tm* of thousands of miles, would reasonably satisfactory Jeffrey* has shown, in 

sink back again as the star departed on Its way But nfflhtlon, that the collisions between the Urge con 
If the star came too near, the solar llde would rise so den nations (the planets) and the small ones which 
high that It could not stop rising nnd when the star doubtless also existed at first, would gradually operate 

to clean up the Utter, and to make the 
orbits of the planets themselves rounder 
and rounder To reach their present 
nearly circular orbits, be figures, probably 
took several billions of years This esti 
mate ugrees very well with those for the 
age of the earth which have been derived 
in quite another way from radioactive phe¬ 
nomena 

The Planets 

Mercury la a morning star all through 
June, and is best seen at tbe beginning of 
the month, about the time of the elonga 
tlon on the 3rd. He Is then 24 degrees 
from the sun but nearly 9 degrees south 
of him, so that he rises only about one 
hour and ten minutes before the sun, and 
Is not conspicuous. 

Venus Is still an evening star, congpicu 
oils in the early part of the month, but 
diawing In closer and closer to the sun 
until she Is lost to view before Its close 
Telescopically she U a beautiful object— 
a crescent like the moon four days old 
when the month begins, but growing ever 
narrower, and at the same time larger In 
diameter, until she becomes merely a thin 
semicircle of light 

Mars is In Aquarius, and Is steadily 
growing brighter as he approaches us 
By the end of tbe month he ts only fifty 
million miles away. Is 17 seconds In ap¬ 
parent diameter—two-tldrda of the maxi¬ 
mum value which be will reach In August 
4 —and looks almost as bright as Sirius 
He Is still far from opposition, and does 

At oetoekt Jun# not rise until after 10 30 P M 

Tb# hour* givtu »r# In 8Und*nl Tim#. Wh*n local rammer tlm# 1# in effwt, th«r Jupiter Is In opposition on the 5th, and 

must b# m*d« out hour IsUr 12 ockwk on Jun# 7 #to, lg visible nil night long. He Is In Ophl- 

NJGHT SKY: JUNE AND JULY uchus, on the edge of Scorpio, and nearly 

22 degrees south of the celestial equator 
was nearest, part of the sun s substance would flow out ThU counts against h|m In our latitude, but even so, 

from the regions of high tide— one facing the star and he Is brighter than anything else In sight except Venus, 

the other opposite it—and form long streams or flla- Saturn Is In Virgo, about 5 degrees east and a little 
ments of gaseous material The attraction of the parts north of the bright star Sptca, which he somewhat sur 
of tills stream for one another would then cause It to passes in brightness. He is due north at 8P M In the 
break up crosswise Into separate condensations (as a middle of the month, and remains In sight until 1 80 

long thin stream of falling water breaks into separate A M Uranus is in Pisces, and comes Into quadrature 

drops) nhlle the attraction of the passing star, still west of the sun on the 12th, rising just after midnight, 

near by would pull these sideways and set them elr- and being observable In the early morning Neptune I* 

culatlng about the ron. In Cancer, and Is well down in the west at sunset, so 

After a few months or years the passing star would that he is hardly observable, even with the telescope 
have receded so far that its Influence ceased to be lm- The moon Is new at 10 A. M on the 2nd, in hef first 

portant The ejected matter would be left moving quarter at 9 A. M on the iOtb, full just before midnight 

around near the sun—some to fall back into it, some on the 18th, and in her Utft quarter it 9 P M on the 
perhaps to fly off into space, but much to remain clr- 28rd She la ntaregftbeetfth oq the 16th, and farthest 

culatlng about the sun AH the condensations would away on tbe 1st and again on the 29th During the 

move around the sun In the same direction, and nearly month she Is in conjunction with Mercury oh the 1st, 

In the same plane—that of the hyperbolic orbit of tbe V«riu* on the 5th, Neptune on tbe 7th, Saturn on the 
visiting star As they settled down to orderly existence 12th* Jupiter on the Wflb M**S the 2lit gfid tfrsfcul 

after the great catastrophe, we may see In them the on tbe 22d 

newly-born planet*. On the 28th, the bright sUr AJdshsran Is occaUeg by 

Jeans has pointed out that such a filament of ejected the moon, and It hidden {from Was hin gt o n) for wore 

matter would be likely to be thin at the ends and than an hour, from 8 t8Q to 9 48 A. M, As this hftpprtt* 

thicker in the middle—which fits in well with the fact in brbsd daylight it <*n unfortunately be seen only 

that the greatest planets, Jupiter and Saturn, are near with falnMsed telssoofres. 


nnther What one part loses, another part gains, and was nearest, part of the sun s substance would flow out 

he total amount cun be altered only by action pro- from the regions of high tide— one facing the star and 

ceding from without the s>stem the other opposite it—and form long streams or flla- 

Now when the angular momentum of the solar sys- ments of gaseous material The attraction of the parts 


of tills stream for one another would then cause It to 
break up crosswise Into separate condensations (as a 


After a few months or years the passing star would 
have receded so far that Its influence ceased to be im¬ 
portant The ejected matter would be left moving 
around near the son—some to fall back into it, some 
perhaps to fly off Into space, but much to remain cir¬ 
culating about tbe sun AH the condensations would 
move around the sun In the same direction, and nearly 
In the same plane—that of the hyperbolic orbit of tbe 
visiting star As they settled down to orderly existence 
after the great catastrophe, we may see In them the 
newly-born planet*. 

Jeans has pointed out that such a filament of ejected 
matter would be likely to be thin at the ends and 
thicker in the middle—which fits in well with the fact 
that the greatest planets, Jupiter and Saturn, are near 
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Recently Patented Inventions 

ds (I convamtenoa ip OW readers, 100 wili supply copies of any patents listed herein for 15 cents each Tht 0 ffi< ml printed copies of patents include complete descriptions and 

drawings of the intentions disclosed State the patent number to injure rucipt of the desired patent copy 


_ Pertaining to Aeronautics _ 

AaoiAW—Consltting of two gas bags 
joined st the front and rear ends, the pro 
poller* being diepoeed adjacent the under 
aide Patent 1481448. J Whalen, 811 Oak 
dale Are., Chicago, Ilk 

_ _ Chemical Prociuei _ 

Process fob the Production or Thera 
PEUT 1CALLT ACTIVE CONSTITUENTS Of OILS, 

Balsams, Resins and Extracts— By 
mesas of a cholic add Patent 1470006 F 
Boededwr, Berlin Tetnpolhof, Germany 

TREATMENT Or SULFUR AND OXIDIZED 
Okss—E specially applicable to oree contain 
uig minerals of direr, lead, and sine. Fatent 
1480488 H. J ID. Hamilton, North Broken 
UUk New South Woles, Australia. 


_ Electrical Devices _ 

Indicating Danes—For visually indicat 
mg to the occupants of a kitchen an order 
taken at a remote point Patent 1470008. 
B. James, 4085 Indiana Are, Chicago Ill. 

ELECTRICAL INSTANTANEOUS WATER 

Heater with Continuous Circulation, 
Workinq at Different Voltages —Adapt 
ed to be fixed at any water supply Patent 
1480615 A DeMarchis, 212 YU Cola de 
Hienso, Rome, Italy 

CIRCUIT Clobeb —Which operates when 
the temperature drops below a predetermined 
point or in the event of fire Patent 1480- 
103 J O Olsen, address Mrs. 8 Olsen, 
3615 3rd St, N E. Minneapolis, Minn 

CIRCUIT B BEAK kb—S ubject to fluid pres¬ 
sure in a cylinder, ns for example a lire 
pump Patent 1480442 J T Heck, Hen 
drick, Ind 

Hoodkd Examining Lamp— Illuminated 
by small electric bulbs, and cupable of be¬ 
ing worn on the face in the maimer of spec 
taclea Patent 1481224 A Pi mien ta. 63 
W 68th St, New York, N Y 

ClOAK Lighter —Operated by means of an 
electric current and adapted for use ou an 
totnoblles. Patent 1481383. J Nelson, 
Winter Park, Fla. 

Trolltt wire Guard —Designed for use 
In protecting trolley wires mounted in mines. 
Patent 1481683. O W Creech, Twila Ky 

Electbomeoiianioal Lamp —In which the 
bulb contact is composed of a flexible metal¬ 
lic strip, not susceptible to Jars or shock*. 
Patent 1488065. P Blot, c/o Sodete Blot 
Gamier A Chevalier, Paris, France 

Electric Fence —The wire* of which ore 
■only energised at the time a person or anl 
mil attempts to pass through Patent 1488- 
606 A. D McNair, Fayetteville, Ark. 

Electric Connection —Whereby con 
doctors may be joined by a compact metallic 
lock, without the use of soldor Patent 
1482288. a A, Deuscber, 233 8t Anns 
Ave., Bronx, N Y 

Radio Afpjuutur— In which positive 
electrical connections are established between 
the station coil and rotor coil in a minimum 
capacity Patent 1481968 R. W French, 
508 S/Francieco Ave, Chicago, I1L 


7 TITLE TO PATENT RIGHTS 

T ITLE to a patent right Is vested in the first instance, by “occupancy,” 
in the inventor of the subject-matter thereof* This title to the personal 
property which a patent right constitutes, U inchoate during the period 
between the creation of the Invention and the lame of the patent* Neverthe¬ 
less, this Inchoate right is assignable, and snch assignment will convey legal 
title to the letters patent ..when granted, and If the deed of assignment so 
requests the Commissioner of Patents, the patent will issue to the assignee 
direct An assignment of a patent, which must be in writing, may be both 
conditional and unconditional, entire or partial, and may even be limited 
territorially or in point of time While a true assignment must be in writing, 
an equitable assignment, that is one which is really an agreement to assign, 
may bo oral. Under o«r statutes, recording an aasignment in the Patent 
Office w1tMn three months of its execution, Is necessary to insure title in the 
assignor as against s subsequent purchaser for value and without knowl¬ 
edge of the assignment. Title to a patent does not pass to the heir of a 
deceased owner of the patent, but goes to the executor or administrator of 
the estate, and he alone can effect a transfer, though of course patent rights 
may be disposed of by will or in accordance with the lsws of decedent estates 
as in the came of any other personality A patent may be assigned to a mar¬ 
ried woman, an Infant or even a person under guardianship, and such parties 
may also assign their inventions or patents by complying not only with the 
provisions of the United States statutes, but also with the laws of their 
particular states, covering such transfers by persons of that status in respect 
to other personal property 


Of General Interest 


Of Interest to Farmers 


Animal Hom»—Particularly intended 
for preventing a oow from kicking while 
being milked Patent 1480443 H. Herman 
Fairfield, Iowa. 

DlUT Even**—A dapted for attachment 
to a grate harvester, or other farm imple¬ 
ment Patent 1480204 a T Hansen, Big 
•Sandy, Montana. 

for Harvest** — Particularly 
adapted lor hamsting oats, in a field where 
corn was grown the preceding season. Pat¬ 
ent 1480844. TL £L Cramer, R. No 2, Box 
40> Mtwmk, XU. 

Vlvtaum Dinqa ran Corn— Having 
manna fo* storing the 00 m into a plurality 
of nflas, which may be readily moved from 
Patent 148D08A Pit Rtndee- 
badMfc State Bank, Stockton, 

m. 


Connector eor Loose Leaf Binders— 
That may be attached to a fabric by pressing 
the members into engagement Patent 
1479740 L Reiter, 102 Westfield St, 
Providence, R. I 

SHtrmtB Attachment for Doors —By 
moans of which a door may be secured par 
tially opened Patent 1479312. Lydia M 
O’Harrow, 481 So Dubuque St Iowa City, 
Iowa 

Hand Bag— W hich admits of ready acctss 
for the removal and placing of articles there 
in Patent 1479768 N Wendol, 1330 Deca 
tur St Brooklyn N Y 

Drawing Apparatus—W hereby the oper 
ator oould derive considerable assistance in 
reproducing objocta Patent 1470081 R. 
P Anstock, 26 West Center St, Mahanoy 
City, Pa. 

Fish Lure —With a smooth outer surface 
to prevent entanglement with woods hooks 
being concealed Patent 1479062 C 
Cranstone, 210 84th St, Newport Newa Va 

Receptacle —In the form of a hand bag 
or the like with reinforced frame. Patent 
1479699 H Del man, 1585 Madison Ave, 
New York, N Y 

Match Strike* —Especially adaptable for 
use on the ordinary corn 00 b smoking pipe 
Patent 1479427 W Chalmers, 1024 4th St, 
Sacramento, Calif. 

Composite Brick and Tile Wall Con 
STRUCT ion —Which provide* a continuous 
vertical air passage through the wall Patent 
1478379 W G Demarest, 47 W 34th St, 
New York, N Y 

Dental Floss Holder— Whereby the floss 
may be held under tension Patent 1479364 
W R Browne, Wyoming N Y 

Tbipod —With provision for locking the 
legs against movement on a slippery sur 
face Patent 1479765 E E Whiting, Mil 
lor, Mo 

Table— Having means whereby desired 
lengths may bo moasured and cut from a roll 
of fabric. Patent 1480168. W S Lambert, 
c/o Lambert Dry Goods Co, Genoeco Ill 

Lawn Sprinkle*—B y means of which the 
water is spread with a revolving action 
Patent 1480607 G W Coblente, J R. 
Paries, and H P Bond, c/o Fisher Flour 
inf Mills Co., Tacoma, Wash. 

Educational Appliance—F or producing 
objects, geometrical figures, scene* or the like, 
In colors. Patent 1480458. S D Mershon, 
222 West Milton Ave, Railway, N J 

Combined Portal and Advertising Pil¬ 
lar —For receiving mail matter, and which 
may also be illuminated to display advertis 
log matter Patent 1480469 Q Robertson. 
207 Carrington St, Adelaide, South Aus¬ 
tralia* 


Card Holder run Typewriter** —Whi«h 
in capable of use with anv standard make of 
typewriter Patent 1480440 W A Hard 
man 98 So. Oxford fit Brooklyn N Y 

Sahh-GRA* Balani k—T o prevent thf 
binding and slicking of window snub 
Pntcut 1480463 L Lane Estacion Laqunu, 
Chihuahua, Mexico 

Dbt mash feed TIopper— With agitating 
moans for cauatug the food to be discharged 
into the feed trough. Patent 1480407 M 
Brandt, Tom* River, N J 

Lip Stick Hot der— Adapted to projent 
the eotmetic when it is desired to use the 
some Patent 1480449 W G Kendall c/o 
H Rigaud, 75 Barrow St Newark, N T 

Cun —Which may be gripped within the 
palm of the'hand, and carried concealed for 
defence Patent 1480521 J Fnller and T 
Lapldus, 1960 06th St Brooklyn, N Y 

Toilet Seat— Arranged to accommodate 
either a sectional wood filling or a compost 
tion filling Patent 1480616. G C Dobson, 
230 Ancon Ave Pelham Heights N Y 

Fly Paper —"Which may be used in cone 
shape upon a table or may bo suspended 
Patent 1480639 J Grecu, 0042 12th St. 
Detroit, Mich 

Poison Dihtbibutor— For nue in dispens 
mg poison* for killing insects oq cotton or 
potato plants. Patent 1480164 P E 
Crutchfield, address R L Brnckwell Cal 
baun, Go. 

Animal Trap— Adapted either for trap¬ 
ping moles, rats, weasels or other animals 
Patent 1479863. 1 O Gamboa, 8639 44th 

Ave, S W, Seattle, Wash 

Brief Bags —With strip elements ruin 
forcing the same und a space for Identities 
tion card, Patent 1481182 M Brook* c/o 
Leftou Mfg Co, 15 W 27th St New York, 
N Y 

GROMMET— Formed from a single piece of 
metal, as a substitute for two-piece grom 
mots Patent 1481217 R E Maloy 1146 
Lake St., Oak Park 111 

Advertising Device —Comprising a panel 
cut out to receive a epocimen of the article 
advertised Patent 1481171 M R. Wood 
218 Willi am St., New York, N Y 

Thread Folder and Cutter— Which may 
be attached to the cuitcr of the spool by 
spring means. Fntent 1481186 J n 
Burns and J Anderson 12 E 86th St New 
York, N Y 

Ice Removing Apparatus —For removing 
blocks of manufactured ice from the cans in 
which they are formed Patent 148070C J 
O Ward, e/o It K Mostorson, 441 Keith 
Bldg, Beaumont, Texas. 

Bulk—A dapted for use by opticians, op¬ 
tometrist* and ocuIUts Patent 1480684. 
E. M. Wilhite, ShelbyvUle, Ind. 


biHuiTti >u>Ar—Whkb may be quickly 
attachod to or removed from u line without 
knotting th* Niimr Patent 1480065 U E. 
Bennett, 25^ No Centre St, Corry Pa. 

Bridge Tooth and Lock in Backing— 
W hereby the tooth firmly united but cap¬ 
able of ready removal in the event of break 
uge Patent 1481200 A A Kauffman, 756 
Broadway, Brooklyn, N Y 
Aquarium —Having no metal on the Inte¬ 
rior to injure the fish, and which is leak 
proof Put nit 1481435 W Romberger, 

3030 Green leaf Avo , Wilmette, III 
Roijkr Wahhlinf — In which the wash 
lino may be rolled up and enclosed when 
not in use Patent 1481407 J Bets, 1114 
8t Germain St, St Cloud, Minn 
Attachment fob Beds, Chairs and the 
Like— Which afford** facilities for raising or 
lowering s awinginglv supported section 
Patent 148175th 8 E Stickle Fort Rock, 

Oregon 

Rasp for Posts —Such a* cement fence 
I mats stock yard posts and poles support 
ing electric wires Patent 1481745 J R. 
C Ruybftl, f'spulfn Colo 
Cord Cutter —With mean* for guiding the 
cord to the knife and preventing injury to 
the fingers Patent 1481726 O W Moore, 
75 Blanco Place Jamaica N Y 

Check rook Clamp —For holding or fold 
ing check book in a flattened condition when 
in use Patent 148011X1 K W Cudwortb, 
1114 Leavenworth St San Frnuclsco, Calif. 

Knot tying Device — For forming knot* 
in twine used in tying up package* and the 
like Patent 1481754 M StrOaon 206 22d 
Ave , North Minneapolis, Minn 
Bath —So arranged thnt when out of use 
I it look* like u chest or piece of furniture* 

1 Patent 1481076 K Hereford 10 Karl 
Theodorstrassc, Meran Italy 

Sting for Containers—F or supporting 
container for fruit when it is being picked, 
thereby saving one handling of the fruit 
Putcnt 1481418. A K. Darby, Lakeside, 
Wash 

Coal saving Composition —Consisting of 
sand, tine cool auhe* salt and water to 
make a mortar like mass Patent 1481466 
O 0 Cooper, c/o Chicago 4 Great Lake Co, 
311 River St, Chicago IU 
Photograph ano the Like— Referring to 
i the mounting of a photograph to produce a 
novel appearance Patent 1480198 Joseph 
ine Denkhoff 1326 49th Ave San Francisco, 
Calif 

Traveling Bag —Which presents a neat, 
smooth finish on the inside adjacent the 
hinge* for opening and closing Patent 
1480175 E G Merwin, 540% William* 
Ave, Portland, On 

Motion Picture Screen and Method or 
Producing Same —The screen being adapted 
to reflect pictures with a minimum strain 
on the eye Patent 1480205 L W Hill, 
2219 Geary St Sun Francisco Calif 
Cigar Lightfr —In whieh the gas i* com 
pletily cut off when notin n«e and 1* ignited 
by eleetricnl circuit Patent 1482098 9 

Stocking Member Ill 
(onn—The teeth of which can be readily 
removed for replacement or cleaning Patent 
1482242 S Milhaud e/o Hotel Grand, 
Roseburg On gun 

Iok CREAM DirrEB—Including a bowl, 
having a guide hp and a wraper attached 
Patent 1482094 W R Ripley, Sherman, 
Calif 

Scoreboard for Basehail Games —Pro¬ 
vided with a housing for the operator who 
manipuluo a the indientor plates Patent 
1481910 L D Long Charleston S C 
Curtain— For screening imloaod porches 
and the like, the device mHy bo easily raised 
or lowered Pate-nt 1482069 S B Zimmer, 
1253 W 37th Place, Ixts Angeles. Calif 

Belt Fastening Hook—H aving a plural 
lty of shanks hooks and tangs easily applied 
to belt ends as a fa* too ing Patent 1482282. 
M L. Adams, 808 1st Ave So, Seattle, 
Wash. 
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Roonwo Tile —With notched projections 
for ougugiug the noti In » of mi adjacent tile 
Patent 14822*17 ti Xcbmtyler, 220 Hud 
■on Ave tdKLUiLrc, L i , N Y 

C LOTIIEHI IN* SlJIPoHt ANU r l IOH TENER- 

Which affords tm hum fur lowering the lint to 
permit tho upplli ulitm or removal of tbo 
clothe* Patent 1482208. C ^chopper, 623 
W 114th Kt Now York N Y 

<«alvan i/in ti Hack— tiy inrun* of which 
h plurality of steel burs may be simulta 
uuouhIj hamllnl for galvanising PnUnt 
1482000. L T (. tirtia, 40 Bloomfield YU], 
Burlingame Calif 

I’LOTiiEBPoij' So cniiatructwl thut a line 
supported thereby will not slip Puli at 
1482278, B Trent, 103 Tmutim Avc I Hko 
view, N J 

(Vjin MaiiimkaRD—W hich is provided 
with slot* aud ret a in mg means for pmmf 
iUK the coin* being diHOiigaged Patnit 1482 
433 W O Hoffman and It S Hintw.l23t 
N Mansfield Ave Chicago 111 

Inmjgut Thai— -Constructed to eontuiu an 
inwoctietde particularly attract! w l« boll 
weevil and other inm*< t* Patent 14821)92 A 
Hoffbunar, 307 52nd St Brooklyn N Y 
Curb Cock—Iu wbuh all moving parts 
nre protected from rust or corrosion by a 
caning of luavy greuw Pntmt 1483tX)l 
A Kurre, 283 5tb Avi , Brooklyn N Y 
Bridge fob Bili iakii and Pool Tahi fh— 
Which may be |Ki*it nmed Ht any angle with 
respect to the cue ball irriapeetm of otlier 
balls on tho table Talent 1482002 W W 
Banks, 28 Menou Ave Bryn Mnwr Pa 
PatOCESH or MANUFAOfUlllNG INI) Lay 
ing Bituminous Sursr Payment and 
Materials Tmmros—Lnublfng tin pavo 
ment to be laid cold and rolled to immre 
adhesion Pa tout 1482fM10 F C Alsdurf 
Box 417, So Norwalk Conn 

OumT fob Producing Drinks- For 
beverage, modular or other purposes Patent 
1483015 H Schnackcnbtrg, Box 101, 
Stroudsburg, Pa 

Dress Separator —Adapted to bi sus¬ 
pended from a pole or other support hi twwn 
garments Patent 1483068 P M Frank 
c/o Nathan H Tacobmm & ( «, JO L 31st 
St, New York N Y 
France Purr* and But Folu —Which 
will add but Hllghtly in bulk to tin uaual 
form of bill fold Patent 148.1020 1 Sper 

ling, i/o Sperling l*), 1201 Broadway, New 
York, N Y 

Dental ARTicut ab or Rkl a tor— Having 
movable Jawa which (urmit of adjustment 
Patent 1482003 1 Homer c/o Homer Ho 

lator Co, 384 Atluntie Ave Bouton Moss. 

Pack or Game Cards—O n tin corner* of 
which Hppcar numbers from 1 to 100 making 
possible the playing of fifty mathematical 
games Patent 1484504 H H Rlffert, 2405 
\\ Lehigh Ave Philadelphia Pn 

TooTnnRUHii —Which will al'ow water to 
enter through the handle to the brinth*. 
flushing the tooth at the tinu they urn 
brushed Patent 1479275 II W lbd 551 
Cedar St San Francisco, Calif 


Hardware and TooU 


Lmansihie Hfimfb— In which the ad 
justable blades may he used in ownings of 
various diameters Patent 1479079 A 
Kutchcra 921 Front St, Blamank N JD 
Ntrr IiOOK—Of such eonatnictum that tho 
nut onnnot hccomi loosened by vibration or 
shock Patent 1479071 J A IJutheld 
311 W Ituilroud Ave Fort Worth, Texas 
Hinof Coshtbuotion— Capable of bear¬ 
ing krtut strain jit using a minimum of 
metal Putin! 1470705 B Flagg 111 B. 
40th St New York N Y 

Butt and Chain Lock— Whlih may be 
used rimultanomndy or independently the 
operation of both bung indcpuiduit Patent 
1179700 M J Goldstein, 237 E 171th St, 
Bronx N Y 

Porta in k Handlf—I n the form of tong* 
ndnptid for lifting boxes and thi like Pntent 
1479711 C Ilnarbcrg 3238 Flimmnv St, 
Chlongo 111 

Lock — When in tlie bolt cannot be re 
tractcd exetpt bv the uctuntlon of proper 
meana The Inventor has been grunted two 
patents of a similar nature Patents 1479 
743 ami 1479744 A Salma, 207 E, 15th 
St New ^ ork N Y 
Combined Saw Tointkr and Gage— 
Provided with accurate meana for vertically 
adjusting the swaging gage, and filing gage 
member*. PBtcnt 1481818, G Anderson, 
Hotel Lain*, 715 7th Ave, Beattie, Wash. 


Metal Fence Post —Having notchm on 
it* edge* for attaching the wire retaining 
member* I’utint 1479291 P E Evans, 
00 E 11th St Chicago Heights I1L , 

Drill IIfad—W hereby tool* auili an cut 
ler* may hi introduced into a well casing 
Putint 14479872 F K Hmkrider Epper¬ 
son, Ok la 

( (impound Toot- —Which acta as a pencil 
Nhurpetur and finger nail clminer Patent 
1479921 J J Miller, Box 608 Chndron, 
Neb 

DfNIVI Snotu DFH-CUTTINn INHTRUMKNT 
~ Width provides means for slut tiling the 
gum mid lieighlmring teeth from the cutting 
tool Patent 1480780 J A Lent? 44 No 
1 Ht Ave, Phoenix Ariaoua 

SUABILNER FOB SAFETY RAZOR BLADES— 
Width will operate on blades of prm tically 
ail the standard types now in m«* Patent 
1482205 J M Schilt* 1908 Cade*, Dallas, 
Texas 

Ivock—O f tho mortise type having a slid 
ing bolt and gear, whereby the operating 
no mix r* are Inti rlotked Patent 1482298. 
B (ireemson, 853 7th Ave , New York N Y 

Jack—W hich will raise uu obji 11 from 
i lose to the ground, and will provide for 
instanttmeouH release latent 1481822 W 
Men gel, c/o Ark Bank & Trust Bldg, New 
port Arkansas 

J*«x k— lu which rotation of tin latch is 
prevented when dtaired Patent 1482974 H. 
Dado 2006 7th Ave New York N Y 

AIPLIANCE FOR (iAWPH OK CRAMPM AND 

thk Like— Which will effectually force to 
gLthi r boards or pieces of timber during the 
prcMisH of nulling Patent 1482989 L F 
Tiering 109 Cameron St Lmiiinstnn Tss 
mania 


Heating and Lighting 

Radiator Buackft —For Hosjicnding a 
radiator from the side wull of a room and 
eliminate supi>orting feet Patent 1480456. 
F J Mallui, 2328 Dnivonuty Ave Bronx, 
N Y 

Drier —Which will inuble the analyst to 
determine the amount of moisture in lobora 
tory testa. Patent 1482274 G L Spencer 
i/o CubHh Am Sngur Co, 129 Front St, 
New York, N Y 

Metai working Furnace— Particularly 
intended for use in connection with mnnu 
facture of wrought iron Patent 1483062 
O 8 Pulliam, Hoorn 480 50 Church St 
New York N Y 


Machines and Mechanical Devices_ 

Guard—F or apeed governors on mnehin 
cry, which muy b« moved for adjustmonts 
Patent 1478053 L and E A Ilnpp 29 
New leraey Ave , Brooklyn N Y 

( OMBINATION COMPBKKf«)R AND VACUUM 
Pump—W r htch is convtrlibh and include* 
novel lubiicating means Putcut 1478929 
C M Tursky 306 W 56th HL Niw York, 
N Y 

Siiknt Key Typewriter Attachment— 

Whhh may be attaohed to uny form of type 
writer Ihiteut 1478000 L (hirdoso c/o 
Luzard F re res, Cic , 120 B way, Ntw York, 
N Y 

Drag Saw— The accidental movemont of 
width is pm tilted while the device ia in 
m turn Putiut 1478573 It. H McDonald, 
Hcio, Oregon 

Attachment fob Hemstitchinq MA 
tuiNKH - Which may bo used for forming 
pi cot i^Igea Patent 1478370 F and H 
Burgcrt, 51 W 20th St., New York, N Y 

Oil Well Equu ment— For preventing 
sand in the oil from lodging txtuoon the 
plunger und the working barrel Patent 
1479208 R. D Thotnpsop aud J Penrod, 
1241 E Oth St, Okmulgoc Okla 

Garment Micahurino Device— Whereby 
a skirt may be arranged to hang at a desired 
hvel Patent 1479119 J Vrunn, c/o Geo. 

I B Lfautis, Route 2 Hinsdale III 
, YIountino fob Sewing Machine Heads 
—That may be easily movod from place to 
place for sewing filled bags Patent 1480- 
457 J F Martin 06 Exchange St, Paw 
tuei(4; B I 

Safety Control Device— For the cable 
drum of a holster which will automatically 
bring tho drum to a stop Patent 1480170 
H H Logan, 1765 Wlnncmac Ave,, Chi 
cago, TIL 

Save all— For separating the pnlp fiber* 
from the waste water from paper-making 
machines Patent 1480600 Q W Brown, 
c/o W E Rose bush, c/o Inland Empire 
Paper Co, Milwood, Wash. 


Machine iur Cutting Oit and Thread¬ 
ing Pipes —Which may be operated by 
power or by hand Patent 1481191 T V 
Llliott and C Schaefer, New Brunswick, 
N J 

Pomhhinq Device —By which metal 
plates may be cleaned and polished by a 
siugle mui hinc Patent 1481242 J J 
Mueller Jr c/o Superior Metal Co, Bcthle 
hem, Pn 

Plan nt Moulding Machine —For form 
ing hollow building blocks, whereby the Coreas 
side and end wails may b< conveniently re¬ 
moved latent 1481686 J F C H ldweU, 
2722 No Broadway Los Angeles Calif 

Siauohtibinu Device —'With meauu for 
thrusting n knife with tilting motion into the 
anirntd s body Patent 1480197 11 W Cud 
worth 1144 Leavenworth St San Francisco, 
Calif 

Sup— l*Hpcoially adapted for use in oil 
well u | Him lions. Patent 1481878 G F Le : 
Bus, c/o I#c Bus Rotary Valve Co Bleotrn, 
Texas 

Cenirifuoal Separator —Providing a 
machine adapted to concentrate solid matters 
suspended in liquids Puttnt 1481420 F 
W Mclntire, Hotol litah, Salt Lake City 
Utah 

Switch Mounting fob Machine* Hat 
ing Individual Morons—More particularly 
for use in connection with knitting machines 
und the like Putiut 1481280 J P Bums 
Gastonia, N C 

Bearing— In which friction is reduced to 
a minimum, with element* which may be re 
uewed when worn Patent 1481705 M <t 
G imeno, 17 Cottage St, Bayonne, N J 

Belt CalciiatuR —With scales for ealeu 
lating the Ntreteh of known lengths Patent 
1481702 G R Fickert, 611 Bloomfitld St, 
Hoboken, N J 

Pitman Oilfr —Intended to prevent over 
heating in the pltmun of a mowing machine 
Patent 1481918 T F Lowe, Oeonomowoc, 

WIs 

Display Device—C omprising mechanism 
for rututing and disjdaylug continuous vari 
ous articles I*atont 1482332 F Wercn, 
196 Palisade Ave , Jersey City, N J 

Adjt stable Chute Spbing fob Type¬ 
setting Mai hinlr- Which may be euaily 
HtuMM.inti'd with all standard forms of type 
setting nun bine* Patent 1483017 R 
Shields, 500 (Y»ney Island Ave. Brooklyn 
N Y 

Haokiing Machine —Wherein fiber may 
be secured from the palmetto boot*, jackets 
leaves, aud stems by one operation Patuit 
1483034 L B Wootton c/o Baldwin & 
Velter, Law Kxchunge Bldg Jacksonville 
Fla 

Gripper fob Painting Presbeb— By 
means of which each finger is given a rrsil 
lent gripping m tlon ind< ptndontly Patent 
1483657 A W Warsen 81 AHhford St 
Hartford, Conn 

Projecting Mai kini—W hich Is readily 
portable and especially adapted for use In 
connection with illustrated lecture.*. Patent 
1483025 (3 M Tucker, Jr Box 747 A! 

bany N Y 


Prime Movers and Their Acceuories 


Cooling Means rim Internal Combus 
TlON HngInes— Providing means whereby 
air may he circulated through a housing 
positioned nbout thp engine Patent 1479 
412 H N Harper Kidd Bldg Rusfon, La 

Cam foiloweb Guidf— To prevent ft cam 
follower from pumping oil through the 
guide Puknt 1479735 V W Pago c/o 
Victor Page Motor Co Melrose Ave Stam 
ford, Conn 

C arburktor— With means for ftutomati 
cally scavuiging the engine lyliuden at any 
desired time Patent 1480478 G H 
Taber, 2719 Vi Baldwin St, Lo» Angelei 
Calif, 

Rotary Gab Kngine—I n which the 
power developed t* Imparted without the 
necessity of the usual crank shaft Patent 
1481220 E R. Nichols, 5510 BUckitxms 
A vo, Chicago HI 

Furl Mine*—B y means of which it will 
be possible to obtain s more perfect com¬ 
bustion Patent 1481118 R. U Bennett, 
410 B. 143rd St, Bronx, New York. 

Tnm— Which may be readily applied to 
a Ford engine, without altering the construc¬ 
tion of the same Patent I4819G6. W« A. 
Ashley, 615 1st St, Liverpool* N. Y, 


Railways and Their Accessories_ 

Shifting Apparatus— Having means for 
lifting a car dear of the tracks and carry 
ing It to an unloading platform, without 
Interfering with traffic Patent 1479767 J 
J Wolf, 230 Mechanic St, Boon ton, N J 

Sliding Door Support —Adopted for use 
In connection with freight cars, and the liki 
Patent 1480641 F Tstxl&ff, c/o Konnu 
sou A Koimoson, 174 Broadway, New York 
N Y 

Freight t ar Door —Particularly adapted 
for use in loading or unloading grain or 
any loose bulk commodity Patent 1482397 
K R. Koskincu < /o Finnish Book Co, 4308 
8th Avc Brooklyn N Y 


Pertaining to Recreation 

Toy Machine Gun —Which ia simple in 
construction and durable iu use. Patent 
1489409 A R. Brown c/o E. W Brown 
420 So 4th St, Louisville, Ky 
Toy Electros ntAH Engine —In which 
the steam is gem ra tod by means of an elec¬ 
trically heated unit Patent 1480445 8. D 

and W E, Horlacher Tunkhannock. Pa, 
Toy —Comprising a propelling ball loosely 
fitting within a cylindrical body, which may 
be drawn over the floor Patent 1481227 
C Ridderhof, Ti mew Building 42nd St, 
New York N Y 

Tor Helicopter —This inventor has been 
granted two patent* of a similar nature, in 
which the propeller action of the toy is bv 
means of a twisted rubber band Patents 
1481826, 1481827 L W Brown, 106 E. 
Clinton St, Clinton, Missouri 


Pertaining to Vehicles 


Piston Ring Holder —Especially adapted 
for une when Inserting pistons into cylinders 
I *atent 1478724 C Barchus, Room 6 
Lowcnburg Bldg Notches, Mis*. 

Shock Ahhordkb— Formed by a coil spring 
damped between the cantilever and semi 
dliptic springs Patent 1477959 R. L> 
Hughe* c/o Red Giant Tool Co., Box 114, 
Lynchburg, Va 

Direction Indicator —With means for 
actuating the same from the steering post 
Patent 1478916 E L Robinson, 315 S 
newitt St Lo* Angeles, Oal 

A otom ohiijc Periscope— ^Which enable* 
the operator to obtain a vision of objects in 
front or behind Patent 1478000 L 
Hallengren c/o J R. Lcppo Atty, Bank of 
Italy Bldg, Santa Rosa Cal 
Wheei for Automobile*— Of the de 
mountable typi which may be easily a* 
Hern hied Patent 147H437 S Kaplan and 
H M Howell Monroe La 
Lubbicvting System— Comprising means 
for supplying lubricant to beariiige, and like 
parts Patent 1478618 P H Gaskins 
1297 Graham Bldg, Jacksonville Fla 
Dkmountadlk Attachment sur Tbact- 
okh Whereby heavy articles may be trtns 
ported in the sume manner as by a truck. 
Patent 1479422. J F Bailey, 819 MapU 
St, Columbia S O 

Side Frame Brace and Radiator Shell 
—Particularly adapted to a chassis structure 
In which the motor is of the air-cooled type 
Patent 1479784 V W Page c/o Victor 
Page Motor Co, Melrose Ave^ Stamford, 
Conn 

Bxwauht Muffler for Motor Cars— 
With means for reducing the bjick pressure 
upon exhuust gases passing therethrough 
Patent 1479714 F J Herdle, 1847 W 
Huron St, Chicago Ill 
VrHiOLKK—With shock absorbing means 
lu the form of cylinders and coded springs 
Patent 1480279 W B MacLocMan, 3246 
2nd Ave, So Minneapolis Minn. 

Curtain Swing —Providing a hanging 
arm whereby the curtain can be swung to 
leave an open doorway Patent 1489493. J 
Z*. Benson, Box 43, Station “A", Marshall 
ton Iowa. 


_ _ Designs ___ 

Design for a BuiuhNg Tile. Patent 
63264 Q Monisr, Box 411, Tucson, Aria 
Design for a Bathing Butr Cask. Pat¬ 
ent 63496, J Schacbt, M JO. 121st 8t, 
New York, N Y 

Dcsmn soft A CNANDHtnPL Pstsat 63577. 
A MiUsr, c/o Radiant Lighting Fixture Oy 
33 Bleocker Sc, New York, N Y 
Drstrn for a Tog Trrap— Patsot 6357R 
U & Nassoiy, 991 <Yerstod Am, Nlag»» 
Ftfti, N Y. 







;\pf Cheer with the Galleries 

w When the Delegates March In f 
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Radiola Super'Heterodyne 

it th* great Radiol* for the big events 
of summer broadcasting Listen In 
at your office to the conventions and 
the ball games Take U everywhere 
It needs NO ANTENNA—no ground 
—no connections of any kind Has 
a handle to lift it by Tunes in with 
just two knobs that you turn to 
marked spots on the dials Tunes 
out powerful near stations to act the 
far ones A wonderful new achieve 
ment in the perfection of its tone— 
its sensitivity — and its supreme 
selectivity T 

Complete with si* Radiotron* (JV 199 
and Radiola Loudspeaker everything 
except batteries 5286 

♦ ♦ s 

BxttnutL rotating loop eaiity autmbUd la gt 
than m(/ contained loop fit Rad loin Super 
Hctcradyn* for extreme reception range 
Loop AO 814 $12 00 

Operates on Dry Batteries 



Th $*y hoi 
o/ qMdl ty i 
your prou 
I on 


No “influence” needed this 
year for a gallery seat at the 
big political conventions! 
Get it all with a Radiola 
Super-Heterodyne. 

When the delegates march m 
— their banners streaming; 
when the bands play and the 
galleries cheer—be there with 
the “Super-Het.” Hear the 
pros and cons as they fight 
their way to a “platform” for 
you. Hear the speeches for 


the “favorite sons.” The sud¬ 
den snllness when the voice 
of a great speaker rings out. 
The stamp and whistle and 
shrill of competitive cheering. 
Hear the actual nomination 
of a president. 

It used to be all for the dele¬ 
gates’ wives and the “big” 
folks of politics. Now it’s 
for everybody. Listen m. 
Get it all with the newest 
Radiola. 


^There's a Radiola Jbr every purse * 


iU Broadway N«w York 


Radio Corporation of America 

Sain Office* 

10 So La Salle $« Chicago HL 433 California 8c 8«n Franc!*©©, CeL 


Radiola 


There a e many Rcul l a rru ny pr S nd 
for the f e bookl t bar iLscnUs I m all 


RADIO CORPORATION OP AMERICA 
Dept 126 (AJdreaf fficc nur^sty u 
Centlcn en Please send me y ur free Radi 
Bo klct 


nea u s pat of? 



ftjuno Oowmutjow or Amkuqa wr emderstment fn dotting with them pt «** mention Scnumnc Aumwah 
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The Road to Home 

Though written faithfully, hi* letters from home seemed 
to have had a way of arriving at his hotel in one aty just 
after he had left for the next—and of never catching up 

Three weeks passed—business conferences, long night 
journeying* on sleepers, more conferences—with all too 
little news from home. 

Then he turned eastward In his hotel room in Chicago 
he still seemed a long way from that fireside in a New 
York suburb He reached for the telephone—asked for 
his home number 

The bell tinkled cheerfully His wife** voice greeted 
him. Its tone and inflection told him all was right with 
die world She hardly needed to say, 44 Yes, they are 
well—dancing right here by the telephone Father 

and mother came yesterday Oh, we'll be glad 

to see you!” 

* ¥ ¥ 

Across the breadth of a continent the telephone is ready 
to carry your greetings with all the conviction of the human 
voice Used for social or business purposes, "long distance" 
does more than communicate It projects you—thought, 
mood, personality—to the person to whom you talk. 


fSX 


American Telephone and Telegraph company 
I And Associated Companies 

1 BELL SYSTEM 

Ona Policy, One Syw&cm, Universal Service 


Save Your Feetl 

ANwftwr Arch Support 

( ttesl hd brw*ht to «o 

[ S TM ^ fol<hr tod tMtlBMteti 

HMtMrArrttSuwwtC* «l«.LU*rS* 


FEES 9€>OK 

WHAT BATtfl 




Berg Portable Surfacer and Finisher 

WITH ATTACHMENTS 


For removing fin* 
form mark* aod all 
wall and celling Ine 
qualities on building* 
bridge* *tadlum* 
etc 

For surfacing Concrete 
Product* and Block* 

For Foundries 

For Railroad* m re* 
u ovmg nut and paint 
on Iron and steel steel 
and tank can and 
bridges. 



WBm* D*j*—T« 


For cleaning coo 
crete none aod 
brick buildings 

For removing core 
sand and fin* from 
iron bras* end alum! 
Bum casting* 

For removing barna¬ 
cles from ship 
bottoms 

For OH Companies to 
removing rust from 
storage Units tank 
cere, etc , ate 


THE CONCRETE SURFACING MACHINERY CO, 

18 M 07 Harrison Aram* Dapt 3 . A. CWONNATl U LA, 

Amsmcan Til. A Ttu Os. a«g Tna Ceacwnc «oa**co*g Hj&l <X M 


The Scientific American Digest 

A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop¬ 
ments m industry and engineering 

Exact references to the sources from which these abstracts and quotation* are made foUou 
each abstract, the numerals referring respectively to the volume, number, and pages occupied 
by the original article tn order that those who wish for further data may refer to th 
originals Other digests appear elsewhere tn this issue 


Electrical I soon for the fungi to get to work Th 

DUH.— AU iwu* fit.*. bottom is apt to be constantly wet, but to< 
Tr wet tor the fungi. But there is general]) 

iLn? J^T.® » Kotot between Hum two porta eTwhlcl 

recent months, says Alectnoal World , that _u ■*<* _ 

motion picture, have a utilitarian value to vto. ^0! 

engineer. ae technical k e ,» for unlocking ^ 

many door, to lncreaaad efficiency in in wh ® r ® h, "*L do work. On 

veetlgartoa and operation On. of the met Su 

recent application, of au«h picture, i. to “ 

record eimultanemwly tbe reading, of many the Iwvltabtoten. fartherdSlSfC 

Indicating meters. In machine or plant —is nw.«. 7 mT»J Zl l* 
tests requiring the accurate and wmultnn SLrlJPzJ! L2L 

pou* readings of many Instruments much ??™ actory *\ p ***** *** 
llfficulty E? been erieriencml becauee of £**”{LffJ 
the limitation of time the number of read g!»?_ at . ln * **?“_**”* “** 

in*, required end the inaccuracy of reading, iet,^« ^.tri “out- pwolfaE 

”“ d ® “ “, “ r 0 r 2„^ 21"”“ tT^ihle ■*“«•«»*» Sweden during the part four 

tearing? th7™Ufa7 man^rTex ** **■"• tKrfS? for^*' 

poee the diale to the camera and to obtain {*** P ™?2" p ^® S’®, IllI 

a rontinuoua and accurate aerie. of record. £»<> “° ,^13™ 

which «n be read and interpreted at any “*! on „*® *® ,rin ‘ 

later time in a leieurely manner In power SESLSto 12? £2 — * v ” , op ®"- «P d 
.ration, reaeareh and teat laboratorica and mittntm ,<v rTD t !I 

industrial plant, thla new tool for teeter. » f k ”?£ th * *“*•*** of 

sure of a welcome and n little atudy ahowa P°!f L “, ter * hftJr ®!°®® or olo « 

a multitu le of other 01 giaeering applicatioua ^® ail?* U ®«£j ,0,,l a *keorb«mor« 

of a similar character where it can ad °*7 a<M »J® od * nd “* l * r * du ,* lly 

vantacooualv bv cmnlovod aoaka to and apreada Tbe method baa been 

vantageouafy by employee! very auccemfiil in Sweden Norway, Den 

Power Tranemiaelon Without Wirwn— mark .nd Finland—fltoofrMaf Worl* 88 8 

Commenting on the ftubjett of the high po 3 pp il] 
toitials brought about iu tramunnuuon line* 

by lightuing iuchargra IFF Creighton A Telephone System for Enropn to a 
of the Ceneral bleitrlc Company make* a project that is now receiving conrtdcrable 
letour ovtr wbut he apologetically char attention No doubt tbe Europeans ars in 
actensps am dangerous ground—the foscinat spirud by the excellent Bell telephone ays 
fug irubluu of p< wor trummuswon without tem which cover* the United Sutea with 

wirts The proposition cm tains some at „ ,dj thoroughness that one subscriber cm 

tractive figures For eww ph the di»tanco ot u er Mabwiriber no matter what 

ip t universal conluctance all around the the distance may be While admitting the 
26 000 mile circumference of the earth )« doairabdity of esUbliabing a network of 

y a lri ^ RW while it is 3 000 mile* from underground cables for international tale 

San Kranoiaco to New York Tbe ouftr p ho ne eerviceet it ha. been decided for tbe 
eondut tit g ent elope of tbe earth might be preMI1 t, to regard 1000 mile* aa the limiting 
fed With electrical eneijjy at any number dietance for line, conaietlng of cable, only 
of point, where* huge hydraulic power ie ttn ,i to employ aerial line, in came where 
J®“'« « nd “**•“? t«PP«l anywhere KrB0ter dl.teneea are Involved Repeater, 

In civUfamtion where it can be utlllwd lm of the vacuum tube type will be need on 
mediately there flaehe. forward the greet both aerial llnee and on cable*, and (pedal 
advantage of uaing iu New York and (hi oon«iderntion ie to be given by the varion, 
cago the warto power pouring over Victoria admintatradon. repremnted at the confer 
Falla Africa Attractive the thought, alao en ce to the regulationa required to protect 
to eave rollliona of tout euch year of toe long-dietance telephone line, from dirturth 
. limited enpply of toe wtrlda coal Why „** by tllxMo power tranonleeion eyMenu 
not? .to. toe dreamer There i. a tloee The appointment of a permanent oemmltte. 
connection between toe aubject of .tome repenting all European oountriee, ter tbt 
' p }*®^ c hl *b conduction and direct l ghtnin* purpom of malntolnlag contlouow ooopera 
etrokee The derire ie doable Uarrded-toe ri on and tbe eetabHabmeot ef a amatt per 
flret barrel i. to bait an cocouragement in man(mt mcretariat to net on behalf of toe 
the atudy of lightning phenomena la it. meet committee and to fadUtato toe exchange ef 
inter eting phase the highly conductlnf technical information, am other ItomT fa 
etrenm toe eecood 1. to point out how the recommendations of the conference, 
little we know of it ^ho knows but thst 

. ® study of the lightning bolt which travels Pie*o — Efcctrtdty of BocMto Skit 
mile* through an insulating atmoaphere may CrTSUtor—Some time 0*0 w« coniodln 
not reveal a method of reaching th* oon our columns an account of the so-called 
duction of the upper atmosphere? Stranger speaking crystals, which are nothing toort 
thing* have taken place in research As than rooheUc salt crystal* that &*pU? 
practical matters stand now A B Hand strong microphonic characteristics. Th* ef 
rick* has reached two million volts in do- feet varies with the treatment of the crystal 
Mgns of power transformer* How many md is very marked when the crystal U 
more million will be necessary to reach from dried to alcohol and baked For this pur 
a super Fiffel Tower on a mountain top po« the crystal to dried to GO per cent 
through a captive balloon to a high eon alcohol for 24 hours and la 100 per asm 
ducting layer’ Incidentally an oscillator at alcohol tor about tour boor*, and then baked 
a half million volts will send out luminous ^ 40 degrees C. for several day* A twist 
conducting streamer* longer than on* s am, tng couple about tbe principal axis aujt* 
winch waves around in the air and ends not the greatest electrification. A «*t*l on a 
In a conductor but appar«tly to ^risible p hon7*rnphie record wifi gen£foskveml 
nothtoimww It to startHogly suggestive— volts, with sufltoisnt power to operate a 
Electrical World large numtor of telephone r**e i r ff * L A* 

Swedish Method of Impregnating Tel*- many as 200 tedrivers, oadh of ehm* 
graph Pole* —^Tb* spawn of tbo fungi Iwpedauo* fagte beeu operated from one 
which produce ary rot to wood require for crystal. „By hmuts of * Vacs tan tqbe am 
their growth a suitable decree of moisture ptifien very food traoamtosfon ofowch may 
and aeon* to the oxygen gf the air r SMr be obtaraw' by ustog euth orynty* it both 
maximum devetopmeot take* place at 18 ends of s long as the dole transmitting apd 
per cent of moisture to the wood, and the- receiving apparatus It to rumored pkqft a 
growth decrease* at both a lower and a l(MKHlteiakeC based on these spsaidttgqrMato 
higher peroentage. The too of a npto mag' to aooa th appear' or ^the 
often get as wet as thto. but it dries tooijri# forsdeg gootote T Van e geto o m , 
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SAVE MONEY 
SAVE BATTERIES 

With a Real Motor Generator Set 

OHIO<u£g££ro». 

CHARGER 

With aa Ohio Battery Charging Motor 
Generator, you cm k««p your radio bat 
terica, or 3-cell automobile battery, up to 
highest efficiency with alight expense Gao 
not charga in wrong direction Will bring 
back over-diec barged or moat badly nil 
pbated batteries Operstes quickly and 
ch*rgaa In one-third usual time 

Sp«cifkatioaa 

Regularly designed lor Radio H A M bat 
ttries, WO volts, 3-20 amperes 
We alto make double voltage motor 
geftertfon to charge "A” batteries at 6-10 
volts, 0*8 amperes; and “B” batteries at 
60*100 volts, 0 Vi amperes 
Polly automatic; needs no watching while 

charging 

Ball bearing Ohio Motor and Generator 
will run quietly and smoothly thousands oi 
hours without further oiling 

Equipped with ammeter and rheostat to 
control charging rate Long leads permit 
plugging in practically anywhere 
Made of best materia)*, well finished, 
mounted on substantial base, weight 60 lbs 
Regularly equipped with 110 v , 60 cycle 
A* G* Motor; 6*10 volt Generator 

htMirtif Gurutoed or Money Back 

Equipped for other service If desired 
prices 6n application Try the Ohio Motor 
Generator Charger for 30 day* If it doe* 
not prove satisfactory In every way, full 
purchase price will be refunded 

Write for faff port feeder* 

THE OHIO ELECTRIC & 
CONTROLLER COMPANY 

0910 Maur i ce Av*. Cleveland, Ohio 
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General 

The Demand for Tacks has passed 

through periods of wide fluctuation due to 
changes In style and to new inventions ami 
new customs. Some 80 years ago carpets 
were used extensively and the demand for 
tacka wub heavy The Increasing use of 
rugs in place of carpet*, however, caused 
fl falling off in the tack Judnatry But rapid 
progress In the production of automobiles 
»oon developed a new field for tack*. Varia 
dons in furniture dodgn constantly are 
causing fluctuations in tack demand The 
■hoe industry ala ays has been one of the 
chief outlets for tacks, but even here chaugt* 
in design cause a variation in the number 
of tacks used The rubber heel industry has 
shortened the average length of heel tacks 
by nearly CO per cent General household 
demand for tuclm has remained' fairly con 
stant throughout the last 10 or 15 years 
and this accounts foy a surprisingly large 
proportion of the country's production Thi 
country s tack supply is turned out by a 
relatively few manufacturers, about 80 
plants, and the machines which are used are 
made by not more than three or four com 
pantos —Iron Trude t 74 13, 6 pp, UL 

Fuel Economisers aro designed on the 

principle of admitting pre heated air over 
the top of the fire Usually these consist 
of some sort of a coll or box to be attached 
to the door of the furnace, on the inside 
The air that enters them is heated by the 
fire before it issues through a number of 
small opening* Concerning devices of this 
sort the Bureau of Mines states that when 
coal is put on a hot fuel bed, and there is 
a rapid evolution of volatile matter, supple 
mentary air is needed, und It might be even 
dusirable to keep the firing door open for 
a few moments to supply this air It In 
conceivable that *uch supplementary air 
might be more advantageously admitted 
nearer the surface of the fuel bed in finer 
stream* and pro heated In most firing 
however, this condition last* for a relatively 
short time during the whole 24 hour# and 
thtv Bureau believes thut In most cases the 
efficiency would bo reduced by too much 
supplementary air rather than by too little 
If there warn any lack of supplementary air 
it would bo shown hv the presence of carbon 
monoxide in the flue gases Technical paper 
No 303 shows that in tints made by the 
Bureau the amount of carbon monoxide In 
extremely small or none at all The heat 
carried away by dry flue gases is an up 
preciuble amount so that if we add to these 
dry gases they can bo expected to carry away 
considerably more heat The Bureau states 
that it cannot udvocati #these devices, nr 
least where applied to small household heat 
ing plants 

Carbon Monoxide Fatalities from Nat¬ 
ural Gee Heater* is the subject of an 
analytical study made by the Bureau of 
Mines and detailed iu Serial *1672 The 
Bureau has not found any caso where fatall 
tie* have resulted from natural gas heaters 
in which the heatora were connected to a 
flue or set In a fireplace from which the 
product* of combustion could be carried off 
through tho chimney to the outside It was 
found that the rooms were, with one ex 
caption, tightly cJonod, and in many cases 
the crack* sealed up with weather stripping 
It seems that even if u heater liberates car 
bou monoxide, fatalities arc not likely to 
occur if the beater is connected to a flut 
and one or more door* and windows are 
partly open This precaution la especially 
necessary If a heater is allowed to bum in 
a room in whirh people sleep In fact, no 
one should sleep in a dosed room in which 
any natural gas heater is burning Iu some 
case* the rooms were of large else having 
more than 1700 cubic feet capacity The 
fact that a room la of largo capacity doe* 
not ensure that nil natural gus heater* can 
be safely used In such rooms, unices the 
heater 1* properly vented to a flue The 
main glaring cause of liberation of carbon 
monoxide is due to excemivo gas flows ari* 
log from too large gas orifices. Adjustable 
orifices are dangerous unless limited to such 
a else that excessive gns flows can pot be 
obtained even at thu maximum gas pressure 
available In the locality where used 

Automotive 

The Automotive Fuel Problenu—Recent 
advances In the design of gasoline engines 
have had fuel economy a* the goal It i* 
quite possible that the engine of tomorrow 
will double the miles obtainable from a gal 
Ion of gasoHna. This result can be acootn 



For longer, stronger 

battery service 

A LL dry cells are not alike. Colum- 
xx bias last longer. Intensely ener¬ 
getic. Regular jacks-of-all-trades. Do 
everything, from firing engines to in¬ 
vigorating doorbells and tending fur¬ 
naces. Strong and quick to pick up 
energy when the circuit is open. Al¬ 
ways fresh, because they sell so fast. 
Economical too. You’ll buy fewer bat¬ 
teries if you insist on Columbias. Great 
for radio dry cell tubes. 

Columbia Dry Batteries are sold by 
electrical, hardware, radio and auto ac¬ 
cessory shops, marine supply dealers, 
implement dealers, garages, general 
stores. Fahnestock Spring Clip Bind¬ 
ing Posts on Columbia Ignitor at no 
extra cost to you. 

NATIONAL CARBON COMPANY. INC 
New York San Francieco 

Canadian National Carbon Co., Limtiad 


Fmctorj and Odfces; Toronto Ontario 


for- 


Doorbells end busxers 
Ringing burglar alarms 
Protecting bank vaults 
Calling Pullman porters 
Running toys 
Telephone and telegraph 
lighting tents and out 
building* 


TKs ColwmWa Hot 
Shot iimI COM bai 
Ury water 


Gas engine Ignition 
Tractor Ignition 
Starting Ford* 
Firing blasts 
Motor boat ignition 
Heat regulator* 
Electric clocks 
Radio “A” 



***** »i 


■ Ik 4 mUm 0 wiik tk*m ylw , mmll tm Ba m m ne AvnxUK. 






416 


SCIENTIFIC AMERICAN 


JWNfl, IV3S4 



Magnetic 
separation mpm 

nlfc ami umlMi 
rniwwi 
**gn b» 
v r«<VnU» r»- 
m«nW and of* 



tMMlfMtttr# 

m. mw 

iawwarisr 

onrbuM fmmanmnn 
•7 cn**fcU 0 U 7 M 

r 

»f» w M •br**T«« 


—Of dual service 

D INQ8 “High Intonoity" Magnetic Separator* 
serve a dual purpoae and hance are doubly 
valuable In over 3000 Industrial plants tn which 
they are installed Not only do they reclaim metal 
from waste, thus taking profit from dirt, but they 
protect the crushing and grinding equipment from 
stray iron that will cause trouble and expense un¬ 
less It is expelled. If stray iron is prevented from 
entering raw materials the finished product will be 
higher in quality and thua find a quicker and more 
profitable market 

DINGS MAGNETIC SEPARATOR COL, 
709 Smith Street, Milwaukee 
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And Grindin^Machinery; loo 

Hand In hand with development of Sterling Grinding Service for 
users of Sterling Wheels has been the increased production and sale of 
Starling Grinding Machinery 

The Sterling Hne, known for so many years as absolutely dependable 
machinery now has the added benefits which are a result of our Urge 
and stronger organisation Supported by our broad grinding service 
policy you may well consider us as your source of supply for grinding ■.Vy’JM 
machines as well a* for grinding wheel a 
The Sterling line includes bench, floor, awing frame and wet tool 
grinding machines. All bearings made of the beet babbitt metal, are 
self-oiling and duet-proof 

The Cleveland Stone Company 

Artificial Abrasive Division 
C level end New York Boston 

Factory Tiffin Ohio Of&oe t Cleveland, Ohio 

STERLING ABRASIVES 

AMO aTERUN^ORIND!N?7S5cHlNS 


pllshed by (1) Increasing the compression of 
the fuel charge and (2) by increasing the 
average percentage operaring load on the 
engine Although Increased compression 
ordinarily produces fuel knock,” the enc* 
ceaaful development of “anti knock” sub 
atnnces within the past few years makes 
possible the une of very hitch compressions 
without incurring any ill effect*. The per 
wntage opernting load may be increased 
Simply by the Introduction of more forward 
speeds of high gtar ratio artuated by suit 
able uutomntic gear selectors. In this latter 
practice Europe has been somewhat ahead 
of um for u number of yearn In brief, then, 
it U entirely within rtusun to predict that 
bv 10*14 wo shall have exhausted one-half of 
the petroleum available from wells Our 
Importation* of oil will be of great magnl 
tilde A new and Jmjwrtant industry, that 
of winning oil from shale rock, will be on 
a firm commercial buris. Automobiles, al 
though more than doubts In number will be 
much more economical of fuel and as a re 
suit, the coat of operation per mile is not 
likely to be any greater thim at present.— 
Tech hnQ Notes, 6 1, 2 pp 

Automobilism in the United State* is 

the title of a revealing article iu The Auto 
oar (ace No 1481) Here we get a look 
at ourselves as an Englishman sees us 
autoinotl wly, as it were and the great ma 
jority of aspect* of American motoring seem 
to have phased him Referring to Nl* 
York, nfter praising the ‘chan smooth run 
ning taxis * he says traffic congestion Is 
so sevtri tliut In the busy parts of thi citv 
during the daytime it takes longtr to go 
Hnywberu by taxi than on foot Tht traffic 
problem is serious but has been tn< klctl in 
an admirublo manner Pructicully no 
walkers cross from ri«h to Hide of tbt streots 
Streets In Ni w York and other largu cities 
are generally very well kept On the other 
hand then is liable to be very rough going 
due to n paim raised tramlines and bad 
pot boles There is undoubtedly a bettar 
average surface than in English town stneU 
except for certain bud bits which arc so 
bad that the springing on not a few British 
cars would hi hard put to it to withstand 
them AH main roads in the East and 
Middle W<st are uniformly good By muds 
art* gnu rally bail The marking of roads 
is will carried out as ngartla signposts. 
8er\lco stations nre generally neat and tidy 
Most Yuan lean curs are black, and soon 
gem rally ua u procession tiny give the ini 
prnudon of muny hearses iu a row The 
average American < ar (a poworfnl quiet and 
sweit running The better ilass cars com 
pan will with British tars as regards dura 
bllltv T he wonther conditions jir*» such that 
u < nr doi s not keep its looks us long as in 
England The buying of car* on tilt In 
stnlhnojit plan i« verv common, and there 
art many bank* whhh deal solely with such 
buwlmsn Hero art a few brickbats, perhaps 
desirved ones but trftmy bouquets. 

Mudguard Efficiency.—By far the loud¬ 
est grumble which 0114 hears about mud 
guards concerns the edge of the wing round 
which niud creeps in considerable quantities 
substiquintly to fly off and cover the side* of 
the body, or evun tho rear passengers It is 
curious to find many of even the very large 
Hnd expensive cars with singularly Inefficient 
mudguards, and the jwint is thnt a very 
good guard can bo made by turiiug the odgo 
of the mitnl over to form a trongh which 
conducts the mud downwnrtla beneath the 
running board There nre four possibly 
five, British manufacturers who have adopted 
tills device, «nd incidentally, one of than 
usea the mime type of mudguard for the 
least expensive chassis produced Not only 
docs this gutter prevent mud creeping round 
the gunnl, but it also stop* the edge of the 
metal from splitting —Autocar (see No 
1482 ) 

A New Airplane Launching and Land¬ 
ing Device.—The chief advantage of 
commercial aviation is it* ability to carry 
goods, or passengers at a greater speed than 
that afforded by the present* methods of 
transportation However much of this ad 
vantage U lost at the present time because 
of the rime hist at the terminals in getting 
from the lunding field to the city A* an 
example, a person coming into New York 
City by the air line would land at one of 
the fields near Garden City He would then 
have about a two mile ride In a taxi to the 
nearest railroad station and a twenty mile 
ride by train to the dty, thus toting* moat 
of the time gained en route. An Interfering 
solution to thla problem to offered by a 
Brooklyn, N Y„ manufacturer through the 
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Oil Engines mean 

Power Consenratioo 

P'CONOMIEB in production should be- 
^ gin at the power plant Bseeemer OH 
Bnginos stop the leak* in power costa. 

There la no Idle time In oU-engine- 
powsred plants. You pay only for the 
power you ux, and that power is ris e n, 
economical end dependable. 

As for e comparison between steam (or 
electric) power end Bessemer power, the 
figures will point out the saving* that 
should be turned into added profits. Our 
engineer* will be glad to go over your 
requirements with you. 

THE BESSEMER GAS ENGINE COt 

14 York 5trea t Grove City, Pa. 


BESSEMER 

^ i*1 f-i ■* 



RACINE DUPLEX BAND SAW 

Another Rerfne ratting machine (hat will nre nu (toe 
and iMiml Smut* anything — wood —ft 
met at, or alee/ Eaqr Hi look when jroo wuf H 
Vflntaodni, UB-btBring waosN rt wbetb w ot fet 



RACINE TOOL A MACHINE CO 
Dept. B tUcln*. Wta, U 3 A 
“STANDARD THE WORLD OVER* 


Sidney - Built 

Medium Pattern Lathes 


Made In both 3~«tep 
coos hefldatock and 
■II geared typo 
price* lower tbi 

I ron expect. Wri 
or doulk. 

The Sidney 
Machine Tool Co. 



Triplex— 



Combination Bench Lathe, 
Milling ad Drilling Machine 

Ik IDSAL NMkh. hr faprkatil V«fc 

Send fat C ftc n fcw 
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dev etopmottt of a device for Undint and 
launching airplanes Id restricted areas 
Briefly, the device coneiiU of a flat, un 
abstracted platform made np of wood floor 
in* on a Hgfat structural steel frame work. 
This platform is pivoted transversely in the 
center to allow it to be tilted to any desired 
angle and Is mounted on a drculur track 
similar to a turntable or turret allowing it 
to be revolved Into the wind for the launch 
in* or receiving of airplanes. The surface of 
the platform is fitted with various dmicort 
for slowing up the plane The sire of the 
platform is determined by the weight uml 
landing speed of the planes It In to handle 
the smallest dimeumonN being about 00 feet 
wide and 175 feet long Htruotui^ally the 
device is similar to otlier stool structure* and 
offers no new engineering problem* Klee 
tnrolly and mechanically also It is merely a 
new application of old ideas A11 the move 
ment* of the platform are made electrically 
and under the control of an operator loonted 
In a pilot house at oue corner of the plat 
form AH controls aro In duplbate Tho 
platform is also completely equipped with 
lights for night flying including flood lights, 
beacon lights and various nigrml lights — 
Aviation , 16 12, 1 p. 

Braking on Four Wheels conclusively 
proved Its advantages from the standpoint 
of rapid deceleration in tests staged in 
Washington last week by the Washington 
Section of the Society of Automotive En 
gineerft working in citopcrutinn with tin 
Bureau of Standards. Of the fourteen cars 
which participated in these teats, ten hud 
four wheel brakes and the remainder two- 
wheel brakes only Tests wen math at 
20 and 80 miles per hour on dry asphalt 
paving, uad at 25 m p h on the same mir 
face washed clean and still wet In tin 
testa on dry pavement, (he four wheel brake 1 
cars showed an average deceleration rate of 
20 9 feet per sec per sec as against 311 
per sec per hoc for two wheel brako cars 
Qn wet pavement tho corresponding figures) 
were respectively 175 and 8 2 per sec per 
gee Expressed In terms of equivalent stop¬ 
ping distance from an initial speed of 20 
mph the average figure foe four wheel 
brake cars on dry pavement was 21 1 feet 
and on wet pavement, 26 8 feet Correspond 
Ing figures for two wheel bnikt care wi re 
86 and 53.3 feet respectively 

ThP Dangerous Fallacy that the atmos¬ 
phere in a closed garage is safe us long as an 
automobile engine continues to function has 
been disproved by u test conducted by en 
gin core of the Bureau of Mines An ordi i 
nary touring <ar of popular make which' 
is operated daily, was placed in a brlek t 
garage having a capacity of approximately 
3000 cubic feet, a dog was placed upon the 
drivers seat and the engine allowed to con i 
tinue running at an idling speed which is 
much slower than tho average motorist 
would use for warming up purposes. The ! 
doors of the garage were closed uud aftor 
20 minutts oiwrutlon of the engine the dog 
lout oonscionnness Hnd fell to the floor of the 
car An analysis of thn air at this time 
disclosed the presence of 18 per cent of 
carbon monoxide which is sufficient to cause ' 
un con* ionsnetu uml death in u few min 
utea. The uutomobllu engine wun allowed 
to run until it stopped from lack of air 
which occurred at the end of two hours 
when the percentage of carbon monoxide 
present In the garage atmosphere was imH , 
rated as 21 per cent, an almost instnii | 
taneoasly fatal amount Tho engiue func 
tiouod six times os long as the dog retained i 
ooxtsdoiuneas, proving conclusively that the 1 
continued operation of un automobile engine | 
In a closed garage is no indication iw to the 
condition of the air and that the engine will! 
Cbntlnue to function long after the operator 
bM lost oonsriouNnessL This experiment whs 
conducted In a garage several times as 
Urge os the average one-car garage and it 
U safe to assume that a dangerous eon con 
trstion of carbon monoxide would result in 
a one-ear garage U lea* than half the time 
recorded in this experiment. In other words, 
the dog would have lost con scion sne*w In 
About ten minutes after the starting of the 
engine, Which would have continued running 
for about one hour The Bureau of Mines 
calls attention to tbe great danger of any 
one entering a dosed garage for the purpose 
of shutting oft a running engine. This fre¬ 
quently happens on occasions when a motor¬ 
ist starts hla engine end leaves it running 
while he retnrua to the house for something 
ha bee forgotten, It Is unite certain under 
inch ooubtloM that dangerous ooncentra¬ 
des at ftarbon wmoxWewtU ooour in a very 
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A Growing List of Successful 
Industrial Applications 


The only method whereby you 
can judge the advantages of Tim¬ 
ken Bearings in your product, with¬ 
out a test, is from the actual experi¬ 
ence of others Below are listed 
only a dozen of the scores of success¬ 
ful Timken applications They are 
selected from widely different fields 
in order to indicate the breadth of 
Timken engineering experience. 

Each of these applications was 
worked out in detail with the 


manufacturer Tests of the bear¬ 
ings were made under actual oper¬ 
ating conditions In each case, 
Timken Bearings were then 
adopted as standard equipment 
Perhaps your bearing problem 
differs greatly from any of these 
Whether it does or not, Timken 
industrial engineering co-operation 
is available to you A note on 
your letterhead will put our entire 
experience at your command 


The Timken Roller Bearing Company 

CANTON, OHIO 

A Few of the Many Successful Timken Bearing Industrial Applications 

Electric Motor* I Beam Trolleys Conveyor* Reduction Gears 

Mine Can Crones Machine Tool* Look Pulley* 

Line Shaft Bearings Flour Mills Elevators Chi Well Swivels 

TIMKEN 

Tapered 

ROLLER BEARINGS 


© 1034 T R. B. Co. 
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In «Oolent modern coal mine oper¬ 
ation G-E mint loco motive* are 
eupplanttoc Uh plodding male 


Good-bye, old mule 



t» 1W2 tOB loco¬ 
motive wu pbctd in 
a large mine in the 
middle west. It is still 
in service and has 
hauled more than four 
mUUon ton* of coal. 
Thousands of O E k>- 
oomotives are now 
serving mines and 
industrial plants. 


A faithful old fellow, the coal 
mine mule; but expensive. He 
was slow, and required much 
attention; and his working 
life was short. 

Today a durable Q-E loco¬ 
motive, with one operator, 
often hauls as much coal as 
three mules, with three driv¬ 
ers, used to haul. 


GENERAL ELECTRIC 
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SOLDER WITH INSULATION 

At UM 1M0 MHm Mm DWhh 

Is the uaoai reward If you can told or without 
lausalrlftS tha tabulation o4 your Kt 

8 yOo art building a radio-frequency am pH 
gar you ahould rood our free booklet 


THE VALLEY FORGE CHEMICAL CO 
VaDay Fart a, hu 


The World’s Flexible Motor 


Distant seas and 
distant shores, 
strange lands and 
customs and peo¬ 
ple, always reach¬ 
ing far over the 
horizon you will 
find DuBrie 
Motors. 

The motor of yes¬ 
terday, today and 
tomorrow 



• H.F-4 Cycle 


DUBRIE MARINE 

5627 McGraw Avenue 


Service parts pro¬ 
curable at Ford 
service stations 

"7TW daddy of 
them ad” 

$ 112.50 

complete 

Magneto and 
bronze equipped 

Get oar catalog 


MOTORS 

Detroit, Michigan 


short time if the garage is dosed and when 
the motorist returns he Is likely to en 
counter an atmosphere suflMcntiy charged 
with carbon monoxide to reoder him uncon 
scions in two or throe minutes and to cause 
his death if he is not promptly rescued. 

Internal Losses in Motors vary with the 
speed and n large number of interesting con 
•{deration* of this matter are discussed in 
Automotive /nd (SO 10, 8 pp ) A friction 
horsepower curve is obtained by “motoring" 
the eugine by means of an electric dyna 
mometer, the torque on the held frame of 
the dynamometer then indicating the friction 
torque The test can be made In a number 
of dlffiront ways Ordinarily the engine is 
completely fmaembled and Is “motored" with 
the throttle wide open The torque measured 
under these conditions represents both the 
various mechanical friction losses and the 
so-called pumping losses By pumping losses 
is meant the ltuwt'S occasioned by gas pres 
sure on the piston contrary to its direction 
of motion In order to eliminate the pump¬ 
ing losses in friction horsepower determina 
tiuna it is customary to remove the valves 
and valve plugs (If the latter arc used) us 
well as the spark plugs. Atmospheric air 
esn then follow the motions of the pistons 
without appreciable resistance and proo 
tically all pumping losses are eliminated 
leaUng only the losses due to mechanical 
friction A very extensive series of tests 
was made on a Pierce-Arrow six cylinder en 
glue The engine was “motored" both com 
pletely assembled and with the throttle wide 
open, and with all of the valves and plugs 
removed from the cylinders. There was a 
material difference between the torques re 
quired to turn over the engine under these 
two conditions, and this represents the 
torque due to the pumping losses. This dif 
fereticc lu torque amounted to 8 4 pound feet 
at 470 rp.ni., 164 pound feet at 1000 
r p m , and 20 5 pound feet at 1700 rpro 
It will be seen from these figures that the 
pumping loss torque is very closely proper 
tionai to the speed It would appear that 
tha flow of the charge through tho carburetor 
is largely a streamline flow 
The Trend of Automotive Advance is 
generally foreshadowed in the publication, 
Automothe Industries Moat matters per 
tainlng to the motor car are discussed by 
tho personnel of the industry one or two 
years in advance of their adoption Theories 
are threshed out, experiments are described 
and interpreted , failures of specific types of 
devices are detailed In short, like all In 
dustries the automotive industry, with 
some regrettable exceptions, looks before it 
leaps, and the intelligent reoder Is placed 
In a somewhat similar position to get a 
forecast of what motor can will be like 
a couple of years hence that a sitter-in at a 
rnilors national convention would be to 
know whether trousers a III or will not have 
cuffs in 1926 When it comes to the theory 
of design of this or that part of a car how 
ever, long study and trial testa take the 
place of the whims that govern the choice 
of trouser cuffs. Reading of this sort is, 
boweter, neither as exciting as reading a 
Nick Carter novel nor »o elementary that 
the non mathematically educated ash col 
lector can follow it with vast satisfaction 
In another publication, Tires, one gets 
rather a different slant on some matters 
limn oue finds in tho general press. For 
Instance, the low pressure tire seems to be 
regarded by some members of the Industry 
os a by no-means sure-to-stlrk innovation 
There is a feeling that this kind of tire was 
put on the market a little too soon, and 
that the dissatisfaction of soma naers of so- 
called “balloon type” tires is ift danger of 
overtaking the advance of ths real balloon 
tire. If another year had been let pass be¬ 
fore the now tires were put out, everything 
would have been ready to “go the whole 
hog ’ instead of making a compromise that 
is not nearly as satisfactory a* the full 
balloon tire Will the compromise tire 
fatally injure the chances of tha real bal 
loon? Some members of the Industry seem 
worried 

1! A Diesel-engined Motor Track is now 
on the market in Germany Tbs engine 
works on the true Diesel cycle, using a qpm- 
presaion pressure of slightly over 500 pounds 
per square inch, tha foal charge being ignited 
by beat generated by the compression of the 
air No air compressor plant for injection 
purposes is used* There is an ignition cmw 
M r on top of the cylinder, tn which a wnaU 
quantity of the fuel Ignites spontaneously 
and force* the rest ofthe fuel fr tp thg r^ 
buttiod Camber in the f#m of sj*r* 


■pray It fa claimed that this engine tan 
bs operated on any heavy fuel inch ns crude 
oil, that the engine can be idled for any 
length of time and that it will carry % full 
load Immediatiy after An extended period of 
Idling, In external appearance this power- 
plant does not differ materially from the 
conventional truck angina. The individual 
cylinders have both ths Inlet and the ex¬ 
haust valves in the head, whloh ars inclosed 
under an aluminum cover and operated by 
outside push rods. The ignition chamber is 
arranged between the two valves. As la 
customary In engines of this type, the 
cylinder heads are cast separately. Starting 
of the engine U effected in two stages and 
usually by means of the electric starter 
During the first stags the exhaust valves 
are lifted off their seats by means of a hand 
lever The starting motor then cranks the 
engine over rapidly and the flywheel ac¬ 
cumulate* momentum. After a sufficient 
speed has been attained the exhaust valves 
are released by the hand lever, but they art 
prevented from closing entirely by small 
auxiliary cams. Not sufficient heat is de¬ 
veloped by the compression during this stage 
of the starting operation to Ignite the charge 
spontaneously, and Ignition is effected by 
means of an Ignition plug which carries a 
filament which is maintained in an in can 
descent state by means of current from a 
storage battery After the first ignition the 
camshaft is shifted axially into its normal 
working position, whereby the auxiliary 
cams are put out of action and the current 
is cut off from the ignition plug There¬ 
after ignition takes place entirely auto¬ 
matically Hie engine has four cylinders of 
substantially 5-inch bora and 7% inch 
stroke, and is claimed to develop 50 horse¬ 
power at 10OO rpnt The fuel consumption 
is given m 0 53 pounds per horsepower hour 

Auto Ind , 50 10 

Saving Helium for Dirigible**—Since 
airships were first flown one of the difficul¬ 
ties encountered by every pilot has been that 
of keeping hi* ship at or near static equfiib- 
rium or at a constant altitude. As fuel was 
burnt out the ship grew lighter in weight 
and tended to rise This rise caused the 
a* in the cells to expand and sooner of 
iter It was necessary to release gas in order 
to bring the lift of tha contained gas back 
to equality with the weight of the ship. 
Pure gasoline consists entirely of hydrogen 
and carbon in several related combinations, 
but when it Is burned, either in an engine 
or as a flame, the carbon combines with 
some of the oxygen of the air to form car 
bondtoxide and the hydrogen, taking the 
other part of the oxygen, forma water 
This water is at first in the form of a super 
heated steam but quickly cools and appears 
as droplets of hot water ou the walla of shy 
long exhaust pipe* On any very cold morn¬ 
ing you may see its white plume at the ex¬ 
haust of e\ory automobile muffler Tha 
Navy has developed a method of condensing 
this vapor and thus obviating the necessity 
of continually valving off gas in order to 
compensate for decreased weight due to 
consumed gasoline. This apparatus occupies 
a space above the car which la roughly a 
five foot cube It consists of many small 
aluminum tubes in wbioh the exhaust gases 
are to be cooled aud gradually give up the 
water which they contain. Running Into 
a sump in the car this water will be pumped 
up into the ballast bags In the keel and thus 
balance the loss of weight due to the burn 
ing out of fuel Ths exhaust of a gasoline 
engine, in other words, discharges about 14 
pounds of water for each pound of gasoline 
consumed.— U 8 Air Services, 9 8, 2 pp. 

Metallurgy 

Oxygen-enriched Air In Metafiargieal 
Work*—The first serious attempt to use 
enriched air in metallurgical work was that 
made by the Belgians at 1M ge in their ataajft 1 
iron blast furnace. While the detailed re¬ 
sults of those experiments were net made 
available to ths general pubtte, and the out¬ 
break of the war put an end- to the experi¬ 
ments, nevertheless a oertain amount of 
Information is at hand The slightest Intro¬ 
duction of oxygen Into the air blast made 
itself felt, a fraction of 1 per cent overcom¬ 
ing detrimental effect of the moisture of the 
atmosphere. An Increase of oxygen efotant 
from ths normal 20 per cent np to approxi¬ 
mately 24 or 20 per cent made it pesslttt 
to diapause with the bot-Mast stoves and pro¬ 
duced a higher grade iron. Tie s ec on d con* 
prebanalve experiment in the use of oxygen 
in large-scale met*B**«r took pU<* seme 
ye ars ago Jott over tiie h e u sla ty fins. 
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Rust-Resisting Copper Steel 

K^SToi 

Black and Galvanized 



Formed Roofing Products 
Roofing Terne Plates 
Tin Plate, Etc. 

Sfoan maximum rusi reHstsmce from nil abbot 
roatal products by Inflating upon coppcr-atecl 
Ita ex ©cl lea c# la a well ert abU afaad metallurgical 
feci* The proof Is conclusive 
XaTtrpNB Copra* Ctkkl U an alloy made by tha addl- 
Uee of a cartels parcaataaa of Coppar to wall made 
Steal, tbafaby taeraaalni Ita lowing and mat rorirtlng 
qaalttlaa natter Mtaal aamea eoaditioa Uaaceatlad tor 
cohrettm, teaks, Rwaa, rooftai aiding. gotten apoutlng 
tad aS fiaoitd ahoat Motel work. Band for booklet 
0ri*4 raaotta of poeltive time aad oerrke teeta. 
WameaaCaotura Sheet and Tla MU1 products for all par* 
poaeo -Awrla— Booaoaae e Stool Bhooto* AwricaaOpae 
Haortk Steal Skaata. Kayatooe Copper Steal Sheets, 
Black Mteata, B e a ri a l Bbaeta for ataapini Sheets for 

Bfeemcal app arat us. AutomobUa Sheets, Deep Dr swing 

Shee t s ; Aponoaad ApoUo-KayaapoaOalraoIaad Sheets 

•— - ■- - s»d Siding Products, 

Ibaeta, Roof 
Plate Etc 


C orru gat e d Sb»ou, F o rme d Rootagind Bdl 
Oufoart and Fhma Stock Long Torn© 81 
lag Terne Plates, Bright Tin Plata Black 


AMiaCAW STAMP TM FLA7B COMPANY. PWriargk, Pa. 
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Canada It waa an attempt made by a well 
known iron metallurgist of thU country to 
produce ferronilicon of high ail icon content in 
a abaft furnace A prominent metallurgist 
atatas that he does not believe the uae of 
oxygen la auddenly going to revolution)w 
metallurgical practice We are going to take 
BtamlanlistMl apparatus well known m to 
peculiarities and of which we ore completely 
Informed as to constant*, and slowly and 
carefully and etep by atop through the In 
troduction of oxygen build up a set of ex 
perimental data, revising our equipment as 
to details on the bn#»Ja of our new knowledge 
and, without appreciable break from *o 
q lien re, develop from our preaeut to the new 
practice There la, however, one Important 
possibility in the metallurgy of the non 
ferrous metal* that must hot be overlooked 
and that ia in the preliminary routing 
operations It is believed that the judicious 
use of enriched nir in roaating will greatly 
fdmplify the operation It will suddenly 
lower the grade of aolf roasting ores thereby 
eliminating the use of external fuel, and 
should at the same time yield a more ooro 
pletcly dead roasted product .—lion Age, 
113 12, 1 p 

A New Process for the Production of 
Sponge Iron haft been developed by the 
liepartment of the Interior, in cooperation 
with the University of Washington* as the 
result of experimental work conducted dur¬ 
ing the past three years at the Northwest 
experiment station of the Bureau of Mines 
Seattle, Wash, Sponge Iron, because of it* 
porous structure and consequent exposure of 
nn extremely large surface of metallic iron, 
ia especially adaptable to the precipitation 
of copper, lead, and other metals from their 
solution The development of a process by 
which sponge iron may be made cheaply 
from iron ore and low grade cool and after 
ward* converted into iron nnd steel products 
by treatment In the electric furnace would 
be of especial economic importance to the 
Pacific Ooast region of the Uni tod States, 
a territory remote from the larger iron and 
steel producing centers, but endowed with 
cheap electric energy to take the place of 
the expensive eoko that would otherwise 
have to be utilized In iron and steel pro 
ductinn On account of the removal of 
oxygen from Iron oxide ore the atructure 
of sponge iron is very porous, nn extremely 
large surface of metallic iron being exposed 
As a result, sponge iron Is mi active reducing 
agent and procipitates metals from solution 
with greater speed than do the more ma»sive 
forma of iron, such as Htoel scrap and iron 
turnings. The Bureau of Mines considers 
that sponge iron will probably be used ex 
tenrivcly for the precipitation of copper, 
lead, and other metals from hydrometallnrgk 
solutions. The many advantages afforded 
by the use of sponge iron for this purpose 
should cause an expansion of processes in 
vnlvlng leaching and precipitation In the 
procejw developed by the Bureau of Mines 
and University of Washington investigators 
almost any typo of Iron or© is satisfactory 
for the production of sponge iron Expert 
menta conducted showed that similar results 
•re obtained with magnetite hard nnd soft 
hematite limonlte and sintered hematite It 
Js probable that sponge Iron will be made 
from such by product materials a* flue dust 
pvrlte cinder, various slags of high iron con 
tent, and Iron oxide sludge Th© Bureau of 
Minas process consists in passing a mixture 
of Iron ore and coat through a rotating kiln 
heated at one end to a temperature sufficient 
to convert Iron oxido to metallic iron di* 
charging, cooling nnd separating the sponge 
Iron from the residual coke and siliceous 
material on a magnetic separator I Mails 
of these experiments ore given in Serial 
2078 which may be obtained from the Do 
purtment of the Interior Bureau of Mine*, 
Washington, D O 

Two New Alloys have been introduced 
tn aircraft engine construction by the Bn 
gtaoering Division of the Air Service, Me 
Cook Field. One ia a light structural alloy 
containing 93 per cent magnesium, S per 
cent aluminum and 2 per cent rtne, and is 
used for the crankcase of a W type aircraft 
engine, resulting in •« saving in weight of 
something like 200 pounds as compared with 
the aluminum alloy containing 8 per cent 
of copper, which was previously used. The 
other alloy consists of alsminura. copper 
nickel and magnesium, and ;while the formula 
is not new, being of the duralumin daas, 
the beat treatment has been improved and 
increased mechanical qualities secured as a 
result One of the valuable properties of 
this alloy 1* said to be that it retains its 
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Tht following u reprinted by permission from 
Commone Reports is stud by the U S 
Burtom of Foreign Of Domestic Commerce 

Provide Yourself with 
Credentials for Business 
Trips Abroad 

“HPHE failure to provide themselves 
A with proper credentials is often the 
cause of vexatious delays and embarrass¬ 
ment to American business men traveling 
in Europe 

What these travelers seem to forget is 
that m leaving the United States they 
sever immediate contact with the highly 
developed channels of credit information 
to which they are accustomed at home 
and enter, to all intents and purposes, a 
new world where their identity may 
sometimes be established only with diffi¬ 
culty and delay One brings the proof of 
his commercial character with him as a 
prerequisite to business Its absence is 
unfavorably noted 

Credentials that serve the purpose 
are those issued by the bank, or 
banks, through which the traveler 
finances, by chambers of commerce, 
and those from buyers or clients in the 
trade ” 

♦ * * * 

A Central Union Trust Company 
Letter of Credit constitutes a credential 
that immediately establishes the identity 
and responsibility of the holder 

For their commercial requirements we 
will be glad to furnish our clients with 
appropriate individual letters of intro¬ 
duction to our correspondents 


CentralUnionTrust Gdmpany 
of New York 


fLAZA OFPICK 
Fifth Ava Be 6c*k St. 


8o Broadway, N Y 


41 ND STREET OFFICE 
Madina Arc Be fu! St 


Qapual, Surplus And Undivided Profits over 36 JftCt/hon Rollers 
ijtfember Federal ‘F^ewrue System 


tn dmlino with them pfcw#* meatfoa Sax n nnc American 
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Pressed Metal Engineering 

CAN SHOW YOU LOWER PRODUCTION COSTS 

/Whv oot writ* • letter and establish a contact that may A 
y\o due courve, prove exceedingly profitable to you rf 

Pressed Metal Smki Counsel 

CAN REDUCE YOUR PRESENT SALES-RESISTANCE 

( Why not write a letter and establish a contact that m*y.\ 

In due courvc, prove exceedingly profitable to youry 

Littb do you realu* (we tty it respectfully) what PRESSED 
METAL ENGINEERING has been able to do for tome of the 

? jreat producers in a wide range of industry There are records of 
acts that seem almost like romance There are intelligent NEW 
profits that can be made a heavy plus on conventional old profits— 
tn your business 

Might it not be worth some frank exchanges of correspondence, 
and perhaps some personal interviews, and then, perhaps, some 
radical revisions of thought ana practice — IF it shows definitely 
enhanced dividends? 


Pressed Metal means much more than simple 
stampings. Do you know HOW MUCH? 

LET US STUD Y, WITH YOU, THE POSSIBLE BENFFITS THAT MIGHT 
RESULT FROM THE REDFSIGNING OF CERTAIN PARTS 
OF YOUR PRODUCT 

Writ*, on your Utter head , to any of the underugned The response will be 
prompt and candid 


The Addin Stamping (jl TolMo o 
Ttor Dttttdusr Stamping At Mf* Cu C l*v« tand O 
Boston framed Metal ( aj woh*e»«ter Mum* 
Detroit Stamping Co Detroit, MUh 
(louder Paenchke & Kray ( o Mtlwnukee, Wl*. 
K«lc Stamping Co Detroit Mm h 


MeDowilI Munuflu taring Co Pittsburgh Pn 

The M< tul NpeeiuUir ( o Cfnclmmli O 

Nt w Knglnnd I remrd StwlCo Nntkk Mam. 

Truscon Sled Co Youngstown O 

K. R W ngm r Mfg Co. Nnrih Milwaukee. Wl* 

TIm* YoungMioWD Promod Steel Co. Wnrteii O 


The above concerns are working to broaden timr industry b> 
serving yours They seek, welcome and pay for sound, practical 
suggestions covering new uses for PRESSED METAL Write to 
them individually and ask them to study your product, or address- 

PRESSED METAL EXTENSION COUNCIL 

27 QUINCY STREET, SUITE 1704, CHICAGO 


M'\ 


Home Owners' 
HP Hand-Book 

HOW TO BUY-HOW TO BUILD-HOWTO MAINTAIN 
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strength at high temperature*, which is of 
value because it ia used principally for such 
port* as engine cylinder*, piston*, cylinder 
head* and manifold *.—Auto Ind 

Vanadium la one of the moat useful 
of the rare metal*, states J E. Conluy in 
Bnlletto 212 recently published through the 
Bureau of MJuei The chief deposit* of 
vanadium, by far the most Important In the 
world, are at Mtnasragr*, Peru In the 
United States tho largest deposits an in 
San Miguel County, southwestern Colorado 
From 200,000 to 300 000 pounds of vauadic 
oxide 1* probably produced annually as a 
hy product in the extraction of radium 
Vanadium U used chiefly In steel for pur 
poses requiring grout toughness and torsional 
strength, such us automobile parts gears, 
piston rods, tubes boiler plates, transmit* 
■Ion shafts, bolts, gun barrel, gun shhlde, 
and forgings that have to withstand heuvy 
wear and tear The vanadium content of 
such steel* ranges from 01 to 04 per cent 
Vanadium la also used occasionally in cer¬ 
tain tungsten alloys for making high-speed 
tool steel as the introduction of a small pro 
portion of vanadium reduces the proportion 
of tungsten required to give the alloy* the 
desired hardness and toughness Vanadium 
differs from tungsten in hnvitig a beneficial 
effect not only on tool steel, hut also on 
.striaturnl steel It hu* been shown that 
vanadium does not form a double carbide 
with iron, but gradually takes the carbon 
from the < arhlde of iron until iron carbide 
can not exist if 5 per rent of vanadium is 
present, and only u \nuadlum carbide con 
tabling 15 per rent of carbon, is present, 
this constituent is constant nt least In tdbl 
steels containing 5 to 14 per cent of tana 
diurn Chrome-vumidiuin steels and chrome- 
vauudium molybdenum uteeU are the latest 
development in strut turn! nlluy steels that 
htivt gained an Lxtrnsiva market. Almost 
nil tin se steels are made in the open hearth 
furnace, chromium and vanadium alloys be 
ing udded shortly lx fort tasting In their 
physical properties thine kIcUn are muth 
like chrome nkktl stei Is, but they have a 
greater construction uf uroi for a given 
limit. Most of the chromium vanadium 
steel* made go into automobiles Some 
manufacturers prefer tlum because of their 
greater freedom from thi surface imperfec¬ 
tions notably seams wlikh the steels that 
contain ni< kcl aru likHy to hove Home 
chromium vanadium steel which is not face 
hardened but has high resistance imparted 
by heat treatment is used in armor pinto 
of medium thickness 

Minins 

I* the Coal Mining Industry Efficient? 

- As a rule the miner does not confine his 
efforts exclusively to shoviling coal While 
he should lie un adept in the uao of the 
shovel, necessity demand* that between fill 
ing successive cars ho vary his labor Thu* 
he drill* holes, charges them with explo 
slve picks down eoul sets props ami gobs 
refuse. This vnriutiou in employment ma 
lerlaUy relievos his muscles aud gives him 
a diversity of occupation to vary the 
monotony of slumJiug The miner and the 
management in most mini’s and this applies 
to company or day men u& well a* to those 
working on tonnage--cooperate less effec¬ 
tively than in most other industries The 
miner fails to receive the necessary car* in 
which to load his coal The men upon 
whose labor the miner depends fail to co 
ordinate thdr work with his Supplies are 
not furnished him ns needed No instruc¬ 
tion* are given him to assist him in per 
forming hi* work, nor—and this t* of even 
greater importance—Is any analyst* made 
of conditions and methods to find out bow 
id* work can be made us oa*y as possible 
Left thus without support the minor i* 
rendered irritable Beyond qucwtiop this 
lack of coordination U one of the major 
reasons why the minor is habitually die- 
satisfied with hi* life A miner may readily 
lose from one fifth to one third of hi* dolly 
earning* through failure of the management; 
to lupply a needed mine car The** aiw 
some of numerous reason* given for the high! 
cost to the user In a Ye port on “Underground ] 
Management In Bituminous Mines" made to 
tlit U S Cool Com 

E co n omic Utilisation of tho Lignite* of 
the Northwest, which comprise* nearly 
one-third of the total solid fu«I resource* of 
the United State*, depends upon tho devis¬ 
ing of method* for the production of a 
maximum yield o! eottfl Mights fuel nt law 
eo*t ratter than on tta obtaining of long 


Hats of b f product* which unduly optfcniitio 
promoter* have emphasised, state* If W 
Odell, fuel engineer, Department of the In 
teripr, In a report Just mode to the Bureau 
of Mines. Mr Odell** conclusion* art based 
on the present state of industrialisation of 
the great lignite producing States, North 
and South Dakota and Montano, whjch 
would not provide a market for the gUa and 
other by product* obtained in the treating of 
tho lignite It la believed that the lignite 
carbonixar recently designed by the Bureau 
of Mine* fulfil* the requirement* of the sit 
uatiun, producing at low cost a fuel. In the 
form of lignite char, which ha* a hearing 
value equal to the fine sloe* of commercial 
anthracito and which can b* briquetted and 
compete with domestic *iaa*. Lignite con 
tains more than 30 per cent of moisture ex 
elusive of die water of decomposition 
formed when it la carbonised or burned 
The heating value is approximately half that 
of good quality bituminous ooaL Various 
processes have been proposed for treating 
lignite, some of which, it is claimed, will per¬ 
mit the recovery of a large yield of valuable 
by products. Borne promoters have gone so 
far aa to promise the recovery of perfumes, 
dyes and medicinal products, aud they 
holster their claims by drawing attention to 
whnt la being done with tar of various sorts 
In distant lnnds. To date these processes 
exist on paptr only It is a well known 
fact that carbonaceous materials, such ns 
wood, lignite coal or the like, will yield 
upon carbonisation, a small percentage of 
condensable products—chiefly water and tar 
The nature of the tars so prepared aud the 
percentage yield is dependent to n certuin 
extent upon the method of carbonising and 
upon the temperature employed This afford* 
r fertile field, for promoters with e vivid 
imagination to work in Thu Dakotas, 
where much of the lignite of the Northwest 
i* found, are, however, sparsely settled and 
relatively uudev eloped industrially hence a 
high value cannot be placed upon the by 
products, gas, tar, and ammonia or upon 
the tar distillation product* since they Are 
remote from mnrket There arc no refineries 
in lliu Northwest for handling or ‘ working 
up special products from lignite tar Further 
more ligulte tar is not the same as coal tar, 
and therefore the crude products from thfi 
distillation of the former ar© not necessarily 
identical with those from coal tar Use# for 
lignite tar in large quantities at a price 
higher than it* fuel value are yet to be 
found In Europe some of the brown coal* 
are of suth u nature that they can be com 
merciully briqupttcd without a binder after 
ernidiing and drying the raw fuel to a moia- 
luro content of approximately 1 2 per cent 
The lignite found in the Northwest does not 
rumlily lend itself to treatment in this 
manner 

A New Coal Mining Methods-The coal 
■trip pit operator is talcing a leaf from the 
ice harvesters book He is “sawing" up his 
coal into long panels, 12 feet wide so that 
a few pop shot* will loosen it In big lump* 
for easy and ucouomkal loading This re 
duces labor and powder costs and saves time 
It increases the value of the coal because 
the fuel come* cleaner and with 1 cm alack. 
It also Improves strip-pit practice in a va 
riety of other way*. AD this ia directly 
creditable to the adaptability of a type of 
underground longwall coal cutter for open 
cut mining The machine, Instead of lying 
iu it* normal horlsontol position with it* 
cutter bar extending outward, a* for an 
undercut, is turned up on Its edge with the 
cutter bar extending downward Thua the 
madiine perform* the function of the to# 
harvester's trow-cut saw Thi* new coal 
iutter 1* a Jongwnll machine, turned up on 
Its aide, and mounted on a steel shoe or skid. 
When moving from place to place, the cutter 
bar 1* locked in line with the body o t tte 
machine The lines to be cut are laid off 
lengthwj*e of the pit, and a hole it bored 
every 60 feet ahead of the xnndhfae. In 
these holo* pine are inserted, to which tte 
feed chain U secured The machine ptrila 
Itself along the chain on its skid, making a 
straight cat the full depth of th* *e*m. Two 
men, n runner ,*nd a helper, handle th* 
cutter Th* helper 1 * chlof duty Is to sfcovri 
the catting* away from tte channel, tn * 
pit which is CO fset wide, ten# ahanuri* *aeh 
160 feet long at* cot by tte machine Iff feet 
apart, and tte m a chin e handles th* 000 feet 
of cat ring readily to an alghtftour shift It 
4g thus ittt to teep w*Q ahead of the load- 
tog shoreL Two bole* ar* drUH to tub 
12*toot block of oool, three to fear feet to 
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"Look, it glistens 

Hold it, it's heavy. Tap it, it rings.” 



\7"OU tell fine glass with your eyes, 
V hands, and ears In the light the 
bowl glistens with the rainbow’s colors 
In your hand it is heuvier than the 
common glass bowl When you strike 
it, you hear a clear, bell-like nng 
Lead, that dull, unattractive metal, is 
responsible for the brilliance of fine glass 
Because the lead used in making the 
glass gives it the density necessary to 
bend or reflect light rays, the glass has 
the lustre and color that cheaper gloss 
does not have 

Lead makes glass heavy 
Lead also gives weight to gloss The 
piece of fine plain glass and cut-glass you 
pick up may be anywhere from 20% to 
50% lead Table glass, such as t urn filers 
and goblets, is from 20% to 10% lead 
When it is struck, lead gloss in most 
forms gives forth a musical nng that 
ordinary glass docs not 

Lead also gives the glass a softness 
that makes cutting and engraving 
easier and more economical Despite 
this softness—because of it, in fact— 
lead glass retains its strength and offers 
greater resistance to changes of tem¬ 
perature than ordinary glass 

IIow lead gets into glass 
To say that the glassmaker gets beauty 
by mixing lead and some other ma¬ 
terials sounds almost magical Yet 
from the same lead that is used for 
water pipes he gets two powders, red- 
lead and litharge, by melting the metallic 
lead in furnaces where the molten lead 
is exposed to currents of hot air He 
takes either the red-lead, or the litharge, 
and mixes it with silica sand, potash, 
saltpetre and other chemicals Then he 
melts these all together and obtains the 
liquid glass from which various kinds of 
glassware are molded or blown 

One glass manufacturer in a year used 


200,000 pounds of lead The entire glass 
industry takes about 14,000,000 pounds 
of the annual lead production m the 
United States 

Lead makes glass an object of beaut} 
and admiration Both at home and on 
the street, lead, in spectacle and reading- 
glass lenses aids the vision of many 
thousands 


‘>.1 
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Under the Vad-ulas* leu* of the microscope the 
scientist seyrettalts the germs that may cause tick 
ness and perhaps death 

The astronomer searches the Milkv 
Way with the powerful lead-glass lens 
of his teleseojic The chemist and the 
biologist invoke the aid of the mitro- 
scopic lens in w Inch is lead The photog¬ 
rapher and the motion picture operator 
with their camera lenses containing lead 
record the pictorial history of the world 
In the millions of buildings that arc 
lighted by electricity, Jead in electric 
light bulbs is helping to make night os 
much like day as possible The glass 
used in olher ways for illuminating pur¬ 
poses is also generally lead-glass 

Isad as paint 

I EAD hi glass is very bashful and 
-4 conceals itself so that there is no 
visible sign of its presence But in its 
more general use as paint, you can see 
it on every hand As white-lead mixed 


with pun linseed oil it protects such 
surfaces as wood from rot and decay 
As red-lead it prevents rust from eating 
into and destroying a*■«*■•«»* ~~i 

iron and steel 

For gem rations the professional paint¬ 
er has used white lead to save the sur¬ 
face From our forefathers* time it has 
always been the standard for surface 
protection Today owners everywhere 
realize that it is more economical to cover 
their property with “lead in oil** than 
to pay for the damage that the weather 
can soon do to unpmntod surfaces They 
believe in the phrase, “Save the surface 
and }ou sa\e all ’* 

Producers of lead products 

Dutch Boy white-lead is the name of the 
pure white lead made and sold by Na¬ 
tional Lead C omjwny On every keg of 
Dutch Boy irhite-lead is reproduced the 
picture of the Dutch Boy FainUr shown 
below This trade-mark guarantees a 
product of the highest quality 

Dutch Boy products also include red- 
lead, limteed -oil flatting oil, babbitt 
mclals and solder 

National Lead ( omjuiny also makes 
lead products for practically every pur¬ 
pose to winch lead cun be put m art, in- 
dustr} and daily life If }oii want infor¬ 
mation regarding uny particular use of 
lead, write to us 

If you w ish to read further about lead, 
we cun tcII you of a uumlier of interest¬ 
ing books on the subject *1 he latest and 
probably most complet< w 
story of lead and its muny f 
uses is * Lead, the Precious 
Metal,” pubhshi d by the 
Century Co , New \ork 
Price $3 If you are unable 
to get it at your bookstore, 
w rite the publisher or order 
through us 


NATIONAL LEAD COMPANY 

New York. HI Broadimy Bmtoa 131 Ht*te Street Buffalo 11® <)»k Street 
„ ,GWafb MWi^s^lKib-StraBC-Qaeiaasu, (M freeman Awmy, Cle vt-knd 
WOWfit Superior Avenue St Louk, 7ff* CVatvut Hirer! Starnuicucch 
*83 < ailTorma Street Hiuburfh, NftUou) Lead It Oil Co of Pcura. 31® 
Fourth Avenue Philadelphia John T Lawn It Bran. Co. 487 Chwtaut St. 
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Count Right 
Writes' 



wur working hours 

HAVE BEEN HADE COHFQBXABLE 
AND EFFICIENT BY 


Ty 


COS 



M ORF than the temperature of your room—the 
phone that stands on your desk the electric 
bulb that lights your night work the pens, steel tiling 
cases and innumerable essentials of your daily work 
—oil have been brought to present-day standards 
and some would be literally Impossible without Tem¬ 
perature, properly cootrolfed 

Fur thres-quartcri of a century Tyree instruments have been 
‘ _J '-‘ - **■ -* intricate 


■Undine award over the moat intricate processes of this 
nation a varied types of manufacture—and have been wfc 
guarding the health of the home as woll 
How well they have met tbia responsibility may ha Jwlired 
by the preference given them when exactness Is essential— 
a preference that has resulted In the Tmyler Tettrmmemi 
Cempeniet becoming the largost manufacturers of temper¬ 
ature instruments In the World 

Hemltk mmd eMetemcy are eym emyrnte ee Treee fmm 
recerd fer year ini r#di»n the health ef year wirier* 
threegk temper et ere cemtrei mmd cemtrei yemr temp*r- 
mtmre precetnet 


Taylor Instrument Companies 

ROCH ENTER NY U ft, A. 
Canadian Plant, ffwct BuOdtag, Toroots 
There » m gw #r gb- Thermeme t er fee e ve ry pmrpeee 


Scientific American Digest 

(Continued from pops }B0) 
from the free sod. These are shot with dx 
ounces of hlack powder each, the two holes 
being wired together The longitudinal outs 
provide two additional free faces, no that 
the light powder charge la sufficient to crack 
off the cool, without materially shattering 
the lump As a result the percentage of 
large coal has been increased from 12 to 15 
per cent and the cost of powder per ton has 
been cut hi half. One keg of powddr now 
loosens 200 tons of coal, instead of 100 tons, 
which was all that could be obtained without 
channeling —Coal Age, 25 12, 2 pp , ill 

Explosions of Coal Dust such as have 

caused a toll of hundreds of lives in Araeri 
can mines within the past few months can 
be greatly minimised by proper rock dusting 
methods, states the Department of the In 
torior whhh recently commissioned George 
8 Rlei, Chief Mining Enginoer of the 
Bureau of Mines, to make a study of the use 
of these methods to prevent tho propagation 
of coal dust explosions In European mines 
The rock dust is spread upon the floor, roof 
and sides of passageways or placed upon 
specially constructed barriers, and when 
stirred up by the concussion of a local ex 
plosion forms a screen which prevents the 
flame of the explosion from propagating be¬ 
yond the immediate area of origin Stone 
dusting us a moans of limiting coal duat 
explosions In made compulsory by govern 
mental regulation. In Groat Britain, except 
in anthracite mines and In bituminous mines 
that are naturally wat throughout A great 
many British mines of large capacity have 
used rock duet for more than ten years 
The majority of British mines for the past 
four yeurs and practically all mines for tho 
last two years have been using stone dust 
No coal-dust explosions have occurred or 
have been propagated in any part of a 
mine that has been thoroughly stone dusted. 
Although the Bureau of Mines has urgently 
recommended rock dusting, only a few oper 
ators In the United Statin have adopted the 
practice Operators of mines in southern 
Illinois that havo installed rock dust barriers 
state that these have prevented many coal 
duat explosions from extending beyond the 
location of the barrier Other operators of 
mines where disastrous coal dust explosions 
have occurred iu aplto of precautions taken 
to ke<p cool duat thoroughly dampened, are 
now considering the adoption of rock dust 
ing The cost of rock dusting In American 
mines per ton of coal produced is believed 
to be much lew than that of efficient water 
ing This small cost is a low price for pro 
tcctitig human lives and for insurance 
against disasters that involve heavy financial 
losses from the paymont of death and iu 
Jury benefits and through damage to prop¬ 
erty Results of these investigations are 
contained In Bulletin 226, copies of which 
may be obtained from the Department of the 
Interior, Bureau of Mines, Washington, D C 

Electrical Prospecting,—Discovery In 
Sweden of two new iron and copper sulfide 
ore fields the deposits in which were totally 
masked or covered with glacial drift has 
been accomplished since 1918 by prospecting 
with electrical apparatus devised by Hans 
Lundberg and Harry Nathorat These are 
the Krisdneberg and the Bjurfors fields, 
both iu the Skelleftea district, about 460 
miles north of Stockholm. The former was 
found late in 1918, and the latter In the 
summer of 1922. Since 1918 the method 
has been tried—successfully it is claimed— 
by a Swedish company at about sixty dlf 
ferent districts in Sweden, Norway, Finland, 
and Spain Efforts to improve the method 
have been made by the company, tho Swod 
Ish Geological Survey, apd other*. Briefly 
It consists lu observing the distribution of 
a direct electric current pawed through the 
ground, each of the two contacts frith the 
earth being made with several metallic pegs 
connected with each other and driven in the 
ground several meters apart, usually In a 
circle. Potential differences established te 
the area between the two circular contacts 
are determined by means of a movable length 
of wire having a non pot a rising electrode-at 
either end and a galvanometer In betwaah 
Point* of equal potential may thasbs lo¬ 
cated, and when mapped, the resulting eta* 
figuration of equi potential Hues indfatot 
the presence of condnctihg mafaajfaaw 
the surface. The work trf LvwdUto 
Nathorat 1* promising, marking 
materia] progrea* fn the ftoisaos of 
projecting. Anotte rofat his fan the 

extensive experiments <4 Bchlamborter and 



Is Einstein Wrong? 

COR SEVERAL years after he 
* watched the historic apple fall, 
Sir Isaac Newton had difficulty in 
producing evidence which would 
make acceptable his theory of uni¬ 
versal gravitation 
Some of Albert Einstein's pre¬ 
dictions, relating to astronomical 
phenomena, do not seem to have 
been completely borne out in ob¬ 
servations made dunnft a recent 
eclipse Charles Lane Poor, Pro¬ 
fessor of Celestial Mechanics at 
Columbia, leads off the monthly 
debate* in the June number of 

TUP 

FORUM 

A Magazine of Discussion 

Edited by Henry Goddard Leach 

with an article entitled “The Error* of Bin 
stein ** The second article of the debate, 
—“The Triumph# of Relativity",—which 
will appear in the July number, is by 
Archibald Henderson, Professor of Matbc 
matlcs in The University of North Caro¬ 
lina, who, fresh from a personal Interview 
with the German scientist begins by saying 
with emphasis, There ore me errwrt #/ 
Einstein 

Both these articles are written hi a read 
able manner, and together furnish a nlu 
able and comprehensive study of a theory 
which many scientists believe will supplant 
the law of Newton 

There's not a dull line In THE FORUM 
—page upon page of the brightest pfthicst 
comment and miormatton by writers who 
can be authoritative without being dull 
Whether (be subject Is related to science, 
foreign affairs, domestic politics, 
ics, religion, art—you will find i 
illuminating in each issue 
THE FORUM is seeking tbe fade 
mentals Iu primary object is not to opta 
marcialiae literature, but rather to foster 
those modem writers whoee work fa des¬ 
tined to become memorable. 

A DeBar KB Never Bo«fbt Better 

Five Iss u es fa #1.00 
reefata twy. *be best, you wRI jp- 


somethlag 


predate the unusual nature « Ah < 

You mey obtain THE FORUM 00 all 
news stands at 35 cents a eopy TKh 6%r 
brings you tbe next five issues fa poly • 
dollar, and saves you 75 cfa It U an 
offer worthy of Immediate acceptance. , 

Tbit Ie A Temporary Offer 
Send The Oempen Som 

iiiiwiim>n i is wta N» MaM^ iwiwwiawiie<isauuiieUHatai 
TUB rcfeUM, S*7 Pam Arsens, ttaw Ita*. 
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Kell/ with tbt “spontaneous polarisation” 
method of the former, whhA Involve* the 
atw# of electric current* originating in the 
rolflde orebodlec thetmelvee, This method 
ij staple and easily used where condition* 
are right, but will hardly prove as widely 
applicable w the other method* discussed 
which involve the artificial creation of an 
electrical field.— ting and A fin Jour Frcst 

Dusting, H the method employed 
in British ooftl mine* to prevent the wide* 
spreading of mine explosions, hna proved 
more effective than the watering methods 
relied upon In moat of the coal mine* of the 
United States, according to an official mis 
*lon from Great Britain which is now rt 
taming borne after having spent several 
week* In this country arranging for joint 
research work with tho Bureau of Mine*, 
under a plan officially agreed upon by the 
British and A me ri can Governments. The 
mission witnessed a series of coal duet ex 
plosion test* at the experimental mine of 
the Bureau of Minos at Bruceton Pa 
British Bilkstona coal dust, siinilur to Pitts 
burgh ooal dust, was used, and the tests in 
dicated that the British coal dust required 
about the same amount of Inert or rock 
dust as the Pittsburgh coal dust in order to 
prevent an explosion from starling, or, If 
an explosion of firedamp occurred, to pro 
vent the explosion from propagating through 
the agency of coal dust, this being the cause 
Of all widespread coal mine explosions. 
Meetings with mining men were held in 
Pennsylvania, West Virginia, und Illinois at 
which the members of the British mission 
explained the method of rock dusting as 
used in Great Britain, where it U known 
as “stone dusting,” and where Rome collieries 
hSve used It for more than twelve years Its 
use In Great Britain has becu compelled by 
law in all naturally dry mines since 1920 
Since that time, there have been no explo 
alone in thoroughly dusted mines Except 
for a f«w mine*, rock dusting to prevent 
coal dust explosions has not been used in 
the United States, although it hue been 
strongly recommended by the Bureau of 
Mins*. Watering or humidifying has been 
relied upon in the coal mines of thin conn 
try, but the numerous coal dust explosion 
disasters of the past two years, some of 
which have occurred in what were con aide red 
well-watered mines, have caused mining men 
to be suspicious of tho efficiency of water 
ing. Bureau of Mines officials state that 
watering as a general method la a failure 
and they urgently recommend rock dusting 
The method has several great advantages 
It doe* not have to be applied dally in every 
part of the mine as watering has to b«, 
tbt dust Is visible and the presence of coal 
dost can be observod readily, which is not 
trie In a watered mine, and the lightness 
Of color of rock duet suitable for the pur 
poae Improves the illumination of the mine 
pgasagea and so tends to prevent many in 
dividual adoidonts from banlage und danger 
Ogs roof conditions. Msuy kinds of rock 
dust are suitable for the purpose notably 
limestone and light-colored clayey shale free 
from flinty particles which would be un 
healthful to breathe. The Bureau of Mines 
offers to assist mine operators in dotermiu 
lag th* suitability of material which may 
be available for the purpose of rock dusting 


Mechanical Engineering 

Spectral Aulyde for Detecting Flaw*. 
*—taaraaalnf numbers of industries engaged 
fa the manufacture of metal products are 
finding a valuable aid In the method of 
spectral analysis of metals which they use 
and Which has been developed to its present 
•tat* by tbs spectroscopy section of the 
Bureau of Standards. According to W F 
Meggers, bead of this section, this system 
offers a more convenient and rapid means 


of detecting imparities In metals than chem 
leal methods Two Mg Now England firms, 
oas engaged la bras* and bronse manufac* 
tores ghd the other in silver, are making 
constant use of a spectrograph, a device 
wUoh makes this detection of various chem¬ 
ical elements a simple procedure Other 
firms |a Cincinnati, Ohio, and Buffalo, N Y, 
arc using the same development It was 
while the Bateau of Standards was engaged 
In res ea rches in this aelsnoe that a problem 
came up. A Steamship bad been lost by a 
boiler exptadon* In soob boilers there hod 
bean placed a safety plug which was sup¬ 
posed to malt at a certain temperature form 
tag ana of the conditions preceding such an 
expletive point The “safety plug'* had ap- 
PMpfiy wed* ''Why*** tbs Bureau was 
iw epetfwgrapb wealed that 



THjmmwTcm-JkHtymWv^ 



I NDUSTRY’S diversified re* 
quirements for power trans¬ 
mitting and special built to order 
equipment ranging from the 
smallest pulleys, nangers, etc., to 
the 84 ton rolling mill bearing 
pictured above have been sup¬ 
plied by Dodge for over forty 
years. 

Experienced engineers, skilled mechanics 
and the modem faoliues of two big fac¬ 
tories make Dodge the nation’s market 
place for power transmitting equipment, 
elevators, conveyors and special machinery. 

Three factory warehouses, fourteen 
branches and five hundred local dealers 
supply a service that offers complete pro¬ 
tection to the man responsible for unin¬ 
terrupted production 



DODGE MANUFACTURING CORPORATION fegj/ 


"B V B RY THING FOR THB 

MBCHAN1CAL TRANSMISSION OF 

Am dWt; New York Philadelphia Ptaabuigh Boms 

Atlanta Minnssprik 8c. Louis Houston 

Cincinnati Newark Chicago ^ 

Seattle San Franctaco W 
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OPPORTUNITIES IN RUBBER—No. 2 


A Water-Lubricated 


Bearing 


Are you taking full advantage of the newer applica¬ 
tion* of rubber in solving your mechanical problem*? 

Consider the development of the “Goodrich Cut- 
leu Bearing"—for example Water is its lubricant 
and iti Olivite-rubber surface has a lower coefficient 
of friction than an oiled babbitted surface. Grit can¬ 
not become embedded—bearing life is increased— 
shaft scoring is eliminated. 

Already a proved success in the marine field, it is 
rapidly spreading to industry in general with strong 
probability of universal adoption wherever water- 
lubricated bearings can be employed. 

Here again is exemplified the tremendous possi¬ 
bilities of rubber Why not enlist Goodrich aid on 
YOUR problem? 

THE B V GOODRICH RUBBER CO , Akron, Ohio 
ESTABLISHED 1870 

Goodrich 

<£Mechanical 

Rubber* Goods 

"Best m the Long Run” 


Counters Coach the Under-Producers 

So many machines that “do the work* 1 are still under-developed 
machines! Watch their records on Veeder Counters and you’ll 
see where they ought to do more. You’ll work toward perfec¬ 
tion, along the lines that register more production. You'll 
check-up on changes in mechanism or operating method Count 
of the output will coach the operator too—as he watches the 


'\Kfik Counter 


This Small Rotary Ratchet Coun¬ 
ter (No 6) count! reciprocating move, 
i of the lever as required for record¬ 
ing the output 
of Many araaH 
machine! 
When the lew 
i • moved 
t h rough an 
anfle of 40 to 
60 degree*, the 
counter regis¬ 
ter! one The 
further the 
lever m moved the higher the 
number repaterod A com pie* 
revolution of the lever regwten 
ten. Thu counter can be 
adapted to no end of countmg purpose, 
by regulating the throw of the lever 
rnce $2 00 (Cirf nearer /off W« ) 
Smell Re*otufton Cn—4ar of aamiLr 
mocU, alto S2 00 



Thu Urge Sot Bock Rotary Ratchet 
Countor record* the output of punch prewa 
metal •Umptng machine! and others where a 
reciprocating movement indicate* an operation 
Reguten one lor each throw of the lever and 
let* back to zero from any figure by turning 
knob once round Provided with from four 
to ten figure wheel*, u required Price with 
(our figure* a* tfturtrated, SI 130 (Lut) 
Equipped with lock and keya to prevent tam¬ 
pering with the record, S2 00 extra. (Cut tern 
than half site ) Set Back Rcoohrtfm Coun¬ 
ter *10 (Lut) 


Tike Veeder booklet It an 90-page guide on ho* to register on M- 
cneued production at ANY machine. Sent free to alt who map 
meet with the problem—to tooentton, engineering or manufacturing 

The Veeder Mfg. Co., 

HattforSTcoao. 



plots which were supposed to be of pars tin 
contained a trace of lead, nine, and other 
metals la acme cases. Pure tin malts at 
a temperature of 282 deg C The presence 
of lead or sine or other impurities caused 
the formation of a compound which required 
a very high temperature for melting The 
reason was dear Hence the spectrum 
analysis had been applied in a rapid and 
convenient manner, and an optical method 
could supplant a more complicated chemical 
test. Other experiments hove proved this 
belief—imerfoon Machinist 

A New Development that has aroused 
the greatest interest among engineers and 
shipowners in Europe—Is the new Ftittingrr 
system which has just been brought to a 
practical stage by the Vulcan Works at 
Hamburg It Is claimed, perhaps rightly 
that when a IMesel unglue drives a propeller 
shaft through gearing in the ordinary way 
this gearing is subjected to shocks which 
it is Impossible entirely to eliminate even 
if a flexible coupling is provided The ar 
rangement employed by the Vulcan Works 
Is to Interpose hydraulic coupling between 
the engine shaft and the gearwheel The 
whole of the speed reduction Is effected by 
the glaring and not by the hydraulic coup¬ 
ling which merely serves to give complete 
elasticity to the drive and thus to prevent 
any trouble arising in the gearing itself 
Several other advantages are claimed When 
maiiLuw'nng no compressed air is needed 
for starting the engine, since It can run light 
by merely discharging the fluid from the 
couplings The saving in weight Is conoid 
entblo ns compared with the normal drive. 
r rho total machinery weight of a 9500-ton 
cargo ship equipped with two 2000 brake 
horsepower engines rnunlng at 285 revolu 
flows per minute und driving the propeller 
fihnft at 105 revolutions per minute is 717 
tons against 1188 tons with direct coupled 
engines For each Diesel engine there is 
ur ahead and an astirn coupling, the former 
being aft and the latter close to the ongjne 
Between them U the pinion driving on the 
gearwheel on the propeller shaft. The 
Dlosel engine shaft passes through the pin 
Ion wheel and is attached to one impeller 
In the aheml and one in the nstirn coupling 
A second impeller In each coupling is keyed 
on to the shaft of the pinion wheel itself 
When the engine has a drive in the ulnnd 
dinctlon the working fluid whith is lubri 
eating oil, is removed from the nst< rn coup 
ling but the ahend coupling Is full The 
reactiqn of the impeller on the Diesel engine 
shaft, causes the Impeller on the pinion shaft 
to rotate and thus drives the propelhr shaft 
at practically the sume sp< cd, the slip bring 
perhaps 8 or 4 per cent It Is not essential 
that lubricating oil ahould be employed us 
the working medium. In largo installations 
It is proposed to have water for this pur- 
I>oae The efficiency is higher than might 
be aotleipati d nnd amounts to Of* to iW 
per cent, according tn th« testa that have 
been catried out For this reuson it is 
claimed that the new system is superior to 
the electric drive where the overall low* is 
gener/tlly hi the neighborhood of 12 to IV 
per cent—Afortne I mincer, 29 3, 2 pp ill 

Machine Shop Chips.—Although the 
production of chips is one of the chief rtm 
corns of the management of u machine shop 
their disposal is ordinarily given but little 
attention A visitor to a machining plant 
sees plenty of chips being made, but bo 
usually is not shown wbut becomes of them. 
Naturally since the chips are a by product, 
and a rather undesirable one at that the 
management is interested merely In getting 
them out of the way as quickly as possible 
Large and progressive firm* have In many 
case* built up system* and plant* for hand 
ling thefr chip* on what might be termed a 
production basis, just a* they do the work 
that they manufacture. At the plant of a 
machine tool company in Cincinnati there 
is a chip handling plant that is quite np 
to dute, and unique in some of Its features. 
The function* of the plant are to remove 
tiie oil from the chips, to provide a storage 
space for each class of scrap and to facilitate 
shipment of the material The structure 1* 
made of reinforced concrete and there are 
seven hoppers, each of which oontdtps a 
different kind of material or grade of chip. 
The extracted oil i* piped to the different 
oil filters and tanks. This catting til can 
then be used over again, and now til is 
added to make up for l o ose * . In addition, 
an antiseptic is put Into the oil for the 
prevention of skin diseases that the op¬ 
erators of machine tools sometime* eon treat 

from cutting oO*. The chip be**, fffll boW 
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PATENTS 

If you hnv* an invention which you 
dotire to protect we shell be pleased to 
have yon coneult an. Our booklet giving 
information on patent procedure will be 
'wnt upon request 

Scientific American 1* th* monthly 
now*.reporter on an the W* ladae- 
triad end eeientUte development*, 
Inventions and edentifle dleccx 
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a UttU over a carload of each kind of metal 
cot, and a a soon m a carload of any kind 
baa been accumulated It U shipped out. 
With Um plant running at full capacity a 
carload might be accumulated in a mouth 
A railway car la spotted beneath the hoppers 
on the track and the chips are dumped into 
it What become* of them after they arc 
placed in the railroad cars Is largely a 
matter of conjecture, as they are sold either 
to dealers in scrap material or directly to 
foundries and steel mills which have need 
for them and means of consuming them after 
they have been compressed —American Ma 
chinUt, 60 10, 3 pp, ill 

Industrial Progress 

Mariemont, an interesting example of 
modern town planning ttnd dovdopmunt is 
now under construction just ontmde On cm 
natl, Ohio The completion of this town 
will achieve the goal of yearn of cnreful 
thought and planning on the part of Mr* 
Mary M Kmery of Cincinnati und Charlie 
J Livingood, manager of Mrs Emorj n ex 
tensive properties. Mrs, Kmery is to spend 
millions for the establishment of this mod 
cm community to promote the hoppinesK 
aud contentment of citizens of moderate cir 
eumutants* and to provide, witliin thpir 
moans the conveniences and neci unities of 
life conslstont with present-dny American 
standards of living, only a minimum projj- I 
erty rental will be charged, whith will N > 
jqst sufficient to pay a modi rati ri turn 
upon the capital invested The deulopnient 
comprising some 305 acres, will bo provided 
with complete underground utility systems of 
the most modern and approved tvpo*. Thin 
will be about 11 inihn of improved Ntrv*< tn 
paved in accordance with the last prHctlei 
Humus for a population of mon than 7(HM) 
people will be provided by Constructing 
houses of various kinds, such as apartmi nts 
group houses, and semi dt tuchcri and di 
tached hongwi. There will bo araph upper 
tunity for annuo mint and reertotion rdu<u 
tion and worship through the pnt«blibhmuit 
of parks, playgrounds and athletie fields 
schools and churches A feature of th« 
town will be it# attractive Town C< liter und 
Village Green situated at the eonvi rgeun of \ 
several important thoroughfan h About the 
Town Center there will be numerous puhlie 
buildings and business cHtnhiiRhmrnts in 
eluding » town hall, library community club 
house, hotel, theater, post offict bank 
stores and business offices, and a public i 
market place Industrial sites with ixrcl | 
lent railroad facilities will bo available Tin 
induntrial area, when completely developed 
will provide employment for 3,000 to 4 OOU ( 
workora.— American City, 30 3, 5 pp ill 

A New Method of Cleaning Casting*, 
successfully ex pa rim anted with at the Erie 
Pa,, foundry of the General Electric <-<> 
was described by Carl R Lmkhurt of thut 
plant in a talk before the uumbir« of the 
Pittsburgh Koundrymmi** Association He 
reported not only a considerable Having in 
labor but also of time since the method 
briefly is that employed in hydraulic mining 
and a casting which would require a days 
time of two men to clean by hand has Ism 
done, the speaker stated, In 80 to 45 min 
ute*, Dust, that makes cleaning room work 
so unattractive to the workmen is ulirm 
nated and apparently the posHibllltics of th< 
method have only been scratched \ centrif 
ugol pump boosts the water prewmre from 
100 pounds to 250 pounds and delivers about 
256 gallons per minute It was nocessary 
to dig a sump and to connect it to the sewer 
system, to dispose of the excess water A 
Monitor turret type nowde, with three 
quarter inch tip similar to those used on 
the docks of fire tugs, was adopted, mounted 
on a three inch standpipe, the piping from 
the pump to the nowrie being three inches 
The operator stand* just outside the room 
and heavy plate glass windows In the walls 
just above the notaries permit Mm to look 
into the room to watch the progress of the 
work. A pmall one hglf Inch pipe with holes 
drilled In It is Installed just above these 
windows, so that the operator can wash 
them off from time to time as they become 
covered with dirt during the washing Optra 
tion. All of the waste material fe washed 
down the sewer, which never become* clogged 
and the cost of handling is thus eliminated 
The sand, gravel and coke which remain be 
hind are naed over again This washing 
process has eliminated all of the dust usu 
ally seen In a cleaning room whore large 
castings are cleaned find makes tt a desirable 
Plat* la which to work—/raw Age, 118 18, 
2 WKW. 



The Advantages of 
Enclosed Speed Reducers 


JonMM Sp mad Rad oca r driving Coal 
F—dmr* in By Product* Coke Plant 
Motor tpeed 1160 R P M Final 
apaad 36 I R P M —ratio 33 to l 


The enclosed speed reducer has many decided 
advantages over the old fashioned method of 
obtaining speed reduction. 


1 Pulleys* exposed gears, belts* ropes, chains and 
their constant upkeep expenses are eliminated 

2 Greater power efficiency is obtained. 

3 Require much less space than other devices nec- 
cessary to obtain equal reduction 

4 Conform to present day safety laws No chance 
of injury. 

5 All gears are enclosed, operating in an oil bath. 
No attention needed other than oiling 

6. Not affected by abrasive dust, gnt or adverse 
atmospheric conditions so destructive to other 
types of transmission equipment 

7 Decreased cost of transmitting power with a 
reduction in speed as compared with other me¬ 
chanical methods. 

These are the more general advantages. Space 
prohibits listing the many specific advantages 
obtained by individual users. We will be glad 
to give you more detailed information on Jones 
Speed Reducers as applied to your in4ividual 
problems. Your request will have the immediate 
attention of our engineering department. 


W. A. Jones Foundry 8C Machine Company 

Main Office and Works: 4407 West Roosevelt Road, Chicago 
Brandi Sain and Engineering Offices* 

New York Pittsburgh Cleveland Buffalo Milwaukee 

Qmrch and Murray St*. Union Trust Bids. 226 Superior Avs^ N W 184 Main St 425 B. Water St. 



Transmission Service 


TN addition to spur and 
1 worm gear speed re¬ 
ducer*, we manufacture 
a complete line of power 
treniuUilon appliance*— 


The service of our en¬ 
gineer* Ja at your com¬ 
mand. Their experience 
may prove very hateful. 
We will ba glad to have 
you write us* 



Jones S' 


and Power 



Seducers 


jiff Machinery 
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RSHEIM SHOE 


good looks of The 
Florsheim Shoe is more than 
a surface finish—it endures— 
it is the outward expression 
of the genuine quality within. 

t&ftost Styk *—‘Sen 'Dollar* 

Th* SKmlo—c5X 14 s 
One of OfUndred 5tyW, 

J9u okitf of Scyia on 'Xjqtmt. 

Tke Florsheim Shoe Company 

sflCanuftqwwn CHICAGO 
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There to Only One” R V D "Underwear 
BtoAlwaye identified By This Bed Woven Label 

MADE FORTHt" 


B.V D.j 


M B VX> ” 

Union Suit 

(fttaatad PMtWf*i 

Mefl'sll 50 the mh 
Yootht 85c 

W B V D ** 
shirts end Drawers 
85c th* garment 

Men p B V D Underwear 
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The Criminal u an Inventor 

(Continued from page BVt ) 

over the entire sheet. Aa astounding Sight 
greeted the gase of the official*, for where* 
ever the man had written In spittle with his 
pen the words and letters stood out deafly 
m black and could be read as easily ns,any 
other writing 

This method is not on the official roster 
of seent communication methods and it was 
unknown to our letter inspectors in the late 
war until a friend of this writer bore the 
secret to headquarters. 

Mention of this affair brings to remem 
btauce the fact that convict* have been ma* 
ter in\pntor* of secret methods of communl 
cation and of smuggling, some of their prac 
tiers and codes being of the most ingenious, 
complicated and surprising kind But this 
matter has been treated at length by others 
and I have not space to go Into details here 
The art of hidden communication reached Its 
height to be sure in the days when talking 
a as forbidden among prisoners. 

Another type of invention to which the 
criminal has devoted unremitting attention 
for centuries is the secret door or magical 
cabinet The reader must remember that 
no castle of old fashioned romance was with 
oat the former and that the Utter ha* been 
widely employed by conjurers and spiritists. 

Since such products can hnrdly have had any 
licit use to begin with, their attribution to 
criminal origins is almost automatic. A 
idngle anecdote will acne to lNu*tratn the 
uses to which magical cabinets were put 
In the fall of 1870 a most distinguished 
looking gentleman somewhat far ad\aneed 
down the slide of life, to judge by his snowy 
hair aud silvery beard, nrriwxl at the Ilotri 
Geneve In Naples >Mth him came a bat 
ferj of large trunks and, whnt an* more to 
the estlntic eye u most |>re|K>eet)ttring dam 
sel—full and stately and ripe to opulence 
The gentleman anuounced that ho was hng 
llsh and permitted hlmsrlf to 1m» called 
tnilord though some thought there wuft a 
Teuton burr in his consonant*. The Indy 
am* his liioee and occupied a mom adjoining 
that of milord which fuct is important to 
the unfolding drama 

The newly arrived couple had no *ooner 
got their trunks opened than two largo ci*h 
inets appeared in the shape of moderately 
high desks with drawers below and a tablet 
aboie that was pulled down for writing dis 
dusiug other smaller compartments and 
drawer*. Whoever luw meandered through 
the noo antique shop* must he familiar with 
those contraptious As soon ns these affair* 
wore unpacked, milord pushed one of them 
through into bis niece s room pulled out a 
small drawer that was fitted with lock and 
key, passed his arm back until it must have 
struck the back and then carefully mo\cd the 
cnbinet mcr with It* bark against the door 
connecting the two rooms, which had mean 
time been closed Going to his own room 
by way of the halt, he placed his cabinet in 
a similar position against the door pulled 
out a drawer corresponding to that he hnd 
drnwu in the opposite room and mnde some 
marking on the door with a pencil This 
done, ho drew his cabinet away again, rut 
u piece out of the thin panel of the door 
a 1th an anger and a jigsaw and put his 
cabinet buck into place 

\ few days later, aftir the newcomirs 
had satisfied the host of their superior breed 
ing a thing not difficult to do if one hmo 
the rapdy bank notes, the milord Inghse 
stopped in to \isit Amalfi the principal jew 
tier of the plnce He went over the jeweler * 
stock with fat sujMirdliousness and wound 
up by buying a scarf pin for a thousand 
franc* He paid in cash and asked that the 
trifle he sent to him at the Hotel Geneve. 

A week later ho appeared again with a 
most beautiful jeweled and enameled watch 
( ould Signor Amalfi supply the missing 
stone* and repair the injured comnel? In 
deed he could a* well a* soy man on this 
rich round ball So the watch was left and 
soon thereafter called for 

On the occasion of this third visit, milord 
looked over a good many precious trifles, 
bought a bauble or two and remarked css 
nally that Ms niece had become engaged and 
that he must go to Paris and boy a string 
of diamonds, which "was to be her gift from 
him Gould Signor Amalfi roeommebd the 
beat jewpler And Amalfi, quite Up to human 
expectations duly and fluently recommended 
himself So saying he brought forth from 
hi* safe a collar and necklace which bad 
jnst been bought from the unfortunate 
Prince** dl Paoto for a ridiculously 
sum The thing Fu readily worth 
franca. But, under the ritcmnstance** 

000 would fetch this marmeloftf , pfewtfcm, 

i egNfiMjs 


Milord examined tt critically and wont away 
saying that he would consider He really 
had fancied something more expensive for 
bis beautiful niece. 

Poor Amalfi sat In the brine for several 
days before milord deigned to put in an ap¬ 
pearance again. This time he had mad* up 
his mind to take the thing, After *H> it wa* 
money enough to spend on a woman** throat 
But he would have to arrange to bring the 
money from bis hank in Rome. That would 
take fonr days So then 1 Let Amalfi bring 
the trinket to the Geneve at II o'clock on 
Saturday and nil would be well But the 
whole business must he a secret from the 
niece She must under no circumstance* see 
the necklace or suspect the jeweler * mission 

On Saturday Amalfi appeared And wa* 
ushered up to the room of the milord with 
wist ceremony He found bis distinguished 
client waiting foT him They sat down at 
once and the diamonds were passed over to 
milord for a last inspection H« bad them 
in his hands passing a critical eye upon 
them, when there came a light tapping on 
the door and a musical young woman’s voice 
calling “Undel Uncle!' 

Milord spun about in a twinkling tossed 
the diamondn and their case into a drawer of 
the cabinet, beside which he had been sitting, 
took a key from hi* pocket, ostentatiously 
displayed it to Amalfi and locked the drawer 

He wa« none too swift, for the resplcn 
dent niece opened the door without farther 
ceremony and came Into the room annonne 
ing that milord ■ tailor had been waiting 
some time in the other room and wan fum 
Ing 

With a wink at the jeweler who bent n 
favoring eye upon this young charmer, milord 
remarked that his niece would entertain 
Signor Amalfi while he went to appease the 
tailor 

The jeweler and the beauty sat and chat 
ted They chatted of this and that Thej 
watted They grew s little re*ties*. The 
Indy relieved the situation with slight 00 
quetries which rallied the flagging patience 
of tho Jeweler Again they chatted and onn 
more waited At last the girl grew impa 
tient, sold that the tailor was an old bore 
and went to summon her uncle 

Signor Amalfi waited aloun now He 
waited an hour Then he summoned the 
hotel proprietor who assured him that hi 
hud seen milord go out with a gentleman 
and milady soon ufttrwards, evidently In 
quest of her uncle Amalfi mentioned the 
necklace and Indicated that he had seen the 
thing locked into the drawer of the cabinet 

Tbo landlord threw np hi* hand* in horror 
W hot an abunrd fear of Amalfi'*! ^ hy 

these people wore finer thim upvm gold It 
was the way of grout folk* like theft® to he 
forgetful No doubt milord had gone off on 
some tangent and his nice© wgs seeking Mm 
Li t Amalfi contain himself Besides, weren t 
the diamond* locked in the drawer 

Content once more, the jewsler relaxed on 
a couch and w aited, the hour* passed, then 
the day At nightfall he would be put off 
no longer La tho Knglishmsn like it or 
not, he would uot go home without hi* din 
mnmU» and he must go home He'd break 
Into the cnbinet and if milord wished to sue, 
let him try it 

A poker was procured and the drawer 
broken open There Iny the jewel case. Jeer 
mg open with its Matin throat But the dis 
monds? 

Milord had merely stepped around Info hU 
niece'* room, pulled out the trick drawer 
there roachod in, taken the diamonds and 
gone upon his way And the beautiful niece 
having allowed her dear unde to catch the 
boat, hurried after him and took a train 
going in th* opposite direction AH her cf 
facts und bis, excepting Some empty trunk* 
had been previously removed and there wa* 
nothing by which to truce these eaWmr 
thieves. 

Taking the Stench ee Oat el 
Industry 

{Continued from peg* J7fi) 

that a cubic Amt of the carW will tain 
up, the distillation temperatures necessary t» 
recover It from the carbon, and like factors 
But the largest Installation for this purpose 
handles only about 4,000,000 cubic test daily 
where a garbage reduction plant for a big 
city would require the bandting or twenty 
five or svefe ft hundred times the volume of 
gas. 

The uu*est giaoHne-recoVery plaflt uses 
from tfii* to twelve tom of the earboo In 
thro* different absorb**, only two M them 
working at a time, while a AM j 
ttftiM* so rroftr <*tir six « aStt • 

ffcTOwiu oas. At that a* te, am* 
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reduction world would need towers wntuln 
in* a good many tons of the coco on ut char 
coal, a considerable In vestment However 
Dr Chaney says that when the chemist 
knows the trtenoh load' factor of this par 
hcular imiaance, probably ho can so arrange 
his carbon sponge that smaller quantities of 
curlxm will handle larger volumes of gas 
bHng arranged so there is moro exposure 
surface. 

Tbe cost of the carbon sponge Is not so 
serious ns cortuin other factors Once 
bought it can bo used over and over, but if 
power must be used tu force several hun 
dred million feet of garbage gas dnlly through 
an absorbing system ut high pressure even 
if it cun be done as cheaply ss two cents 
pt r thousand cubic feet per day the power 
charges wuuid come tn several thousand dol 
lars a dav f which is too expensive There 
fore the engineering design must''be worked 
out with a view to keeping the power re 
quire merits at a minimum 

The bare suggestion that offensive odors 
can be eliminated has aroused great interest 
among manufacturers in the stigmatised In 
dustries, indicating a willingness to make 
their plants inoffensive as soon ss science 
shows how But at present the chemist, sur 
rounded by eager questioners nho want to 
know what can be done In thie case or that 
oaka for more time to get facta like those 
of the stench load, the power cost of handling 
gflRcs, the kind and quautity and absorbing 
capacity of carbon for different purposes 
nntl other problems that require further re 
search. 

Instead of burning or rendering garbage 
an Italian scientist, Dr Giuseppe Beccnri 
simply calls microbes to the colorh and let* 
them make an odorless humus for the gar 
dens out of kitchen leavings, stable manure 
lawn clippings fallen leaves animal car 
casses and other wastes found in the garbage 
can Fermentation does the work inoffen 
sivedy The fats Hnd tmiknge arc lost to be 
sure but something useful is left nevertbe 
less, where incineration destroys everything 

It is an Improvement on the farmer r 
manure pit and the compost heap m your 
backyard where you pile grass clippings and 
leaves to rot I>r Beccari first worked It 
out for Italian farmor* and the principle 
was adopted by municipal authorities in 
that country eight or ten years ago Coal is 
too expensive In Itftlv for < Ither incineration 
or reduction, and dumping garbage in such 
a crowded country involves expensive haul 
lug So tbe Boecari system succewfpl there 
is now being demonstrated in France, Eng 
land und this country 

By this system the garbage cart* back up 
to a Becoari rymothermic cell" and dump 
their contents until it in filled This cell la 
Beccari’s invention It may bo any sine 
from one cubic yard up but for city use 
there is a standard cell about ton feet high 
and eight by nine feet in width and length 
built of tight masonry or concrete tightly 
coveted to prevent the escape of odors 

The thing Is practically n stnvi In vhhh 
garbage burns bv fermentation or bacterial 
action instead of fire For there is a grate 
■t the bottom upon which the garbage rests 
and air duetn for the creation of a draft 
tuid a short to*er corresponding to u thira 
ney The ceil* are built in series and after 
one bus been filled and Hosed the tern pern 
turn of the garbage rises to between 140 and 
100 degrees Fahrenheit, remaining hfmtml 
for about twenty days, according to*the wa 
aon and weather, and then slowly cooling 
down In from 80 to 4fi dnys it is opon<*l 
Nothing it left but a moist residue resem 
bllng loam which, when dried can he used 
to enrich garden and farm soils like com 
post The carcass of an animal put Into one 
of these cells Is reduced to the skeleton, free 
from flesh and cartilage Everything in 
garbage except bones crockery, glass, metal 
and the like is reduced to this residue 
which ia odorless, and better than compost 
or manure from pits as a soil enricher be¬ 
cause it contains some nitrogen phosphate 
and potash The gates generated during the 
process past through the tower where there 
are “baffles * or shelves with layers of absorb¬ 
ing earth and snlfate of iron that catxA and 
fix their volatile nitrogen and ammonia for 
fertiliser This escaping gat It made quite 
odorless. Garbage in these cells has, for 
teat purposes, been inoculated with disease 
germs as virulent as the anthrax spores, but 
at tbs end of twenty days the germs had 
been utterly destroyed 
Then, then are gnat things a-doing in tbe 
meat packing Industry, long infamous in this 
matter of industrial perfumes, and damned 
by and large for them 

i The other day, a chemical engineer con* 
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n toted with that Induttry mada a prophecy 
that promtm a revolution 

He said that within two year* every suc¬ 
cessful meat packing plant of any sise would 
adopt a new process eliminating obnoxious 
odors, and tlint the soap-rendering works and 
garbage disposal plant would soon fall into 
line behind the packers 
It may take more than two years, but 
otherwise the prophecy seems conservative, 
for today this prouwa is foremost in the 
thoughts rtf packing house people all over 
the country It is well worth thought, be¬ 
cause it promiaca to cut down to lees than 
one half their pnmnt overhead expenses, and 
give them more high grade products to sell 
There is really only ono department of a 
packing establishment that generates often 
slve odors—the tank house (Hint depart 
menta nre preparing food under Government 
inapt** tion and ht»\e the appetising fragrance 
of tin. butcher shop and kitchen The tank 
house handles uhnt enn t be user] for food, 
turning it into sonp grease nnd fertiliser 
and just to bo certain that the soap grease 
will he made into soap it Is gr»n< rally do 
until red ami made uncutublc beforehand 
There arc four ways a plant engineer 
oiu-l wait] In which products leave n packing 
house They go bv team by railroad down 
the sewer-—or out through the tank house!' 

llutchtrs admit that this part of the plpnt 
hn» been most neglected, though its odors 
hn\e b<*cn reduced liv quick handling of tna 
terml and cnnstnnt rleuni ig In recent year* 
NeverthcJeas millions of pound* of ff*»od 
food lime, through in gleet, gone to the tank 
house and the nature of the mutenui* lion 
dh d together with the method of rtmlcring 
them with steam, has made bad smtlis In 
et itnblt 

Now this mw proces* enlletl ‘dry roudir 
lug ban bten deviJnfMHl by Myrirlc I) Tlanl 
Jng, rii(h rintendent of a big UhicHgo meat 
packing establishment and It has led John 
I* Harris a chemical engineer to make the 
ftboxi prophecy 

The idea is something like this 
Around the rib*? of meat animals there is 
fine fat and tallow, easily rendered for food 
by cooking In its own Juitv ' in *t« am 
jacketed ketths as mother iuu.il to ' try out* 
leaf lard Hut that Is only 15 per cent of 
the fat in tin. uhirnal There in a lot more 
In the trimmings, bones and various parts 
that Ho not go into tli< butcher's meat 
These bnvt bc« n sent to (hi tank house and 
put through a wet rfnderlng" process h« 
mg cookwl with a considerable volume of 
wntpr in n cloned pressure tank Sueb fats 
ure high In acid strong in flavor and odor 
and unht for footl The tank water in which 
they are cooked is heavy with meat solid* 
which are extracted and dried making tank 
age T he odor of tnnkage is *o bud that it 
is used chiefly for fertiliser though it could 
be used for stock and poultry food if of a 
better grade bringing more money to the 
pucker and the farnur 

For years packing house men have sought 
some wav to get rid of the tank water, which 
is blamed for all the stench and wnato of 
the tank houw This new dry rendering 
proi-esB handles tank house materials with 
out water it extracts the fat by roasting 
Instead of boiling and changes the odor of 
the tank house from a fertiliser smell to one 
of cooking The trimmings bone* and other 
material are first chopped fine in a hashing! 
machine and Ihtn cooked in a revolving 
kiln that keep* them in constant agitation 
When sufficiently cooked they go to a per 
colatlng machine the invention of Mr Hard 
ing that separates the fat from the ‘ crack 
linga ” Ilithorto it has been impossible to 
get a satisfactory percentage of fat out of 
the cracklings by nnv dry cooking process 
but this percolator does the work experts 
say Besides yielding more Industrial grease, 
and a better quality without offensive odor*, 
it leave* cracklings instead of tankage to be 
ground up into stock and poultry food~a 
coarse grade of Philadelphia scrapple" for 
the cows and chickens, as it were 

Kverything that goes into the meltor 1* 
fresh and sweet and come* out fresh and 
sweet Tank house fats rendered by this 
process, though used only for industrial pur- 
pones, arc in many cases of food quality 
And more food fats can be saved from the 
tsnk house by dry rendering Beside* mnk 
ing bettor products, and effecting marked 
economic* in labor and fuel, this process 
makes the tank house a pleasant place to 
work, where heretofore it has been avoided 
by everybody In a packing establishment ex 
cept the folks who had to work there, and 
they have not always been the best kind 
of workers because nobody wanted that sort 
of job ff fas could hold down a pleasanter one. 
Another odor that seems scheduled for 

(ftMML Kotow he* ettr mdemmemt. /* Mte# wftfc ****** IWUi ij *****m 
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insignificant part of a car, but 
when 500,000,000 of them are 
used in a year, they run into a 
large sum of money 

Big little items 
in the family budget 

About 70 per cent of the parts of an 
automobile consists ol small bits of 
hardware, such as washers, nuts, 
bolts, screws and pins 

These arc small items in a car’s con¬ 
struction, but they represent large 
items m the family budget For in 
a single year, the General Motors 
family uses 500,000,000 lock-wash¬ 
ers, 250,000,000 screws and 100,- 
000,000 pins of various kinds 

By standardizing these minor parts 
for its divisions, General Motors 
effects large economies which con¬ 
tribute to the quality and value of 
its cars, and increases the sources 
of service to their owners. 

GENERAL MOTORS 

Buick Cadillac Chevrolet Oakland 
Oldsmobile GMC Trucks 
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BIG MONEY and fort sake: every owner bays 
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AMERICAN MADE METAL TOYS AND 
NOVELTIES 



MANUFACTURERS on largo scale and home¬ 
work t- r* wanted to manufacture metal tors and 
novelties. Barking Dogs Wag Tau Pups. Wild 
ibiles Indiana Bird Whistles, 
i Toy goldters, 
lathing 
unities. 

Cua ran toed ranting forma complete outfit, fur¬ 
nished manufacturers from |G 00 up No experi¬ 
ence or touts necessary Thousands made complete 
per hour 1924 business starts now We bur 
goods all year and pay high price* for finished 
goods Cash on delivery Contract orders placed 
with manufacturers. Special casting forms_meda 
to order Catalog and information free 
snondcnce invited only if you mean business 
Cast 1 rod acts Co 109* Boston RoadT Nei 

BUSINESS OPPORTUNITY " 

YOU CAN have a business profession of your 
own and earn big Income in service fees. A now 
system of foot correction readily teamed by any 
ono at homo in a few weeks Easy terms for 
training openings everywhere with aU the trade- 
you can attend to No capital required nr goods 
to buy. no agency or soliciting Address Stephen¬ 
son Laboratory £8 Back. Bay Boston Moss. 
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st particular requirements. Chemical Hervtoe- 
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T BUT L PATENTS. Established In 1900 To 
tou^or s^Vrh^Cl^tri^ A Scott 778SA Carson 

FOR SALE 

ASSORTED SIZES p C MOTORS % HP to 10 
HP These were used by us in our old plant which 
was in the D, C. district. Wc guarantee them to 
he mechanically in good condition Will sell singly 
or enure lot. Write for prices, etc Address W 
RirU, I1 b Electric Ventilating Company 2860 N 
Crawford Avenue Chicago. IfiJnoi#, 

OUTRIGHT SALE or on royalty beds U S 
patsnt rights on an original Invention for propel 
flag l^ata. c jfohn N Cougblan 209 W 115th St 

PATENT RIGHTS for Sharp ■ tapping machine 
Will tap water and gas mains under pretwurw 
Patented In United Slates Canada and Mexico 
L, M Biddle, 919 Sonoma Street Vallejo Calif 

* at” GREAT BARGAIN all foreign patent*. 
Pocket sewing device Big money maker C A, 
Myers Company 8324 Wood lawn Avenue, t hi 
cago 111 U S A 

U 8 PATENT No 1 481 016 Container-lining 
forming device Applicable to loo cream or other 
Industry Hermann It I^onhard llalrdon Pnter 
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WORLD-ROMJC SYSTEM MasLrkey to A» 
Languages, Primers 91 94 each language Bo¬ 
hemian Bulgarian Cantonese Danish Dutch 
English French German, Hungarian Italian 
Japanese, Latin Panjabi Polish Portuguese Ru 
man Ian* Russian Hpanlsh Swedish Prtmouneia 
tion Tables 90c each language Dictionaries, 

grammars, 4 000 languages Afroeemltlc, .Amerln 
die Eurjndie Indopadfle Slberle, Slnlndle I,an 
^g^ Publishing Company 8 West 4*Hh Str<*-t, 

MAILORDER BUSINESS 

START MAIL ORDER BUSINESS—Practical 
Information oonoaming it* wonderful opportunities 
obtainable through TTfF MAIL ORDFR NFWS 
Amsrlca s lauding mail trade publication Yearly 
Hubaerlptlon 18 00 Sample 26c Booklet free 

MAIL ORDER NEWS 1612 Bristol Bldg N Y 

$50 WEEK evenings I made it mail order 
business Booklet foi stamp U Ms how Sample 
and Plan *5 cent* href 12 article* worth $3 
Awcift ScotC Cohoes. N Y 

MANUFACTURERS 

UNUSUAL OPPORTUNITY FOR DIES Stamp 
ing Dte-castlng plating enameling aerew ma 
chine and wire products Reasonable Large ex 
eettent equipped factory Metal Cmft Manufactur 
Ing Co. Box 2698 Chicago. 

MISCELLANEOUS 

THE FUEL QUESTION SOLVED Through 
recently patented chemical p roc etui any grade of 
lignite coal can be briquetted so as to compete 
with the best grades of bituminous and anthracite 
coal Briquet* will be made and returned for tea* 
of any coal samples, free of charge ThU proce** 
can be obtained by guaranteed royalty b**i* or bv 
State or Territorial right* For further Inform* 
lion address Georg* W Love Mohrland Utah 

GENUINE Indian made basket* blanket*, best 
on earth and wampum Whole** le priced cats 
loime mailed free Francis Gllham Kelseyvillo 
California 

POSTAGE STAMPS 

14 VARIETIES Cuban stamps 10 rent* List 
of 6000 low priced stamps free Clmmber* ft*mp 
Co, 111-0 Nassau St New York City N Y 

SALESMEN 

MAKE 1100 WEEKLY IN SPARE TIME 8*11 

what tbs public wants—-long distonw radio iweiy 
ing Mis. Two sales weekly pays $100 profit No 
big Investment, no canvassing Sharpe of Colo¬ 
rado made $965 tn one month Representatives 
wanfcM at onoo. Th** Oiarka plan Is sweeping 
the country -write today giving name nf vnur 
county Osarka, 624 Washington Blvd ( hlcago 

SELL COAL In carload Iota. Side or main line 
Fxperienoa unnaoasssry Earn week’* pay in an 
hour Liberal drawing Recount 

Washington Coal Oo 898 Coal Exchange Building 
Chicago. 

Book Shelf Clearing 

-T*0 clear our shelves we are, 

1 offering & number of books, 
msny At Attractive discounts end all 
standard works of reference and 
usefulness. Write for hst of tides 
and prices. We shall be glad to give 
additional detab and invite inquiry 

sanmne American pub. co. 

*19 Broadway * Naw York 


elimination Is the 'Ashy* smell of the Ash 
market, wharf nml fishing vowel This has 
been a handicap for years In the Ash dealer's 
business, turning away customers Popu 
lyrly, it Is a humorous subject, but people 
in the Ash buslnoss do not see the joke 
For landlords refuse to root property to flah 
dealers, municipalities banish Osh houses to 
lonely places, and the restrictions and laws 
Imposed upon the industry for Its smells 
have beeu a serious handicap in Its develop¬ 
ment The fish business In thU country Is 
an undernourished infant Industry for our 
per capita consumption of that food Is piti 
fully urn all And the smell of Ash more 
than any other single factor, is held re¬ 
sponsible 

Science finds the odor of fish highly In 
tereating N 

You know of course that when you catch 
fish yourself, clean them immtajiately and 
put them right on the fire, they are not 
fishy either in smell or flavor You have 
said *Tlmt is bemuse they re fresh * aa 1 
let it go at (hat But scienct says you may 
hate just as good fish devoid of the fishy 
odor and quit* fresh hi flavor, days after 
they have been caught—yts, and weeks if 
they come out of cold storage—provided you 
understand what causes the fish odor and 
get rid of it 

Fish have u nnturnl slime that makes 
them slippery Tins is n coating that pro 
tecta them against buctiria us the skin of 
an apple protects its flesh from decay molds 
Small fiah caught and thrown back Into the 
water arc frequently uttuokml by diseases 
because their protective coating bus boon 
broken in handling \\ bile this slime pro 
hriM tlu. living fish it is itself inhabited b> 
b*1wteu 7 r i mid 100 iliffi rent families of 
octunle hiuhritt ubont one third of which 
are comparable with those that cause decay 
oil laud in meats and oth* r foods Fish 
tuken from the wnter will be sterile for 10 
or 12 hours Th* n the slum growing warm, 
and an excellent culture medium stimulates 
bnetirinl growth which penetrates the skin 
and flesh And then n your Ashy smell 
which isn't ohnrncterlstk of Ash at all but 
due to bad bundling It can be eliminated 
by blitcln ring ebuning and cooling fish us 
soon os tin v are < uught 

This dtnt tails right in with an interest 
ing new sales method that has lately sprung 
up in tin fish himimsH Instead of selling 
fish wind* thrir meat is cut off in boneless 
hlits wrapiml in w«Ur proof purthnu nt 
pup* r and wild ready for cooking Those 
fihts are so devoid of odor that they cau 
In k* pt in a grocers ice box with butter 
and tip butch* r and grocer urc uble to sell 
fish giving wider distribution If ft housu- 
wift wants boiled fish all* can cook it right 
in the parchment paper and nobody will 
know slu is going tu liuvi fish for diunir 

Inhere is iiuotli* r way to get rid of the 
hshy smell in markets on wharves and psr 
tienlarlv in fishing v i sails 'Hie odor of a 
w*II s* ntfnned fialung vessel tumbling nrouu<l 
out at w u doesn t bother people on shore 
but It is som* thing that fishermen have hud 
to put up with for hundreds of years 

* \\hou it is going full blast ’ says Captain 
Frederhk \\ illinni \\ nil ace the son novelist 
it will blink*u white paint make n lamp 
flame turn blue and discolor rubber boots 
I could write n monograph on btlgi p* r 
fumes 1 ve sniff* d cum dr fti/j/c on th* hall 
bnters nnd trawlers of the North Pacific, 
th* sharkers liaddo* kers and Rteani trawlers 
of the North Alluuti* the red nnupi*er 
smacks of the Oulf and a f* w others Jn 
Homo craft it is strong enough to make a 
skunk die of vexation at being unohle to 
surpass it or make u shark cough or turn 
tin stomach of an imtri* h 

To git ri*l of this odor fluhnrmen rip up I 
decks tnk* ballast out and a* rub it witbi 
lime. Hint, wash the hold und hHVi a sweet 
ship for om out going voyngi but ns soon 
os fish are caught again, the bilgi begins 
to get fouL 

Kesujes writing novels Captuin W nllnefl 
edits a fishermen h trade journal and not 
long ago sot out to s*e what Science could 
do to deodorise the fish industry lie suit 
out u chemical engineer M M Stone, with 
one of his sub-editors to make a study of 
hilge w utcr in the fishing vessels that come 
into BoBtou harbor Sam pin of bilge water 
were taken allowed to ago * vi ral days ex 
amiuod and found to contain organic matter 
in onspension that gave off •ulfuretted by 
Urogen—which is the odor of a had egg 
What Captain Wallace anid about white 
paint woe confirmed chemically for whito 
paint contains white lend, and that 1b soon 
blackened by nulfurettod hvdrogen The 
; chemist then made experiments with differ 
| (<7o ntinued on page 4*W) 
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GMC Tractor Trucks 
Reduce Ton Mile Costs 


For transporting volume tonnage—for haul¬ 
ing jobs where loading and unloading is a 
slow operation— 

GMC tractor trucks provide the means of 
utilizing a power unit to its full capacity, and 
at the same time they reduce materially the 
ton mile cost of hauling. 

Consider the Waldorf Paper Products Co of Minneapolis, 
manufacturers of cardboard containers. Six GMC trac¬ 
tor trucks with semi trailer equipment are kept con¬ 
stantly busy hauling from six to eleven tons. 

Lika switch engines, these tractor trucks “spot" the semi¬ 
trailers anywhere to await loading with scrap paper and 
likewise leave them for unloading new containera. 

The saving, because of the flexibility of this 
equipment, is at once apparent. Further sav¬ 
ings are made possible by GMC tractor trucks 
exclusively, because the famous GMC Two- 
Range transmission provides speed over good 
roads, and pulling power on bad. 

Ask the nearest GMC dealer for definite facts 
and figures on the economy of tractor trucks 
in hauling volume tonnage, or write for 
special booklet. 


General Motors Truck Company 

Division of General Motors Corporation 
PONTIAC, MICHIGAN 

In the Dominion of Canada _ 

General Motors Truck Company of Canada Limited Oshatva, Ontario 
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‘■Rare beauty of'Tone 

use 

Federal c ^adio Tarts 

When only Federal Radio Parts 
are used in your receiving set, the 
beauty of tone and clear speech 
reception is exceptional* 

Behind each of 130 Federal Radio 
Parts are exacting standards and 
traditions of over a quarter-cen¬ 
tury’s leadership in the field of 
tone reproduction. 

Insist on Federal Parts 
when purchasing , 

_cderal 

StamtedRADtQftodoctt 

A Stadia Work Bewcft* aid* the wovtc* 

I* avoiding pitfalls. Sold by Federal D«oJm—25c. 

In Canada, 35c 
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RADIO 

RECEPTION 

The Radio Tube, through radio te¬ 
lephony ud pubbc broeg ce i Un a. he* 
bean luyriy mrtrumenul to ortabbfa. 
m% the new end m uonnod interest to 
humanity attuned to Radio Tim tre- 
■ mdei ua prog— m Radio ku brought 
sboK the deve l opment of ratho rocenr. 

seti FMutbOf m dear reception of 
vote* and mime throughout the broad 
caat world 

Cunningham Radio Tube* are the 
product of yean of research and «- 
penmcatal weak by the eogmeen of 
mat great ecwnfcfic ofoanitaboo the 
Research Laboratory of the General 
Electric Company 

There a a Cu mu-ham Radio Tuba 
dewped to meet tfva requaeoam* of 
yout particular eat —ask your d—iw 


PATH! NOTHZ 



Cunulsehsra 4tH»te Out* Book fully oxablaln* 
car* snq operation of Radio Tuba* now avotlabl* 
by sending 10c In stamp* to San Frai 


inclseo 








n^Nwju&iyv^iiT 

imnssEnsi 

sai.-.L£sval 

fiswiaf’-wl 
EtsazHBI 
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Radio Notes 

Lightning and tha Antenna.—Another 
fall, winter And good part of the spring have 
rolled by and we are back to summer days 
and electric storm*, which ore the curve of 
radio At the Drat signs of warm weather 
many radio unthuriast* proceed to taka 
down their antenmc, for fear of the light 
ning hasurri let according to Dr J H. 
lVlhnffer, chief of the radio laboratory of 
the Bureau of Standards the lightning haz¬ 
ard is practically ml Only for outside" an 
ten ns need lightning protection be constd 
ered at a)] he says. It is very rimpia A 
small und cheap device coiled a lightning 
arrestor should bo connected between the 
antenna and the ground wire on receiving 
seta An antenna Is no more Ilk* ly to bring 
lightning into u house or apartment than 
are overhead telephone or electric light wires 
The principal hasard from antenna} is from 
stringing outdoor mitruns? oyer or near elec¬ 
tric light wires A number of person* have 
met death by electrocution from this cause.” 

Convenient Power for the Radio Re¬ 
ceiver is now available in the recently 
introduced ' Unipower’ unit of a well known 
storage battery manufacturer This unit 
combine* a special form of chemical re- 
chargor with the usual storage batteries for 
the filament and the plate circuits of tho 
rccilvlng aet. The unit is permanently con 
noctcd with the electric light mh ket, *n that 
it is iielf-charging and will “flout in oil the 
line and the radio listener may nse the 
lighting current direct so to speak, properly 
rectified and reduced to the required volt 
ages Tho Lnfpower unit is kopt Ht full 
potential by fresh uirrent coming In as fast 
rh the sot uses it up Thus an owner may 
operate twenty four hours a day if ho 
uishe*. No battery truckling bussing or 
fading out such as occur ubcu batteries are 
Just too good to throw nway ia tXfieripnced 
The receiving net is always maintained at 
its utmost efficiency so far as the battery 
current is eoueemod The new unit will last 
for yours, according to the manufacturer It 
come* in a heavy oak case with connections 
grouped in a compact platt. at oiu side 

Spark Interference comes up for dia- 
cumlon in the April issue of Radio Rroadrant 
We arc add that tlm troublesome spark 
signals should not bo so disturbing to us 
because a BOO kilmydc signal <fi00 meters 
w«ie length) is far enough sway from most 
broadcast frequencies ho that but little Inter 
ference should be exiierlenocd except by 
those who are vtry near the spark station 
But most of the troubh does not come from 
this spark signal frequency For some reuson 
better known to others than to us many 
spark set* noar New York Ilnrbur arr oper 
oted on a frequency of kilocyela (400 
meters), right in the middle of the broad 
cast band At n recent monring of radio 
experts in New York representing the If 8 
Department of Commerce the Canadian Gov 
ernmeat and the commercial radio com pa 
ntc*, it was agreed that spark trammuwuon 
should be done away with a* soon as prac¬ 
ticable (perhaps within a year) and that 
the (klft-kilocycle frequency should not be 
used at all bv ships in American water*. 
Thi* it a moat admirable achievement and 
wo are sure the radio public is much in 
debted to those responsible for tho innugura 
tlon of this change In ship radio traflte 

The Sodion Tube, cleverly called "The 
Golden Rule Tube because It cannot be 
made to oadllate and thus Interfere with the 
radio reception of others is coming more and 
more Into use. It is quite different from the 
usual vacuum tube, although it Is alio a 
three-element tube The sodimt docs not 
have a grid or control dpctrodi interposed 
betwoen the filament and the plate Its 
nnme is derived from the f*ct that It atilixea 
some unusual properties of an alkali, such 
as sodium, and operates through the flow 
and control of ions. The input circuit of the 
sodium is connected between an electrode 
called the "collector which correspond* to 
the grid of tbs ordinary tube* and which U 
bent Into a U-shaped plate that partially snr 
rounds the filament with its open ride to¬ 
ward the anode of plate. The output cir¬ 
cuit contain* tho usual bead telephones or 
transformer primary and batteries and 
runs from this plate or anode to the fils 
merit The output of the sodion Is a vary 
lng plate current In addition to the collec¬ 
tor and anode members, the sodion tube con 
tains i non inductive beater coil which |g in 
scries with tbs filament sad la entirely en¬ 
closed between the tube find an Outer gigs* 
envelope 



Burgess “A” Battery 

Introduces a New Silent Partner 

Notice fill h«’s asciis M Sa*--mi Rotate —~—0 


BURGESS BgTTKRY COMPANY 
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IMPROVED/ 

The popular Pacent Forty Plug scores 
again 

i You will appreciate the 
shock-proof beading at the 
base of the neck—the bril¬ 
liant lustre of the new case* 

Better than ever—and the 
price is still 50 c. 

Pacent Electric Co , Inc. 
23 Park Pise*. NowYorfc, N Y 
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EASY TO LEARN AT HOME 

To* e*s ssethr sad askUy bssovs s "esrtte of 
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**d dUfifsmi fiirsUbSd five far mott—i work 
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art of. tb*jo»p Wl** Wbat witb tha slmph-t 

floSw <6 tSt AttWtfbufoupec-hGterodfrae 

dmlV M watt U tk« development of tadlo* 
fr^ttstief circuit* and reflex circuits, it 
bwoa&w poMbh to produce com pact *et« 
whlck operate on cncll looped No factor 
ha* had 4 trtater influence on this move 
than the dry battery tube, which make* 
poadbie the uh pf tour, five or six tubes 
with a few dry oeiU for the filament cur* 
rent Not Jong &fo the writer of these 
lines attended the demonstration of one of 
the Armstrong super-heterodyne receiver*. 
This particular receiver has a small, oblong 
loop inside the lone cabinet the latter being 
provided with a handle so thut It can be 
carried about Although the demon stratum 
wga held in the steel encased Wool worth 
Building, loud apd dear radio concert* were 
intercepted from the local station* and even 
from a station in Philadelphia It Is (>oei 
tively Uncanny, this business of carrying a 
radio set about a room, while a concert 
comes out of the loud-speaker Because of 
the diroctional characterlstio of the loop, 
these loop sets provide additional selectivity, 
which is very desirable in these days of 
heavy radio traffic. 

The life of the B Battery depends on 
the following important factors, according to 
Q 0 Furness, an authority on the subject 
L—The quality of the cells in the battery 
Bach B buttery consists of on assembly of 
a number ot Identical colls, each cell giving 
1V4 volts. Fifteen cells are used iu a 
22%-volt battery, 30 in a 4fi-volt battery 
Before a good B battery can be made a 
good dry coll must be made, end that i> 
no easy task 2 —The sine of the cells used 
In the battery The larger the cells the more 
electrical energy they contain, and the 
longer they last Si«o should be propor 
tionate to use. 8—The amount of current 
taken from the B battery by the tube or 
tubes. Obviously the greater the current 
the shorter the life of the battery 4 —Tho 
amount of dally use of the receiving set 
Again, obviously, the greater the number of 
hours the act is In use each day, the fewer 
days will the battery last 5 —The ' cut-ofT 
voltage As any battery Is used its voltage 
gradually drops until a point is reached at 
which operation is unsatisfactory Thut is 
the "cut-off" voltage, the lowest voltage ut 
which thfl set gives satisfactory result* 
The lower this voltage the longer the life 
of the battery 6—The age of the B bat 
tery whan put into service All dry batteries 
lose energy when standing idle, some of them 
at a quicker rate than others. 7—The per¬ 
sonal factor that determines, not the life 
ef the B battery, but bow long you will use 
it, is your opinion as to when the concerts 
aTe too weak. 

Vacuum Tubes In the Making.—Tuba 
making requires great care and patience. 
There are thirteen steps or processes iu pro¬ 
duction, all of which must be watched closely 
in order to assure a perfect finished product 
A test is mad* after each step is completed 
and, of course, a test after the tube is com¬ 
plete Tbs manufacture of a tube is begun 
by spinning a flare on the end of a short 
glass tubs. This tube Is then called the 
'flare.*' Flvs wires are then inserted In the 
"flare" Looking at a WD-11 one can see 
flye wires in the inner unit, although there 
ate but four contacts at the base The 
fifth wire is a blind insert to support the 
plate. The end of the "Bare*' la melted and 
pinched to imbed the five wire* securely 
This is now called the "press." The five 
wires are next cut to their proper lengths 
and the slsmsnts spot welded in pluce by 
expert girl operators. Tho filament used In 
the WD-11 is a platinum Iridium alloy 
coated with chemicals to increase the elec¬ 
tronic emission Now a small hole la melted 
into the Maw "blank" of bulb of tho tube to 
fo* and a thin tube fused on its end The 
"press* Is tb«n sealed to the bottom of this 
"ManV* by welding with a gas flame All 
sir is then exhausted from the 'blank* 
through the thin tube This is done by in 
sertiAt jthe glass tube into a pieoe of rub- 
bar tubing which In turn la connected to an 
*4 ha oat ptnnp. Before tho pumps are turned 
on, a oovsring which serves as an oven is 
pstilsd dowu over the tubes And they are sub¬ 
jected to a temperature of 400 degrees Conti 
ggada to drive all cases from the glass walls 
and metal porta. While the exhausting if 
gtffic on the plates art heated rod hot to 
rtwve tho fftses from the metal plates and 
support*. Tbs pomps are turned off and a 
tflgJUm* run around the bottom, of the long 
mm tobfiUAtft It malts off and forms fhs 
mM mmrn tuba. The tube la now 
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More Power for Summer Radio 


When you take radio away with you— 
take Eveready Radio “A” and “B” 
Batteries, the batteries whose great 
power lasts longer Remember, sum¬ 
mer's the time when radio signals are 
weaker 

Batteries do get used up in tune The 
ones you've been using, though partly 
exhausted, may be satisfactory for the 
strong winter signals, but are probably 
inadequate for the weaker summer 
signals 

For a “B” Battery use the familiar 
standard aa^-volt Eveready “B” 
battery No. 766 It has variable taps 
for “soft” detector tubes Put two, 
three or four in senes to provide suffi- 
aent power for amplifying tubes 

To light the filaments of your dry cell 
vacuum tubes for the longest tune, use 
Eveready Dry Cell Radio “A” Battery 
No 7x11 The Eveready “A" will 
astonish you by its long-sustained vigor 


It is advisable to use two Eveready 
“A’s” connected in multiple for each 
WD11 or WD-ia tube— this gives the 
“economical eighth” ampere drain per 
cell which insures maximum economy 
and longer life For sets employing from 
one to three UV'199 tubes use three 
Eveready Dry Cell Radio “A” Batteries 
No 7111 connected in senes 

The greatest electrochemical labora¬ 
tory known created these famous dry 
cell batteries on which radio largely de¬ 
pends The experience of thirty years 
in battery making stands back of them 
Buy Eveready Radio “A,” ”B” and 
“C" Battenes—lively, peppy, long- 
lived producers of power 

For your light-weight sets to take 
camping or on hikes, Eveready has suit¬ 
able small battenes 

Manufactured and guaranteed by 
Nitiorul Carbon Company Inc New York— San Francisco 

Hr*rf<7w«Ttrrj far JUdfo gentry Information 

Canadian National Carbon Co Limited Toronto Ontario 


informative and mooey-surin* booklet* on radio batteries sent free on request If 
£«/haw «ny queatfoot rwwbfif radio bstUTiea write 10 G C Fume** Manage, Radio 
LhviKoc, National Carbon Company Inc., aitrjiS Orton Street Umg Island City N 'i 
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eVEREADy 

Radio Batteries 

- they last longer 
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Industry finds more uses for Formica 
every day! 

F ORMICA has solved many problems for American Industry, in both the 
electrical end mechanical fields. Its applications are endless and are increasing 
In number constantly 

Formica brought the engineer a material of striking characteristics that are useful 
in many directions, and which were never available in combination before It has 
eatramely high dielectric strength, and i« the beet of insulators especially where 
high frequency alternating currents are employed, It Is almost inert chemically 
and is therefore not affected by fumes, moisture or chemical action It has high 
tensile strength, much higher than rubber, and more than equal to fibre U does 
not cold flow sag, or discolor 

It h»t itolvcd many perplexing material problem* and Improved the performance of many 
product* 

Write for booklet What Formica 1* 


Aaiomotkm ttminmmman oj / ot mk a mm for mpimemi 
purpemm* bf the Purfmciion Geer Company Chi ego 

THE FORMICA INSULATION COMPANY 

4645 8prlng Grove Avenue* Cincinnati, Ohio 

^RMICS 

Had* fnm Anhydrous BataUt. Bute 
S TUB1 
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SHEETS 


>ES RODS 



All Ybu Want to Know 
about RADIO 

TJERE is a Radio information mine. It can t 
A A grow old nor out-of-date It grows with new 
Radio discoveries. It is in loose leaf form and every 
purchaser is a registered owner Every month, by 
mail, you get in printed, finely illustrated, punched 
pages every new fact concerning Radio without 
extra charge You buy the book once. 


LEFAX 


PERPETUAL 
RADIO HANDBOOK 


was written by Dr J H Dellinger and L E. Whittemore, Chiefs 
of the Radio Laboratory, U S. Bureau of Standards, Washington, 
D C You simply insert the pages instantly and easily in the 
handy pocket sure, flexibly bound Lefax Handbook 

It is finely, accurately illustrated It has linen index tabs. It is 
clearly cleanly printed It gives a full list of broadcasting sta¬ 
tions with full information about them—and new ones as they 
are established Lefax is a reference and instruction book that 
takes all the mystery out of Radio. 

Ordinary Radio guides become obsolete rapidly Radio is devel¬ 
oping every day Only Lefax develops with it The best way 
to keep up is to own Lefax and get the added facts every month 
by mail See it, examine it, buy it from your Radio supply 
house, your stationer or bookseller 
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the tube* tested under conditions similar to 
actual receiving. 

Man-Made Static.—With the extensive 
on of super sensitive radio receivers, radio 
listeners are more and more subject to all 
kinds of disturbances which heretofore, be¬ 
cause of the relatively insensitive circuits 
In use would have pseud unnoticed. Thus 
our super sensitive radio receivers now pick 
up the make and break effect in an electric 
light circuit, the arcing of the trollex-cer 
wheel on the trolley wire, the leakage from 
a faulty power transformer, tho vibrating 
root! of the storage bnttery reehnrger, and 
so on Although the electrified rutlroad is 
almost a mile distant, the writer of these 
Unca has noticed an overwhelming avalanche 
of tnun made static when sleet forms on the 
third rail and causes Improper contact be¬ 
tween rail und contain shoes. The writer 
ha* found it impossible to operate his set 
wlnti an automatic traffic lnmp at the other 
* ml of the town, vn* not fuuctiotung prop¬ 
erly indeed, radio in the town was entirely 
demoralised until the source of the trouble 
wum located nnd rectified Old timers who 
cun recnll the dny* of the cumbersome tun 
lug coil and tho trouhleHome crystal detector, 
will toll you that they m\er heard such 
static buck in the pioneer days The truth 
of the mutter is that there were just as 
many muses for static disturbance hr today 
hut the roluthily insensitive receivers of 
thoae days never pit kod up nueh minute 
oloetromngnrtic distnrbunee* It was only 
v hen an eli^ctrlr storm hovo into view gon 
ernlly speaking that hravy static disturb 
oners worn recorded All of which causes 
us to wonder whether after all the develop¬ 
ment of the super sensitive receiver is tht« 
btxt procedure for fhi future of radio brond 
casting The more sensitive tin receiver 
the greator the 1 parasites’ or extraneous 
elect mmagnctlc wave disturbance* After all 
is said and douc th< real solution of botti r 
broadcasting lies in mori |>owerfal broadcast 
transmitters brought martr to the radio 
audience hr a vast M*Um of repeuter sta¬ 
tion*. 

The Case for the Regenerative Receiver 
is again presented this time by thut well 
known radio engineer und manufacturer Mr 
C D Tuska of Hartford Coup “Radiation 
from receiving sets, a brand rfew type of in 
terfereuco, ’ states Mr Tuska ‘ia creeping 
out and is becoming wry m rious Probably 
00 per cent of the present receiver interfer¬ 
ence is due to Improjar and careless opera 
tlon Radiation from a receivijig set im 
properly handled is the cause of squeals and 
howls in other receivers In the neighborhood 
In general all present day receivers (regen 
erative radio frequency and most of tho 
dynes ) have at least two control knobs 
One of these knobs generally covers wave 
lengths while tho other no matter what it 
is labeled, covers regeneration Regeneration 
is the building up reinforcii g, or amplifying 
of received signals within toe vacuum tubes 
Regeneration carried too far cause* the vocu 
urn tube to sustain these amplified or rein 
forced signals and results in the generation 
of radio frequency currents This is called 
oscillation Regeneration up to the point 
of OHcillntion, will never cause any interior 
once What happens is that the regeneration 
is carried u few steps loo fur and the receiv 
mg tube starts to radintn waves correspond 
ing to the Ungth at which the tuning con 
trols arc net The receiving act become* a 
transmitting outfit How to make a novice 
distinguish between regeneration and oacil 
lutlon is not nu obvious affair I would 
recommend that those of you who have re 
ceiving seta nnd do not know take this aug- 
gestion and tr\ it out od vour own set Set 
the wove length dial end bring the regencra 
tlon up from the *ero to the maximum posi 
tion A* the regeneration i* tnorenaod using 
the right hand to turn the control, tap the 
wire loading to the grid of the detector with 
the left hand When the tube is exceeding 
the regenerative point and baa broken into 
oscillation yon will hear a dick or two 
clicks as you tap the grid connection. Some 
times you ran get the same effect by tapping 
the aerial bioding port, but the grid is he 
only reliable contact. Tune your set with 
both hand* at one time. With the left hand 
turn the wave length control a degree or two 
and then use the other dial (regeneration) 
with the right hand, carefully bringing up 
this dial to the critical point of ’maximum 
regeneration * This point may badly be <Ji* 
Anguished after a little experience by the 
nature of the aonnd* in your loud speaker 
or phone*. If yon have gone too far in re¬ 
generation, the received signals wiH sound 
mushy Back down the regeneration dUL 
Then leave it alone rt 
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Taking tht Stenches Out of 
Industry 

(Continued from page 
wit deodorAuta, and found that hypochlorite 
of soda, nude by electrically decomposing 
salt brine, would turn a fishing vessel sweet 
and clean, and keep it to This chemical 
is cheap, non poisonous, and can be made 
on fishing vessels with fairly simple ap¬ 
paratus, When enough of it is dissolved in 
a fishing vessel's bilges, they are oompletily 
deodorised and become fairly clear A ship 
can be kept sweet without tearing up decks 
removing ballast, whitewashing nr any of 
the other expensive measures formerly 
necessary, for whenever cau de bihe do 
\elope It esn be eliminated with more of 
this chemical Fish odors around markets, 
piers and storage places arc eliminated by 
using It us a spray or lu the cleaning water 

Industrial amelia are bad buninese Tin y 
create public resentment, bringing the health 
authorities down upon the offending industry 
with hampering restrictions and stigmatize 
it as a nuisance And the food Industrie* 
having had more than their share of offon 
five smalla, have also suffered from popular 
suspicion 

Therefore, now that ways are being found 
to take the perfume out of industry th< re 
will be little delay in applying them The 
manufacturer is Ju*t as keen «l*>nt ir «« 
the community For where the latter suffer* 
chiefly in It* sense of smell, he has been 
suffering in his pocketbook. 

Telepathy and Radio 

(Continued frvtn p«flc 182) 
choice of the reading and one might Imagine 
that it would be free from an> psychological 
dictation of the answer The returns con 
tradict the latter supposition, however 40 
answers out of 473 hit upon the hours of 
three or fonr o'clock, while 3 45 and nine 
O clock scored eleven each Perhaps the 
psychologist will analyse this and till us 
Just why the preferences indicated um 
shown The correct hour of 1 10, bv the 
way, was given by three people while it 
may or may not bo significant that the ro 
spondent who had more correct replies than 
any other came verv close hire naming the 
hour of 1 15 

No lap* than 94 answers involved readings 
that were not oveu multiple* of the fin 
minute unit. This would have embarrassed 
ns If we had felt obliged to calculate tin 
mathematical probabilities since in the one 
c\rnt there are 720 possibb answers and in 
th« other only 144 1 ntil better data are 

available, perhaps the p*y<hnlogist will Lon 
older that this test indicates that whin 
asked to name an hour at random 25 per 
OMit of the human ruec will name an i\en 
hour 80 per cent additional an even quurtir 
or half hour, 25 per cent im>rc an exact 
multiple of fi\e minutes, and the remaining 
20 per cent nn odd minute One faithful 
soul even split his minutes and reported 

8,47% 

Keys—and Other Things 

The sixth test involved identification ot s 
specific object which 1 held in mv hand and 
which was described in no further ditail 
than thut Three people out of 401 correctly 
named it a* a key No lulculHttoti of prob 
abilities is possible for wo «k>n t know how 
ndany different objects might lime be<n 
named, and we conldut wrigh tin psycho¬ 
logical factors very accurately That Um-w 
were large Is proved by the fact tlmt ubout 
200 people named an object that consciously 
or subconsciously, was suggested to them by 
the Idea that I had got it out of my pocktt 
os I spoke. Thorn were 55 pencils 37 
Watches 34 pocket knives 22 coins of one 
sort or another, 21 fountain pen* Outside 
the group of pocket pieces the most popular 
guesses were s hook (40) nn apple (20), a 
hall or something else Involving the Idea of 
sphericity (IT), a block cube squart piece 
of wood, etc. (13) a paperweight (12), a 
hit (It), a stone (10), an ornnge (10) In 
all, eighty different objects were mentioned 
A number of people were, consciously or 
bthcrwtse, trying to outguess me with such 
•elections as a cabbage a doll, a flower not, 
CBe. The two who said a silo and a cow bad 
not presumably, heard me say that I held 
the object In my hand, 

Test No T was baaed upon an advertise- 
merit from tbo Sunday paper, the identi&ca 
tiou <k the product was asked, by kind 
rather than by specific trade nsme Of 450 
twites, 14 named the article correctly as a 
dentifrice. Now tooth pastes or# adver 
tided, but net nearly so freely as automobiles 
•4A I lot of other thing*—and one whose 


| mind turned toward the bathroom would, I 
think, strike on the soap first I should 
have bem prepared to flud considerably less 
hits hire Still, 14 of my audience may 
bavo Jn«t bum hmwhing thilr tetth f Per- 
bupw vn inuy say of this test, alone tliut It 
make# it difficult to conclude with, eortulnty 
that t* leputhy nan not at work 

The final number on the program whs a | 
viry dramatic picture of n croHS'Cmmtry run 
: It wit* described inert ly us uf a sorting ‘ 
event and the nudienit were asked for fur | 
thor dotull* Of 4d5 replies, nine indicated a j 
foot rail or even a cross country ^run Hnd t 
six othirs said just a race without indient I 
ing win ther they hud men or horses in mind [ 

I Baseball golf and boxing got n heavy pn 1 
ponderuuce of the vote* indicating that tins, 
test won largely answered on payi hological 
grounds dictated by personal interest and 
the season Invoice* of mah jsng will im r 
hups bo gratified that in the opinion of sev 

i nil members of the rudio audience, thin 
pastime qualifies ns a sporting event. 

The Critical Test 

The fifth ti st will take n lot of discussion 
For it, as nearly a* 1 can reproduce the 
ixatt words, the announcement was ( 

On the next teat 1 must give you a little 
more time and t must tukt a little more 
myself to expluin what is wanted You will 
m all that when you win very voung you l 
used to draw human figures in simple out 
line —a circle for the head ail elliime for the 
body four straight or b< nt lines for arms and 1 
legs \N c have before us in the studio four 
skctclu s of this character each engaged in 
tiomc definite action or standing in some 
definite position These actions and jiositiOUH 
arc hucIi ns enn he candy drawn easily rec , 
agnized and easily doHonbod Please try to 
rt product the four skrtfhc* or tv rite down 
words indicating tvhui they represent ' 

In drawing tin originals during an idle 
mono nt of the ufti rnoon T had set them 
rapidly down in n row without any parfic 
ular mental effort—just Jetting them flow off 
my ptniil ns tiny flowed into mv mind 
They rtprcmntcd in order a man waving ii i 
flag running stulidlng on his head and 1 
kicking a football I had intended to till 
the audience that tin v might insert smh 
accessories (flsg football etc ) am were tt 
quired by wluit thnv had in mind but I 
refrained from this jih hi ing ton strongly 
suggestive Plenty of tin in did it an show 

It is important to nhntrvi that hiiv argil 
mint about the p*viholngfi nl probabilities 
wldih we may apply to tin returns uttwhe* 
iqunlly to ui> originals mv ineutal processes 
In drawing tin ho win prosatuablv quite tin 
sumo ns thoHi of tin non t< 1< pathii n spoil 
dents—who of course constituted a majority 
ut hast of my audience 

On this test 403 i»cople drew four figuri* 
Sivdi nion drew single figures only ahull 
were scorial as pertaining to test 5A On 
this test ten scored onrrtt>sts in whoh or 
in part Fight people drew a man waving 
nn unmistakable flng—two drawing him first 
and six in some other rank Two lift it 
doubtful win tin r it wire a flng or something 
else—a hatchet part ii tilnrli urn of the* 
had him in the right nrdir and one in ihi 
wrong For scoring purlieus Dr Marphv 
and I Hgreed thut those who dr» w the Hguri 
cormtly hat in the wrong onh r ought to gci 
full credit On r i V wi gnu half in (lit for a 
doubtful flag this math eight hikcirwh and 
two partial sucocrhik out of 410 returns- 
ucitlur positive i nnugli nor negative enough 
to git ixtitod about 

The returns for the otlur three little fig 
ureR however were decidedly exciting Of 
408 people answering tin sc three no less 
than 100 drew a man running—27 gittlnu 
him correctly in Recoml place and 71 in 
other orders, Of the same 403 people 25 
drew u until standing on his head—14 enr 
rectly in third place 11 in some other plnce 
And 25 of them did sorm thing with tht kick 
ing man We recognigod 11 complete du< 
cesses where the little figure was mtuulh 
kicking a bull and 14 partial successes 
where he wo* just kicking the air Of tht 

II four were in order and Devon out of the 
14, one wo* in order and 13 out. 

Accident, Psychology—or Telepathy? 

This raise* several critical questions The 
mrro wore warn* high not alone on the run 
ning man, but also ou the Inverted man and 
on the kicking man Indeed, looking at the 
thing psychologically, the running man is 
perhaps leas alarming than the other two 
When I ask for a man engaged in some 
definite action, inevitably, I turn my lie 
tenon* thoughts away from a man standing 
still i and if he Isn't standing still, what more 
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er way by an electric clipper Thanks to the fractional horsepower 
motor—which made this ingenious device possible—another vision 
ary possibility has become a practical reality Thanks to Dumore 
fractional horsepower motors and to Dumore advisory engineers, 
the Moore Electric Hair Clipper—pioneer of them all—has won and 
retained the leadership of Its field 

Per hope our Engineering Department can do for you as they did 
for Moore The personnel of this department have for years been 
accustomed to adapting fractional horsepower motors to new appli 
Cations, If you are developing a motor driven device tool or aprpll 
•nee and find a perplexing power problem retarding Us success—or 
If you are a manufacturer planning to change the power unit you are 
now using, you will find the advice of these experts to be extremely 
usefbl, write them anytime—they welcome problems that aren t 
easy, 

WISCONSIN ELECTRIC COMPANY 

4900 Sixteenth St Racine, WU. 
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C H C Broadcasting 

(The gentleman from Saginaw speaking ) 

"1 feel that in Scientific American you have 
a real achievement to your credit, that of 
treating the developments of the scientific 
world in a manner that is convincing, carries the earmarks 
of technical accuracy, is interesting and intelligible to the 
lay reader, and yet avoids the sensationalism of many 
so-called 'popular’ publications. 

"It is by far the best publication m its field. It is invaluable 
m giving one that general knowledge of scientific and 
technical progress without which no one, whatever his 
station m life, can claim to be reasonably well educated.” 

To mr« ui a chance of ipraadbf this general knowledge won't yon send u« the 
nemo of one of your friends who will be interested and we will gladly send him an 
introductory copy of Scientific American. Coupon below will simplify and expedite 

SdENlMcAMERKAN 

MUNN 4k CO 
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Scientific American, Munn a Co., 

233 Broadway, New York City 
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natural to think of what more ridiculously 
easy to draw than h man running? It 
really seems us though 100 instances of this 
choice arc mom to be expected than 25 cutes 
where my listeners givt a man on hit head, 
or » man kicking 

Then the mnn on his head gives us an 
nthi r large imtaphonoal mouthful to ohiw 
on On the other three sketches, 119 more 
or Its* rorm^ ripliPH included 36 in the 
right ordrr and 80 in the wrong—a mere 
28 r cent b* ing in the right pluco Hut on 
tin mini upside down no less thuu 50 i>er 
cent of tli£ correct itunwt m are in the correct 
onli r ( un it he possible that this is ncci 
dent or psychology? 

Our first attempt to explain it ns pay 
<ho1oio hoi tiled rnther to innke sense We 
firgutd substantially to this effect 

( onfronttd with the demand to draw four 
human hgurts in n< tlon tht avr rage person 
will probably (Xtrci*f onuMirierabk Ingenuity 
und originality on the first one and will 
thin r* lapse into a quick and tasy natural 
rholci on the si coin 1 Or he -w ill make the 
quick und »asy choice first und the ingenious 
one si i olid In either ivmt having hem 
natural and drawn n rumung roan and 
haiing bci n ing< nions. and drawn n man 
waving n flag or soiiu thing of comparable 
umiMUtilniHs—he will la at o ti m|H»mrv loss 
for a third nlternutiw and will ruich this 
only uftfr a protLSs of morn or If hh con 
si ions and deldierati hi arch l ndortakmg 
this neun.li what more logical or psycholog 
ical than that he should turn the figure up 
side down' 1 (\rtamlv having rnmle a i liolce 
for time of my originals which falls in with 
this argument [ alii m no isisition to refute 
it 'lIn onl> refutation—for that matter 
the nnlv v< rifirrttion—would lie In siierlfit 
ti sts So I >r Mnrphj and I individually 
and colb itivelv atti nipti d a si rum of tests 
design* d to Jenrn what wouhl bo the nsjKuoM 
of tin human animal in m rural to tin de 
maud that lie draw four of tlnst little 
ftgun n 

Thlx loHt win* made upon hIx grou[m of 
Ntudints in Romi uihih and oftici work*™ in 
othi rs and under conditions that win pur 
post 1 v variisl hut always with tin i ffort to 
dcseribi wind whs wanted in tin words I 
hud iimd in tin original radio teat Tin eon 
tro] tist was applied in all to 165 |m rsons 
Tin variation of londitioUH had no effu t that 
l inn an and for that reason 1 shorten the 
diwUMsioii by ignoring it ignoring tin tap 
nruti groups tinted and giving the rcuultx 
in a lump 

Of the 165 HiihjeM ts only throe drew n 
man waving u Hag and all (line put him 
ill first plan, tin ltoshion In oisupiwl in the. 
original test Thirtv four dre w a man 
running wven putting him in second plum 
as on the radio ti st while 17 put him in 
first plm*t. 'I hut is to say 24 foliowi el the 
psychological argument aelvauced to account 
for the large, number of rumors of tin re 
nndning ten six hail the runner thin! and 1 
four hod Min fourth Only five of tin 166 
control subjiets elrew the man e>n his heael 
one put him in third plact us on the radio 
test two in fourth place one eaeh in first 
and sfcoiul pliue Six elrew a man kicking 
n ball (one in fourth plnoo as over the 
radio three first, anel two third) while six 
others drew tin kicker without the ball 
(again one in fourth place two first three 
third) 

Tent vs Control 

Comparing with the radio results we find 
that lVj |ur cent of the radio snbjetts 
wenrod n full sucre rh on the Qug water with 
two per cent scoring some numsure of sue 
osh while of the centred subjects two per 
cent scored a oomple te anecesa and none u 
partial orn Obviously there m no evidence 
that the telepathy trst brought out any 
tilepnthv on this item 

Of the radio audienci and equally of the 
test subjectH 21 pi r cent were successful 
with rho reinmng man Six per cent of the 
radio mihjectji put him in tin* same pUce 
that T had put 1dm in, and only four per 
cent of the control subjict* followed mo here 
This dlv*rgnice would be of doubtful sig 
nllicHnce even if repeated for several tests, 
on the single* test it meant nothing at nil 
\gain wc have no justification to infer that 
telepathy was at work 

Of the radio audience, six per cent drew 
n kicking man with about three per cent 
giving him a ball to kick, while slightly 
mort than one per cent put him in fourth 
place as I had done Of the control §ub 
jects, 7% per cent drew the kicker and 
again ubont half of them gave him a ball to 
kick, with little more than one par owit plac¬ 
ing him fourth So again, significant as it 
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seemed at first glance that this test might 
be, there is nothing here. 

Six per cent of the radio fans drew a man 
on his head 3H per eeut of them correctly 
put him in third place. Of the control sub¬ 
jects, only three per eent got him in at all 
and leas than one per cent got him in third 
place Herb we have the one result which 
makes it possible to suggest that telepathy 
may have been at work. Of course such an 
explanation would be hasty from one test, 
but at least, in this one instance from the 
twelve there Is something left to explain. 

Analysis may take one further turn If 
certain Individuals among the audience were 
displaying any tendency toward telepathy 
we should expect them to be right, in the 
long run more often than the bulk of the 
respondents. We can try this out very nicely 
by looking at the 41 respondents who got 
mure than one item right or partly right. 
IHd they score more consistently with their 
second successes than the bulk of the sub¬ 
jects m*ored with their first and only 
successes? 

To answer this we must have a figure 
ripr<suiting the probability of getting each 
question right and in this, as wo have seen 
psychological considerations enter which we 
cannot evaluate accurately We dodge this 
b\ assuming that, for purposes of dealing 
trith thix text, the correct probability on 
* a< h queation in rcprestmttd by the perfnr 
manor If 78 of our respondents out of 448 
have the rimes test right we assume that 
tla probnbilith h of getting it right for tkte 
audu'nei are 78 in 448 or 1 in 5 74 This 
puts nu on a solid basis 

T T mler tills ounvtntion since nobody got 
the first qniNtiun right the probability of 
g( tting it right Is wm so wc omit it from 
the urgurro nt »ntin Iv and proceed as 
though the n maining dtvt a items const! 
tuted the entire «<rhs 

Let us tuki tht Times test again Whan 
wt know what thi separati probabilities arc 
for gLttiug enih of the remaining ten tests 
right wt know automatically what the prob 
abihtus art fur gi ttlng ca< h wrong W« 
< an calculate from this the chance of getting 
tin m ull w rung But knowing this wc 
know the probability of not getting them all 
wron^.— whU.li is to say the probability of 
gifting one (or mon ) of them right This 
figure applies equally to thos« who got the 
rime* test right and to those who got it 
w rung—so far as guessing the answers in 
cnnci rned But If any or hU of those who 
got the Times right show « tendency toward 
ti h pathy they ought to better the prob¬ 
ability for the remaining tests And the 
sumo argument appheic with each single, test 
and cadi residual gmnp of ten other tests. 
Of those who answer uny question correctly 
we can always nuy how many ought to be 
right on something else If performance ox 
nods these figures we may fairly suspect 
tdnpathv of responsibility for the unearned 
increment 


The Final Angle 

Of those who got UstH 2 3A 3B, 4, 5A 
r >B 50 6, 7 or 8 right tlu table of page 
382 makes it plain that in no single instance 
wus tlu percentage scoring a second success 
greater than the percentage of the general 
herd who hconh 1 a single success in one of 
the rerauiiiing fusts frqualiy for the general 
case this table shows that those who got 
anything ut all right did not score second 
HiicccflWR any more freely than the general 
bird scored first successes. Indeed, on moat 
of the individual tests and on the general 
cose the group who hod got one item right 
did not even do so well as did the common 
herd 

But to alt this there stands one con 
spicuous exception Of those who got the 
man-on his head of Test 5C right only 11 
on pure chance were entitled to get any 
thing vise right in point of fact 16 got 
something else right The slight possible 
significance which this single observation 
would ordinarily porsosr is considerably en 
hancod by the fact that it was this very test 
which on its own grounds gave us reason 
for suspecting that telepathy might have 
been at wort There is absolutely up de 
pendenoe between examination of the re¬ 
turns tn these two ways—absolutely no in 
herent reason why the test that shows up 
strongly from thn one angle should ahow up 
strongly from the other That this teat does 
exactly this Is possibly significant, and cer¬ 
tainly of extraordinary interest. As regards 
definite conclusions of eourae, there la 
“nothing to say until further testa have 
been made These will proceed as rapidly 
as possible some being made aa was the 
first one, with such improvements la teoft- 
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nique as experience suggests, and others be 
Inc made in a ten promiscuous fashion with 
those of our high scorers from the first tost 
who display willingness to give us a little of 
their time There are enough who got com 
plus or partial huccossos on thro« separate 
items fn mnk( the hunt through the list for 
reul tclopnfhibtH quite worth while 

Coal and Coal Tar 

(Tonfmwrd from page 390) 
used iu enormous quantities during the war 
and which Is also of some lmjMjrtanco as a 
conitmmnl ixptoaivp It forms the sturting 
point for tin mnnufuctun of u large num 
ber of inti mediates which arc used iu 
making various dyes and drugs Xylene in 
also used for simitar purpow s Naphthalene 
is the ordlmtn tar camphor which is used 
to combut the moth m its drprudat}i>nn on 
riothing It is also used m preserving 
hides It Is estimated that the potuitial 
naphthalene in the coal t«rH produced in 
America, is probably far in excess of 100, 

000 000 ]hiu lids n year The crude carbolic 
oils phenol nml the crenels are uHed for 
many purposes in preparing disinfectant*, 
sheep dips, flotation nils (oils used in si pn 
rntiug the metallic constituents from the 
gnngue In ores) manufacture of synthetic 
tanning materials dyes perfumes photo 
graph u diveJopors exploaivis phurniAccu 
ticids etc 

Anthracene is used an the starting point 
in making nlh&nrin and viU lives The pitch 
that foims tiie rctddui is employed in making 
roohng felts paints as hindi rs in making 
molds for casting mini and otJn r metals us 
hinders In briquetting ton! dust waterproof 
mg dams mid coiterc l« in general and for 
inuny other piirpunpH In recent yearn eer 
turn of the higher boiling jaunt fractions of 
coal tm hint lorn unbred for llw mami 
focture of lubricants mail an Mibstltuti s for 
mineral lubric utl»w odw and greases Tlic 
Germans develoisHl this indiislrv during the 
uur whtu short of innnial lubi Hants 

Uuring the war win it tin <h maud for 
beitEi tie and to tin lie was u r\ griat for the 
maimfui tme of nilhtnrv explosives processes 
for semldnng tin hi proeimts out of ilhimi 
nating gas were diviloix-d To tluy prat 
tlcnllv all of the bmixcne and toluene recov 
tred m gas manufacture is m rubbed out e>f 
the gnu mid the tiir tbnt is obtaiucd ac 
oordiiigly contains verr little of tlicwi con 
stitueuts 

It hus ivee ti shown that iohI is burnt in 
tlm furnace and stove to produce hunt and 
" power No nmttei what tin fuel is, whither 
it br ft liquid or « solid, It must first be 
eonverteel into the guse^ous condition before 
it can produce heat Thus every kitchen 
stove or Ntoun furnace! Is n small gnn pro- 
ductr, whose ifliocnrv is low compared with 
the gun gene rating apparatus in the gas 
plant The tfficiono of mi average steam 
furnace is onlj about f>0 ptr cent, while 
tliat of a gas generating plant is W» and even 
DO ]>er cent on tin the ruiul basis. The 
logical conclusion in first to convert the 
coal into gas at the gas plant uuel then 
to bum the uhn in the piitco of ceml 

Hie time 1 h umlonbtcdly coming when coal 
will be supplanted as the common fuel for 
the waste in heat and viUuubb by products 
that ensues when it is burnt in the stove, 
steam furnace or under the power boiler 
is too great to go ou indefinitely What the 
fuel of the future will be will depend ou 
how economically und efficiently it can be 
made and diutributed from the place of 
niHiiufui lure to tlm consumers Everything 
points to gHR UR the permanent fuel of the 
future It is possible thut the gas will tx 
produced right at the coal mine uiul dm 
tributed through n system of pipe lines much 
like the prise nt oil pipe Huts The eoke 
produced will then be consumed for metal 
lurgiuil purpoMes or itself converted into 
more gas the by products collected anel 
manufactured into valuable suhstuncuj and 
the gas alone used us a fuel 

Tn our country with its large natural 
resource's with its apparently limitless nup 
plies of coul iron and other essential com 
moditiwi the moment of exhaustion of thcee 
supplies seems for in the future But that 
moment is surely approaching and qvou now 
we hear estimates made of tlm day on which 
our oil resources will be exhausted It is 
time now to ghe a thought to the future 
Coal will not always be so plentiful and 
if we hate learned anything from our expert 
cnees during the past years* coal shortage, 
wi must have formed some idea of a time 
when there will be no coal and of the dire 
things that could happen then if we do uot 
prepare now to develop other fuels to take 
its place 
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Cyclone Galv-After Chain 
Link Fence Fabric, Heavily 
Zinc-Coated (or Hot Gal¬ 
vanized) by H ot-Dipping 
Process AFTER Weaving 

135 pounds of zinc coating 
to each ton of Cyclone 
“Galv-After” Fence Fabric 

Five times as much zinc 
coating as is applied to a 
ton of fence fabric galvan¬ 
ized before weaving Result 
“Galv-After” Chain Link 
Fence Fabric gives many 
years longer service with¬ 
out annual upkeepexpense 

Letu) srruiyou complete infarmatuiT} about 
thu ntiv and ben *r (cnet <md Cvilm 
Sen i e u/hl h wives ann fencing problem 
Address nsurew ojfrrri Department 56 

CYCLONE FENCE COMPANY 

rnutrrfe* anj Offitw Waukegan 111 Cleveland 
Ohi 1 Newark S \ Fort VG rib Tex Oakland 
C-aUt (SwndurJ hen e C O P rtlunj Oregon 
— iNonhuxjc hence & Wire Wortu) 
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Let the Coal Flow From the Cars ' 

Why try to fore# ft shoval or bucket Into ft maw of co«l 
by main strength and awkwardness, when this simple 
method allows it to follow the line of least resistance ? 

The Godfrey System receives the coal in a pit alongside 
the railroad track and conveys it to the boiler room for 
three to seven cents a ton. One man doee all the work. 

Send us a blue print or rough pencil sketch of your 
power plant and let uft tell you how cheaply you can install 
this time labor and money saving equipment. Ask for 
Bulletin A-23 

GODFREY CONVEYOR COMPANY 

Elkhart, Indiana 

Ootfbcu 
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—“the writing on the wall 99 


Y OU LL find the writing on 
the furnace wall in the joints 
between firebrick—the source of 
nearly all furnace failures 

But there 19 one furnace lining 
that is jointless—Phbnco. It is 
installed in plastic form, modeled 
like clay to conform to all fur¬ 
nace shapes, easily pounded into 


shape by inexperienced workmen. 
Then it is vitrified by slow heat 
to form a roclc-like lining that 
withstands temperatures to 3100 
degrees F and outlasts ordinary 
linings two to four times* The 
story of better furnace linings, 
‘ Refractories and Furnace De¬ 
sign," is yours for the asking. 



11 Bf CLAY ST CHICAGO 


Plfbrko t» delivered only In red rteel container! o4 
distinctive spoearsnee H shown above Ware¬ 
house stock in over cities—see phone books. 
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Our Abrams Investigation—IX 

(Continued from page J83) 

to time to follow the progrew of the teats, 
but no one ilse saw it until the md 

For Senes I, Mr LiLHiarboura served as 
reagent While working with the fourth 
h|h < urn n the reaction* became tired ' and 
the Si hch w»a suspi mled It wan intended 
to return to it later, but examination of the 
time Mitt of readings obtained made it plain 
that them three Hptcimnnt must bt adjudged 
idoiticnl—if tlu readings for the remaining 
Ki»eiimn« did not dm rgo from these tin. ton. 
would be worm than a failure, in that it 
would not diw rimiimto nt utl between the 
s|h_i imuiH r I lit three specimens thus umkh 
( lutini w( ro numbers 1 4 und 15 the ideutico! 
NpHlmriiM wire 1 2 und 5 The Series was 
cniisidirid hn <om pie tod and scored us u 

Kl Illi SUM* KM 

bur Nines II one of the physician* acted 
jiHnngiut The readings for specimen* 2 Hnd 

1 wirt wry elomlj parallel After some dis¬ 
illusion it was decided that of the other 
four nurnbir 4 got closmt to these two Tho 
nlmfbul spocinu iin being os in Series I, 
SirnH II wuh thi re fore a total failure 

\fter four sj>oriimrin had been tested in 
Neries 111 using an attach^ of the doctors 
ofhn ns reHgent, tlw reactiona wire coin 
pktih ixhuustwl und the test had to be 
b rniinutcd It was plain that no two of the 
four H|»otiminK ti-sted could be pronounced 
lihnUcnl Since the two remaining unlisted 
might have come out us identical with any 
one of ili(Ni this St rieR could not be rated 
at all Its re admgH hnwotr are uvuilable 
for tin eking against those of Nines 1 und 
11 for vvlihli iJu same specimen* were used, 
and in the tublo on l>age P4d they are 

displayed and vimim! for that puriiosc 

In Situs IX a \oung ludy attendant was 
tin i< agent H hi idciitual m^km imnns wire 3 
4 and 5 It was difficult to ehnom bitween 

2 4 5 und 0 on tbi basts of the readings 

obtained the most plausible silictinn seems 
to involve tin throwing out of thi fourth 
spieimen on the ground of the low rending 
for rate IK> Tho tist then becomes u totul 
full uri 

Of Serbs V made with Mr Lescurbmirii 
as nagtnt no ihrre of the specimi un stuml 
out hk in any way probably identical and 
nnunpting to font n choice the plush ians 
could re neb no nKreenunt us between the 
thru combinations 145 2, 34 44 (I 

'I wo of tlnse combinations arc wholly w remj, 
mid one partly w refng tho ulmtical spia i 
irmis win 1 3d Combin'd with tin ob- 
\lmis failure of the test to muki a clear 
illNtinctioii this se« ins to w errant the vir 
dh t of total failure for Nirhs V 

Series \ I one of tin plivsnians ns rc 
ngent points fahlv straight to spec!im ns 1 
2 5 as the hh nth al <>m* Mndt with tin 
same MiMiimtns as Si tils V this is amainr 
totul miss 

Of five tests four were complete failures 
und one a partial failure ibis is \ir> 
mnrh worm than urn should score with out 
right guessing It would sum that tin 
tmtbod implojeil was Mulhuintly dlNcrnUtid 
by tlnsi hmlings but if we nrrangi tin 
returns a little differently wi must grant 
that the jm rfornmnoe attainid in these tests 
hmks iwn worse 

In turns I II and I1J combined, Nix 
sits of raidings in nil were made upon 
sjRLiim tin of idaiticul migin Ncriisl\ give* 
u* three HinJi romlints and Serbs \ and 
\1 togithir tree us six If there Is tinv 
thing at all in the i let. ironic diagnosis the 
readings might to ugreo fairly well witJun 
nub of tlnsi three sets It is putting it 
viry mildly indeed to say that they fail 
wholly to do this 

Vor rate 57 on the samples of the first 
day remlinws run from 4 to 44, and thiy 
are qmti ivtnly distributed through this an 
tirvul Tiny are so scattered that it is idle 
i ven to talk about averaging them the aver 
nge of 4 It 21 22 2d ami 44 is quite "with 
out mathematical significance Similarly 
rate 55 runs the gamut from 0 through 4 to 
11 \Vh«t would wc mvy of a scientist in 
anv field whatever who couldn’t determine 
the correct rending, in degrees or volts or 
% eutimeters nr gruma or seconds or what 
uni will unj more accurately or consistently 
than tills? What would we say of him If, 
in resjKtuso to a atrnlght yea and no propo¬ 
sition be gave us three yeasea and three 
noos aa these rates do when asked the sex 
nf this subject? What would we think of 
him If after this showing ho oontlnucd to 
use with apparent confidence, tho method 
by which be hud reached these extraordinary 
fiuriiugN* 

Rate 55 for the six readings of the third 


day is another particularly damning thin* 
For that matter, rate 57 on this day U * 
most extraordinary exhibit. If offered m 
support of the technique under which the 
readings arc made three answers slightly 
above 20, and three more slightly in exits* 
of 30, are pretty crude. And what of rnn» 
55 on Uio Hccutid duy? or rate 00 for tin* 
day? or rutw* 42 and 00 for the final da ) 1 
Isn t the answer pretty obvious * Tan w< 
possibly believe that this tochnlqne is nm 
thing more thou subconscioitwiy din* n 1 
guess ’ 

Of course, if the olcctronist were diagnm 
ing a patient from ouc of these specimen 
tlm chances of contamination etc etc eti 
would be considerably greater than tit our 
carefully conducted teats, with tlwir elnb> 
rute ritual But Ju thut case nothing wool,1 
be said throwing question upon the reaulu 
while In the present instance, the electronic 
will protest and protest upon tho groiimda in 
dicatcd Just by way of letting him hint 
his way Jut * turn, then, to the readings 
for the individual samples Stately ho cun 
not, without losing his face entirely, claim 
that two tests made, in quick sucauunon 
upon the very sumc sample, may diverts 
seriously mid properly and without Pin 
bnrrnshinent to the \brums claims. 

On tho first day spcciiuuu 1 gives reading 
of 22 and 44 for rate 57 0 and 11 for rati 
55 0 und <1 for rate 58, Specimens 1 and <i 
of the third day show un alarming variation 
in rati 55 Among tho siugie isolated spun 
mens tin rc i* iven more of this sort of thing 
On the first duy, specimen 3 gives 4 and H 
for rate 57 iqiocimen 4 gives 14 and 24 2 
and 15, male and ft male for the same rate* 
M]M>cinien B givis five discrepancies that run 
nil the way from 200 to 1800 |#er cent 
Though this might well set the climax, we 
must still direct the renders lye to the 
readings nf Neriea \ and VI, with 21 
matched ngnniHt 32 mid 34 2 against 11 1 
HgaiiiHt 23, 7 against 3—and all three of the 
specimens contradicting themselves on rute 
40’ It would ot rtidnly la fulr to remark 
that if these rates cornwixmd to anythin k 
in the pathology or idiyiiology of the sub 
jc< t from w hum tlic blood was taken wc 
should hardly expret thut turn individual* 
taken at random would exhibit such wdile 
diNcrepinicies m gt nt rid as do those s|iecl 
mens taki n from the mime penam 

The Hhowing would be far worse were it 
not for the nhjet thinublc lowness of the 
Mailings. Wire it pretmdod that they are 
at al) minutely aeciinitt this would not be 
so bad lUudmgs of 0 and l, of 1 and 2 

1 ti can is compared easily enough if only 
we know thut O menus 0 and 1 means 1 and 

2 naans 2 But whin it is Miidertsbood to 

Isgm with that all that anv of these readings 
mi nn is low tlay cannot tx inteltig* ntly 
compared us me just whut s Uttb 

mat la mat It al tsipvt utmnidiaing wilt tlo to 
doofiunt this mroiivemenre 

\\ hi re Ht b ost one of the readings for a 
gm n rati ixcisdsfi wi ran maki Intelligent 
comparison (■(infilling oursilvis ti» n nil 
Ing* from the same single spocimen tin re 
ari 20 such comparisons to be made from 
the up|s tided tables and of these only five 
show reasonable ngreunent between figures 
nlmh should be lihntuul the other 24 rli 
verging if we ixhnd thi comparison to 
cover ull sampIcH fre»m the samo subject tlic 
number of comparisons which wt muy make 
is increased to 72 mid 18 of them sro 
reHsonahly < lose, while thu remaining 54 are 
in discord Surely this la a moat disrepn 
table showing for a procedure which [s 
clulwod to lie from 80 to 00 per cant right— 
whm we ure not watching and which is 
used by its support! rs as a basis for dis 
crediting the xtumhml clinical diagnosis 

7Tit straight >c« ami no propomtion of 
rate 40 givts us another dreadful showing 
( on fin ing our attention to individual sped 
mens fifteen hub iieiulent comparlaons are 
possible und of tbisc five are in agreement 
and ton In disagree ment. If we permit our 
selves to compare distlnrt specimens from the 
same individual as well we get a total of 41 
eoiripurisatiH, of whieh 17 cheek and 24 w 
fuse to ebeck If frnnklv guessing we ought 
to bo right on thin 5<V50 questiou exactly 
hulf the time And hire where we are 
alleged to bo doing something better than 
guessing we must be right considerably more 
than half the time—Instend of which we are 
wrong practically two thirds of tbe rim* 

Here, then Is a scientific teat of E. R A 
which cannot be repudiated without oeriout 
complications, since tbe doctors who col 
laborated with ns in this series of tosts are 
the sponsors of a well known and widely 
circulated report which endorses the baste 
claims of Dr Abrams. 
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Catalog FREE! 

Send for tfa« MONARCH Lathe Catalog 
fully illustrated—every type Lathe up lo 
30 inches swing Illustrated here i* the 
MONARCH Jr loathe—an accurate com 
pact trouble proof Lathe for Inventor* Ex 
, perimenter*, Mechanics and Auto Repair 
P men Fully 

equipped — 
•emi quick 


•270 


It inch twin* else loo *1 *Jl<btly higher price 

i THE MONARCH MACHINE TOOL CO 
, 430 Oak Stn«t Sidney Ohio 


“WONDER” COLD PIPE, TUBING 
AND BAR BENPERS 

Btuderd rf IK« Work! 

fff *+» Hand and Motor 

,ghfn Op ar at ad 


Wfc*'ltni>ab t« 

«j wajr iwtbtrw, 

l-UE b-s 

3 r(t- «<*£■ 


UNISOL 

NO Hlrtffll 
In Singapore f 

i Strait* Settlement# Porto Rico Otnart* thmughmit 
ihe U S A —and un »leamships using waters ol the 
various ports r>l die world Uniwtl is bring sueti**- 
tnllp met hy those who arc mtcrccied *lw«y« li> the 
j ijoint i f lUsinUinieg fir»t-rl«»m operating condllionrt 
I II we were nnt |t*> r sure that Unisol will cor 

I reel undesirable boiler teed w*ti r condition* 
would not wfftr it n »r wxdd we forward it through 
. out tit* wurld ON ai provau Pamphlet o» royuesL 


UNSSOL MFG CO 
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Pershing 

Hotel 

CHICAGO 

T HIS, the nfw*it of Chicago ■ fine hotel* 
offers a quality of accommodation* at 
rate* as low as from %2 50 to 15 00 a day 
Each room n large airy ha* private bath 
and » exquisitely furnished. 

Get off the train at the 63rd Street or the 
Englewood Sutton and you are a few nun 
uses from the Penhing. The right place to 
stay if you enter Chicago via any one of over 
3Q railroads, including the Michigan Central 
IIBriob Central &* 4 New York Central 
Pennsylvania, or Rock Island. Near all 
Chicago by means of boulevard motor 
ooachea elevated ex pr ess trains, surface can 
and suburban trains. 

For reservations or folder address Harry E 
Rice, Prea. Riot Hotels Corporation. Cottage 
Own Avenue and 64th Street Chicago. 


The Blast Factory JK 

(Continued /ram puge SUB) GJ 

to an otorbead belt drlvp Tho various dry ^ 
ingredient*—nitrate of ammouiu, nitrnte of % 
soda wimmI pulp coriiMturih itury nut menl 1.V 
elialk and Rulfur fur ummonm dynamite for 
instance — which ha\c bar n prm lounh PY' 
welghi'd out aiwl HcrfHinnl toRether in the 
proiHirtious called for by the formula, uro 
poured Into the bowl and the whirls nn <y 
driven two nr throe tumn to level the heap WK 
don o Then thr. ltiiroglvcenn is nlov\ly run flJJ 
in through a rubber tube from the buggy 
and the machines are started As tin ^IihiIh 
revolve an inner nml mi outer plow nttnt hoii JV 
to each keeps throwing tile powdir from' V 
tlm »Idi s of tho ImjwI back under tin winds j 

that it will be thoroughly mixed Tin & 

mixture much like brown nugur in uppour <J 

mice, but feeling a trifb nil> 1» tin finished /J 

dynamite and it is hems forth treated with vr, 

_ the reaper t due n iiigli exploHi\e v I\erv .i 

— - « rumb thrown on tin floor by tin revolving \ 

e i wheelH m earr fully swept up hat It he «ti ppod (j 

Is I on nmi r xplmli wltli sufficient violimi to /k 

j© Catalog ** t off tho whole mixing Here ns In (lit V 

itbe up to nitrating bouse lh< mooliim Heims to dorm 

ere is the mite The nun nimi about quii tlv m tin ir V 

rate com robber soled tthoeti silent ns if listening for 
ntora Ex tho slightest Irregularity in its motion thi V 

o Repair utillnoRH and thr care and prulHion of tin ir 
en Fully movements ns flay ti lid the mnrhme sup 

lulpped— k^tioR a rltuul and creating n feeling nlmoat f) 

!ml quick nliglium AVJun tin mixing Iiiih mntimml 

chan** *e*r— for » stated time fixt d by tin lalmrntnrv ii 

autasafety da- f<*i fMO |, km,l of dyiiamiti and menmired hv 

V kl .L.«u a Hiiml gbiKM tin nilxi ra an Htopiwd and th< V 

FA* W4 wtt dvnnmUi ia hIioviIUmI out with woorlen ^ 

btack U«* allow W into wooiiin hoxes nnd Hint to the Sr. 

pncking hmiH* The proiiMs of mixing 
h r ^rlce ,D ^trai^bt dwiariiiliH ih the huiui na that lined 

"® r pf te for nminonlit dynamitLN tin diffi renn hi ing 

OL CO that tin forint r contain a larger percentage ^ 

dxioy Ohio of nltroglw i rin and no nitinti of nnuiionm Q 

— - \t the eartri*lg* pro king hous* tin bulk 'A 

■-dvnamite nit etw tin pnjx r mIhIIn which litiw Li 

TUBING been mmle in tin shill houm and Hpniwd ||/*J 

p witli hot imrulhii to watirproof tin m and V 

5 n virv ingi nioiiH machine pm ks tin ixplosive Wj 

uri^Motor ,n ^° the hIicIIn Tin dvmuiiEti is *lump<wl 

paratad oil an Inclined conwyor wluih feeds it into /)' 

a hoppi r ut the top of tin mnehim while \ 

m ^ r|i* pup* r kImIIh an fid iintoinufu alU into O. 

n nvolving drum bi m nth the hopja r \ 9\ 

hntterv of tampM ofierated by a friction V 

dtelMkbtC*. 'Irive rim and fall in tie shell* until the 

MtliSa kn |K»wihr ih pmkwl to a uniform density As j 

— - soon mm oin row of inrtridkPN ih pm k< d full • v 

tin drum mitomnhcnllv revolve* brliiMiig vV 

L another row of emptv shill* nndi r the 

lumps while thi npi n i lids of the filled /V 

shills nre foldnl ov< r anil thi tmished cart V 1 

t ridges are rlroppul into a trough from which J? 

itni'd'ihe operator gathers them up to stand tie in ys 

Sig sticiiM- oil Hid ill crates /}) 

IWB ndii h> l I ,e '! h* proii m«ch of mixing and packing geln 

(d' J wilTcor nn 4^ THttiitt< differ Homewhat from those £ 

idlfioe* »■« i mployid for tlie ivpts wlmli are of n grann A 

oVroyueJL lar coiiHlRtim v Thi gilahn mixing maohnu ^ 

‘ cmiKlKtR of u hrofi/i Ivowl shaped liki an y 

N J oval nnd sup|ili<d with u hotwatir jmkit 

- - - nn ,l w j t j, piddlis operated bv mi tUttrli V 

motor Th< nitrokhci rin in run into tin ^ 

Imwl a Hinall pirrrntnge of nit rati il mtton Jf 

is nddul mid the pnddies an Nlurtul Tin l 

uitroklycerm is gelatnii^id bv the mtro \J 

« tlulnse and tills jjvis the dvnamite pi is ^LJ 

■■■ . . ti< itv mid wall r risistlng jwiwer The drv 

ingredients slmilur to tlmse used in othi r \f 
types of dwmmite which bnw bi'i n previ 
l|% ouhU sieveil togefhi r an rn xt pound in hr 

III and tin agitation is continued until the mix ^y. 

^^1 tore iMcomis uniform and rcmlos the pniper ^ 

digree of plnstiiitv To cli t< rminr tblN jMiint '|\ 

demands the nbist Judgment for whili on /Ir 

one hand the di gri e of g< Intinirntlou dinctlv 
affiata tin cffiiiimv of thi dynamite on the 
othir sell nee haN iuwr >it l>ei n abb to 'W 

fix a time nnd temperuture for mixing which 
would vhld n uniform product from different 
fine hotel* mixings The gelatin foreman mimt decide ^ 

cknona at whin to Htop the agitation Hd*ording to the ^ 

00 a day look mid finl of *hi dynamite 

ivatc bath Jn the gelatin packing housca thi plastic 

muss is fed into the hoppi r of tin packing U 

wt or the machine and a revolving worm In tlm hopper 

few min squeeaeH It out through multiple nipples into f) 

l place to the papi r bIicIIb held In shuttlcB on a turn w( 

ne of over tllblo below 

n Central The crates of cartridgea from the cartridge ^ 

k Central pocking housen art transported to box pack V 

Near all U 'K houses and dipped into u vat of hot par 
ird motor nffiuc The cart ridges are then packed bv 

rfvae can hanrt inf0 wooden boxea—25 or 60 pGundu ^ 

net weight—which arc either loaded at onci Si 
into freight can* or fttorod in a nmgtelm 
■ njwry E until needed for shipment 

*■/“**** Several carloada of dynamite are ahlppeil tKj; 

from thta great plant every day—some 60 5^ 

i .1.. sdJ 000,000 pounds annually It goes into the iS 

B. f trvnirAn Ontrm «ad ahova « 4 wi«Mn km om mdarmmmL 
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In thin booklet \mi will hnd h< lpful 
su^gcutioua tlmt will aid in the solution 
of mum of your manufacturing probh nis 
lhe booklet given t\pual examples of 
how manufacturers in wide l\ different 
linen havi lowered their production co^ts, 
cknnnutcd ex<css Weight ami exjunsne 
machining opt rations and Imvt gained 
numerous nth* r advantages l)v rcplfti ing 
eastings and forging** with Stampings — 
Frees* d Metal jwirls 

It ma> Ih* tlmt a dost r anabsis of \mtr 
product Will show that a n dt\< lopmtnt in 
pressed nudnl of one or nmri of its jmrts will 
result in tt onmnlcs that }mi diiihot afford 
to Ignore 


■KNOWING HOW SINCC ' tl l\J 


The fin IIIties of onr vmtl plrtnt of 13 Hires with lU eoniplik 
methunicnl csialpini nl and iikih tlutn 1 SMi workimn un. at ymir ills 
poMtl Our more I linn >iim* rxiw rlohi i m thin HpocUllred work 

f ’tvcH Hwuinim L that w< are wi II (jiinlffh i| nni only to iuIv|mc you ftil 1 1 
Imntly but iiIso l« ( xoi un promptly any order no matter how larm 
or how intrltsilf the tl may Im* 

Writ* for NEW booklet today 

Sent on roqm nl to all Interested In lowerinir production costa, Addn »a 

Geuder, Paeschke & Frey Co. 


1131 1731 St Paal Avenue 
Milwaoat* Wiacennln 
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PATENTS 

Trade-Marks Copyrights 
Designs 

76 Yean* Practice Before the Patent Office 

If you have an invention which you contemplate patenting, 
or a trade-mark which you desire to have registered, we shall be 
pleased to have you consult us We have thoroughly experienced 
attorneys in our New York, Washington, Los Angeles, Chicago 
and San Francisco offices, with long experience in preparing and 
prosecuting both patent and trade-mark applications 

Prompt , Conscientious and Efficient Service 

The SCIENTIFIC AMERICAN contains Patent Office 
Notes, Decisions and other matter of interest to inventors—and 
particulars of recently patented inventions 

We shall be pleased to send, without charge, our Handbook 
on United States and Foreign Patents, Trade-Marks and 
Copyrights 

MUNN & CO. 

PATENT ATTORNEYS 
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mines to furnish the energy for breaking down 
coni and for getting nut the ores from which 
ftro derived iron stool copper, lead, sine 
gold silver-—all the metals, into the Quarries 
when it is used to blast stone for flux In 
the ore furnaces, for grinding into cement 
and for building railroads and highways and 
jetties uml breakwater# iuto great comttruc- 
tion 0 [terutio]is where it Is employed to dig 
canals, exeuwit© foundations for buildings 
drive tuunelH through the solid rock and cut 
roudbuls along steep mountainsides into 
the ciitmir lands of the Northwest and the 
swamps of the uouth where it blasts ditches 
to drum tin laud or clour (t of stumps so 
that it mil be put under cultivation for ail 
these lndnstrlfH and the oommoditUs which 
they mnkn possible are inseparably linked 
with the manufacture of dynamite 

Studying Fire Risk from Sample 
Fires 

(Continued from page 388) 
hotliing especially in w in this But it 
sootnui ndi isnble to study what vs ns going 
on during the period of slow crushing It 
was ultimately found that at tho ends and 
at timdn short distances from the ends moil 
truti ti tap*, rut un « brought about a softi ned 
— almost a plastic—condition Afti r this 

discovery efforts wore made to devise a pro 
teitive cup for the i nds of wooden columns 
This has bem curried so fur tlmt n mrun of 
tents bus ri suited m showing that a wooden 
column may bi so installed au to imlure the 
firo t< st for on< and one half hours instead 
Of tbirlv minutiH In all uises in this scricR 
the column fntled in the body jHirtion und 
not at tin ends 

It Vvill Im guthoied perhaps from the fore 
going exiimphs that the investigations are 
producing a m w final r»f information —iihp 
fill to insurance <ompanies owners and 
builders 

\\ hat are < ailed ‘fire windows —that Is 
windows < apabh of withstanding fire heat 
and water—cannot in the nature of the cam 
be made equal to IulIi diLrees of exposure 
light must pass throukh Ihc glass—other 
wise the wlialow is no window at nil This 
moans also that mon or li k* heat will go 
through Thm the glass softens mpl falls 
mil «ven wired glim* ht mg subject to such 
failure However tin r* Is such a thing ns 
a fir* window capable of affording u use 
fill amount of protection Rmh windows 
have been riev< loped it seems largely in 
conseqin uce of experiments made by way of 
toBt Tlie window will be exposed suv to 
a multitude of gus burner*. Farlv in the 
test as thi wired glass absorbs the great 
heat, then will be a aeries uf reports and 
a network of erneks will spread over the 
window The advontngc of the wiring bo 
comes clear since the wires maintain the 
i racked gln&s for a p* rloil tn one of the 
view's is shown a wired glass window with 
metal frame which has undergone nearly 
one hour of exposure to flames 

Criticisms of Our Article “More 
Steam-Engine Power With¬ 
out Steam” 

IN the March 11)24, issue of thp Scientific 
1 American there appeared an nrtielp en 
titled ‘More Steam Engine Power Without 
Ntenm * w hlch attracted a good deal of at 
tention and we are sorry to state n good 
den! of criticism From time to time there 
appear certain substitutes for water and 
steam for use in tin tiamd steam boiler and 
engine for which elaborate claims arc made 
In this Instance, our Chemical Editor Mr 
lamar Ginsberg was sent to Philadelphia 
for the purpose of investigating the latest of 
these steam substitutes Mr Ginsberg was 
highly Impressed with what hp saw together 
with tiio data supplied him by the inventors. 
Once we were convinced that the inventor* 
in this instance were sincere and seemingly 
practical, we opened our columns to a short 
description of what they had done We 
happtu to know the composition of the secret 
liquid but cannot make public mention of 
sBtnr for obvious reasons 

Many have been the criticisms received 
with regard to this article ITowever that 
from the Bureau of Standards which we 
quote below, is sufficiently representative to 
serve the present purpose 

“It seems appropriate that the Bureau 
should offer some comment as roqufcsted Id 
1 yrmr letter of April 10th on the article 
More Steam Power Without Steam * Rp 
pflaring tn the March, 1024 Issue of the 
Rounttfio American, In view of the fact 
that from the manner In which the Bateau 
is referred to in the article many readers 


would taftr at lean a tadt etubieemant of 
the daim* of the inventor and promote 
Except for this fact th* Bureau would hu\. 
no occasion for official comment 

‘As far as the reference to the Bureau n 
concerned it can bo said that the statement 
thnt tests of the ‘mysterious liquid* had b< >■ 
made is entirely incorrect The Bureau un 
swers thousuuds of miscellaneous inqnin 
tueh year, and it Is quite possible that sunn 
Information drawn from available data, wn 
furnished upon request 

In reference to the article in genera! 
and the claims net forth in it It may be said 
that the fact that liquids of low boiling, 
point such as the one which is the subject <>t 
the article, develop considerable pretuur 
when heated to moderate temperature* in » 
closed vessel, has freqmntiy misled inventors 
into believing tlmt power could be develo^i 
more efficiently by the use of such liquids 
than by the use of steam It fs, howavir 
a direct consequence of the second law oi 
thertiiodvnnmim that efficiency tn power pr * 
duction is promoted by tlic use of high tem 
p< rntnre in tht holler, and consequent! v 
oUnr things Uing equal the liquid whltli at 
a (,hen trmp*rnnire hits the lower vapor 
prcHsure will yield the higher effieh m \ 
Tho development of ibe mercury turbim 
which is montioneil Ju the article Luvolws 
a practical application of the facts stated 
above 

As for the evidence given in the artieb 
that the new liquid producra power mon 
efficiently than steam the demonstration 
might easily deceive the uninformed but Any 
one at all familiar with power development 
would at ntiee recognise the numerous flaws 
In the demonstration ’ 

Condensed Milk 

A N important report by L>r Savage and 
Mr UiinwHkt on the manufacture con 
dition tmctiriolng}, and s(>ol]ing of romnirr 
rial sweetened and uusweiti nwi condensed 
milk has been IhsuoiI by the Food Investign 
tuiu Board ( British) (Special Rep No 11) 

T he ihaiigOH in the condition of (he milk ub a 
result of itn concentration an profound and 
ar* not merely those caused by deprivation 
of water It is for example a irnuh wors* 
conductor nf hi at than u neon cent rated milk 
While Kpnrmg aerobic bacilli are present in 
n considerable proportion of samples decern 
position and spoiling are nearly always due 
to non spormg bacteria particularly certain 
mi*roco**ci which either survive tht pr* 
limuuirv paKteurmutiou of the raw milk in 
tht coursv of inaiiufacture or after cannliiK 
are admitted to the tins through mioatt 
liuks The sources of bn< terlai contamination 
und multipHcatlun are mainly from thn orig 
inuJ milk from tin nir of the factory, and 
particularly from dirty pipes and apparatus 

The Sky by Day 

(Continued from page }0t) 
of eternal cold This is the region In which 
shooting stars stage their displays 

But up in thoso regions where the last 
vestiges of thp earth s atmosphere is dying 
away and that infinitude of frigid emptiness 
begins, there are still other phenomena to 
interest mankind At altitudes as high a* 
five hundred miles are the mighty aurora' 
arcs These restless shifting curtains, 
streaks and bands are the electrical effects of 
the heovonly stage, doubtless caused by elec¬ 
trons nf particles projected from the sun 
If so they are similar to vacuum tube phe¬ 
nomena Apparently they are related to the 
sun spots and to terrestrial magnetism The 
magnificent splendor of the aurora is a fit 
ting ending to the day* for the beauty and 
scientific interest of the day-sky demands a 
splendid benediction 

Tho stars come out, and we pick out 
Saturn and Jupiter and others of our family 
They are receiving light from our sun which 
is far below the horloon We turn toward 
Polurls and see in our Imagination the eych 
of the heavens Wo pick up our telMOOpe 
and look At the other suns and see many 
stellar bodies come into being whit* wen 
Invisible to onr uuutdod eyes We wonder 
how many of thew bodies still remain behind 
the veil as yet impenetrated by the greatest 
Instruments. We wonder If spaoe Is inflnit* 
and we form a conception of infinite apace 
t wonder if we do or if we can oonceiv* 
thin infinity 1 

We leave the question undecided. We know 
at least that another day Is coming and with 
It is nnothor procession of sky interest* 
ever-changing and ever-interesting full of 
unanswered questions but sach when an 
sweiwd revealing others still unanswered. 
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Fighting the Bed Bug 

(Continued from page 402) 

Water, jjowdcr and liquid** Bnt eleanlinett 
and chemicals art; only partly effective and 
necessitate a constant, wearisome battle 
People are now thinking ubout this peat 
In a bigger way The bed bug is really a 
community problem Given the necessary 
public opinion there f* little doubt that 
communities) would take stops to vanish the 
bed bug from tbeir borders, just «« coin 
tmmity pride has vanished pests like the out 
tie tick. When public opinion grows up tn 
thla problem, then the Hanatarlan will begin 
extermination in a large scale way with 
poiaon gas and modern apparatus Tor using H 
Hydrocyanic acid go* is the ultimate 
weapon Made by mixing the two deadly 
poisons cyanide of potassium and sulfuric 
add it is so penetrating and dcadlv thut the 
Department of Health of New 1 ork City 
DOW prohibits its usi except tinder «tri< t 
regulations In the fumigation of homes 
business premises and ships people tire neea 
sionully killed accidentally—occupatit« not 
known to bo in the Infested art n or some 
time* adjoining pn mines and even exterim 
nators caught off guard It is so quiik in 
its penetration and action that expert* ap 
plying it must wear gas masks Its danger 
is Incroasod by the fact that it bus no 
odor Lately, Washington exitenmcntora 
have mixed tiar gas with hydrocyanic so 
that It gives warning but even In this form 
it Is extremely hazardous 

I T nder the New York regulations hvdro 
cyanic can bo applied only by qualified < x 
pert* approved b> the Hoard of Health and 
S separate permit must be obtained in each 
caw where it Is to be used Great tnre mnHt 
be taken to sco that not only infected prem 
isos nre vacant but in apartment building* 
the premises above below and on each side 
Warning signs must bo posted at every e» 
trance and wafehnnn ns well the latter re¬ 
maining until tlu work is done 

Something like $3 000 000 yearly is spent 
In New York <Vy alone to keep bf ttcr-ehisH 
apartments and houses free of bed hugs 
More than one thousand professional ex 
terminutnra are ut work all the time in 
most eases for property owners who engage 
them by the year M honor r apartments 
arc vacated the exterminator treats them 
and should the post be brought in bv new 
tenants does his work again Yet dispiti 
this cure in a few sections when ruddence 
property values nre highest not even those 
sections are permanently rid of the j*eat 
because it Is constantly being brought in 
from other sections. A novel fact about thi 
industry is that professional exterminators 
do a good deal of charity work like physi 
dans—Mr Snmeth ■ organisation has under 
taken gratis to keep several day nurseries 
free of insect pests to which they are pecu 
Harly susceptible 

The bed bug hns a money value of a nega 
dve kind It is economical not to have him 
around For in property free of this pest, 
the outlay for repairing, repairing repaint 
ing and renovating is generally reduced The 
architect nowadays gives serious thought to 
economy of operation in his building whether 
it be an office structure a great hot^l an 
apartment house or residence The pmfes 
sionsl exterminator advises the architect to 
take the bed bug into account when plan 
nlng apartments and homes eliminating 
©very possible refuge and breeding place in 
walls, molding wainscoting riospts plumb¬ 
ing and the like and also providing a steel 
or concrete chamber on the roof of every 
apartment house and hotel, fire proof and 
sir-proof, a death chamber to which bedding 
furniture, luggago or anything else can be 
token for treatment with hydrocyanic gas 
without disturbing occupants 

Vermin are often the first tinnnts of n 
new building The tearing down of the old 
building on the site displaces rats and mice 
who seek homes in the new building as soon I 
os thsy can establish themselves. Inserts of j 
various kinds, Including the bed bng Hrc | 
brought in with building materials from the 
mills and warehouses Workmen likewise 
bring In pests On this account the present 
day exterminator takes contracts for his 
services while the building is being erected 
making inspection before the floors are laid 
and after they arc down when the plastering 
it done and at other stuges of the work. 

* 4 A real beginning In tbe extermination of 
the bed bug and other household pests will 
be made when communities pass ordinances 
compelling It,” says Mr Samctb More 
than once public opinion has been brought to 
the point where the people of a community 
have aeon the wisdom of tackling this prob¬ 
lem in a biff way, bat In practically every 


com the attack was mads by appropriating 
public money for an educational “dnvo ’ 
with thi outcome that funds warn wasted 
some being spent for extermination work 
along ineffective lines An extermination 
ordinance would compel all proin rty owner* 
to bear the expuiw of eradii ution They 
would thus have reason to snaki sure that 
tliej got \ hIul for their monrv and source* 
of reinfection bring denned up there would 
he permanent benefit* Along with such an 
ordinance should go some systun for exam 
tiling and licensing cxti rminators instead of 
simply hampering them with regulations that 
tiicroiise the cost of doing tin wmrk urn! put 
it Iwyoud the reaeh of many hou si holders 
ami property owners 

Muny ways have been devta-d for fighting 
rats ranging from outriitiig them alive wilh 
the aid of ftm tn, a* the old fashioned rut 
catcher docs, to tin upsetting of hi x bulnutt 
a mi (hod hy which tin animal* are caught 
aiiu the femaleH killed and tpi nmle turmd 
loose to tight each otht r und rtduci breeding 
Poisons, traps electrocuting devices and 
even fly pom r ' that patches rats with bird 
lime uri in uwe Mr Snraeth declares that 
thiy «r» all good with one shortcoming— 
that tin y *♦ Idnm destroy rats und mice ns 
fast as they can bn od The latest weapon 
is bui torlnl Paste ur isolated the grrru of a 
disease fatal to rodent* but harmless to 
other animals and human bi ings Thia was 
used with some nueersa being spread bv 
baits that eommunuuti thi disease to On 
riil* who ate them tiny in turn infecting 
other* Bacteria gem rullv require something 
approximating blood t< rap< rnturc to thrive 
Ah originally used on baitH they lost their 
vlrnlmei bring nffiM ted bv lower tempera 
tnriH and ntmoaiduric conditions Mr 
Someth ha* devised a new procedure h\ 
which tin bacteria an kept vigorous at the 
pmpi r cultural timperatun und Injected 
Into ll\t rats which an thru turmd loose 
IricKtilated In thi* wav the animals are 
currn rs of tlu dlscHMi in its most viruUnt 
form bo that oili hundred and hfty itifLi till 
rata tumid loose at strategical jioints In a 
large railway tirmfun) wh<r< rat damage 
amounted tu $JOOOO a vuir n milted in re 
during the itiimug* to $5 u v< nr and tin 
picking up of more than four thousand dead 
rats over a fiu month* pirlod Hong with 
thi rats a plagui of fl< ns disappeared for 
the flrn in most of our large cities is almost 
invariably a WHrniug that rnlH an. growing 
beyond bounds Whpn both mts and flea* 
were gone, thtrt was a brief plague of mice 
which arc gem rally kept down by ruts md 
increase when thi latter disappear In com 
panson wltli a rat plague however, mlcr 
bring no great difficulties to the extermi 
uator They urc oradlcntrd by innoculntioli 

The Story of Steel—VI 

(Contmutd from page 196) 
started hy the ore reactions The heat is 1 
then worked until the carbon in the bath 
is approximately that required in finished 
steel Ti sts are taken of the heat and 
broken, the fracture Is examined and export 
metiers rend the carbon 

W hen the heat is considered ready a steel 
bar is thrust through the hole In ono of the 
doors and the retaining plug in tbe rear of 
the furnace is knocked out allowing tho 
steel to run through a trough into a ladle , 
which has already been heated by gnu to dry 1 
out all moisture in the lining The sled 
i* then purified by the addition of certain 
deoxidlxers snch as ferro silicon and man 
gunesc the greater part of the manganese j 
remaining in the ateel in order to meet tin 
desired specifications The necowsury carbon 
is added either in the form of finely grunu 
lated coal or of moltui sptogrieisen—a high 
manganese iron containing sufficient carbon t 
and manganese to give the deaired results 
The sing bdug lighter than the steel float* 
ou the surface ami much of tho slag runs 
over tho aido of the ladle into pits or boxen 
kept for that purpose 

At a signal from the inciter a massive 
tranc, electrically operated U movod in 
front of the furnace, drops ita arms under 
the lugs of the ladle lift* it and carries the 
muss of molten steel weighing often ns much 
aa 100 tons to the pouring platform where 
the retaining ping nr stopper Is lifted up and 
the steel through this aperture in the hot 
torn of tho ladle, pours into cast iron Ingot 
molds, these ingots varying in suse and 
weight, according to the product into which 
they arc to be rolled li* sn average rise 
heat of 60 to 75 tons, the ingots will weigh j 
approximately three and one half tons each 
and be about 20 inches hy 22 inches at the 
bottom 6 feet or allfbtiy more in length 
: and slightly tapering towards the top. 
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Motion dlsi l*> sign *265 

At UK UI Tl’ltb (including an m al 

(Mi arm) Si-o ulsn riANia 
Alfulfs Danger to 248 

Doll wrevji 167 

Farmyard manure ami nrtifl 
rial fci'tiliirrM 310 

Fertility f s »il Judging if i 

Pea eh hurt rs Canning 20 

I dash *1H0 

Traitor Walking *37 

ANIMA1 U 

Animals animosities *328 

Dinosaur tggs */7 

Dog dulrmper 1 01 

Habhlt plague Meeting *30 

Wlhl animals of citk* 300 

ANTHROPOLOGY 

II rad hunting in Papua 03 

Head hunters of New ( ulnra *1)7 

AU( HAT OLOGY 

Airplane anil archaeology -H2 

Animal sculpture Pn historic * U 

Hlttltn U1>M« 30B 

beti 1 tomb 3II 

Tu lank barm n tomb 167 

VVatirclocks Old Egyptian 248 

ART S 1) Hiso AMI JIAEOUX v 

I holo-w. ulpture *108 

A 81 ItONOMY 

AaUroids 41 

Ldl [>kth 96 1 16 

II ravens month by month 

*il *110 *178 * 80. *JJ7 *410 

Mara Nur *pprun< h by JOB 

Mcr*ury Transit of *tI7 

HUtr distances 111 ) 

Stars Site of 176 

Stellar evolution '0 

T nit scope of iiftolij dimensions *237 
Universt SIju* of 02 

ATOMK I II \ HICS 

Atom T Static or dvnunilr 2H 

Atom to work lotting JU6 

Kadlutu New discuvery of 2b 1 

Radium Uses of 39 


AinoMOBII FS 

tir-c<x>l«I ear fulim of <.*. 

AxIl less chassis kuhi enslon *iH3 
Bandit-proof car *263 

Bodies Novel fabric I 

Brake linings and shoes. De¬ 
vice U unjust *197 

Brakes Mvhsui Ing now or of *171 
tarn and trucks of 192 1 12 

Cars of H»>4 *< 

falcrplllur st rock* t DH 

Economic position *10 

Fnglm ns a bmk* 1 8 

< ear box F r>ot-looie **t I 

Honey wntcr 11 * 

I uhricatlon *24 

N< tea r„ 1.2 IK5 -00 340 416 
Palnling »ylinder he ml to In I 
crease p* wer *-7 

Pinduluin Hriv* *12 

Radiator Sectional *266 

Sibling with sen w shaped 

cam 2rrt 

Stolen car Marking +184 

Siutpendlnsr the laxly on air *9 1 
Tiros Balloon * 2 f 

Tires Making fabric *-16 

Tires Putting pat (r tain on *~r7 
Trailers fu long loads (irnian+lU9 
’Wlutd with air apnci +183 

AUTOMOHII F ACtbHSOIUtS 

Ace* Ural >r | ednl Shf>ok pi oof *40 
Rniirxr never in the way til 

Clock rack -f i 

Comb n*< r for the auto Mil 

tan lx It longer life for the f»H 
Gas-hus* Npaikloas -Til 

(liar* shield Vacuum held *183 
Cretisi and oil For v, riding 40 
Headlight* Adjustment of 184 
Jack Hydraulic *267 

Spade f r mired tar *10 

Spai k plug Uni hi Nig for *334 
Hi * (light Saftt> *89 


AVIATION 

Alri lane Iml Unship controversy 380 
Airship Shenandoah *82 *168 

Amundsens flight to the pole I fit. 
Ari hncology ami alrptitne ,-H-. 

Ai-ctic t xl 1 rati *n hy aircraft *162 
An mod the world Hying + 21 
Bombing th batthship V 1 )- 

Flivvers .if tht air *99 

riant among airplanes *107 

Gliders 103 

Helium as a UK stmr 86 30« 

Investigations Recent 95 

Men who My III With the *20 
Mooring mast *222 

Round the-world flight *167 

Testing airplane ribs *395 

Torpedo attack by airplane *389 
Undi r water photos from the 
air 1-1 

Wator-condenstr 234 *829 

Way of n ship In the air 156 

Zeprdln largest and fastest *288 
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BIOGRAPHY 

Munn Charles Allan 
HIOUX Y 

Darwin and rvohitlon 
Diaaase Hereditary Immunity 
I 1 i Iter-passers 
Malformations Cause of 
Men s creel posture 
Microbe ( h filiation and the 
Muscular fatigue Nature of 
Sleep* What is 
Thymus gland Function of 
BIRDS 

Sava the birds 

Sewage disposal Birds and 


880 

166 

247 

219 

167 

AS 

172 

400 

88 

231 

210 

*198 


URIDf FS AND rtINNbLS 

CnxUetun bridge *Kll 

lift bndg* Continui us-trafflc *101 
tteinforud con* rrte bridge *177 
Steel ir tut plect 1)8 Urns of *191 
Sydney Harbor bridgn *391 

Wilmington memorial bridge 319 
BUILDlNf CONSTRUCTION 

Hnum h of mud *233 

Moving house* *177 

Hd f 600 yiair old *32 

Sails * a uhc rapid dirny of 
huildlng Mtoiie 254 

lowtrs I )isHPr>earlnt, *387 

Wttrtte fur building materials 330 


C 

C MtAMK S ( LASS ETC 

Glass Shock proof 114 

LIIFMISTRY (So far x» possible 
Items in this floW ait more 


specifically Indexed searrh 
should be modi for headings 
■ uch as l*AI NTfl ani> vak 
NIS 1IEK PAl XX ANP Ft U’ etc ) 
Ammonia frim the air 32fl 

Ammonia xynlhenls 40 

Catalysis 309 

Criat and ctsil (ar *878 390 

Dust * xpbmions 157 

JlaTnlum wax dliteovcird II iw HK 
Hydrtigi n Prrtdurtnm of solid 2F8 
Ntrlcs 13- 2t)(> 28 i 3rtl 

Sulfur snd Itx many uxt« 2f ► 

Sulfur corrosion 107 

Thermal upaJe^ci nee in rrja- 
to Is 18 

CIT^ planning *90 


D 

DAMS See UArtK row Kit and 
airpPLY 

D3*S AND DVFINf See chfm 

I8TBY TKXTII.K* 


E 

FLFCTRH IT\ 

Gables f uvrr for *333 

t oIjIls Making high tension *1-1 
(. hJU s lallwuys klcctrlfvlng *3 1 
( umtiv* powers of electricity *i! 
KxtremiH Electric light *J93 

Mot*ir that solves fmwti factor 
problem *91 

Notes 18N OR -6H 443 414 

Short circuits Studying *193 

Sinn Nmv elerlne J81 

Speed Lleelrlutv and high 161 
Vmlablp barging *l3fi 

k NG1NF MtIN( 

( Ivil tngimerlng notes 6 - 18 H 
Hlstriy of cngintx .1 Ing 382 

FXP1 OSIVbS 

Dynamite Manufacture of *116 
Non fret-ylny high explosive *94 


r 

FIRF AND HUE PRI VENTION 

FxUiiKmxhing igidt d gas 
mains 81 

I in engine Mot ir-hikc *18 

Hoso-hnldcr for llrtnrw n 231 

Mine hre* 172 

llaelio mid plane vs forest fires * 199 
Studying fire risks *3H8 

FISH AND MARINF UMf 

Huala 1 (xxl of 219 

Orean depths Life in thi 176 

FOOD 

Brcnd Chitnlsfry of 2M 

< olorlng oranges IK- 

( daline you at l he *l<o 

Market basket Our dally 171 

Milk in nrload lots Sblj ping *-tl 
Pudieuriuitii It of milk 10J 

FORESTS AND FOKFST PROD 
UC3 S 

Big wheels Mot-oi drivin *Kl 1 
Drying pro<PRX by oionc Wvxxl 31 o 
F in hnxnrrix in fot st *4 9 

Log rafts In open ocean *-4 t 

lumbtr Man mink 2 j 0 

Pm king iHfii wllh luxsJbiJItJ S*l83 

Paint lircsorve wood Does *311 

lajii snws to rut veilttrs It I 

School U S FnriiMtry 490 

HJFIS 

Bad coal ntins family wash 1 01 

Coal C oinbnsti m (f stored -17 

l tivdlm vindt r j rtssure *-47 

Gasulin with molasses Test¬ 
ing 183 

Oil fu I «» « Uf< sHvei H4 

Rotary wnil-drilling 394 


( 

i AMFS AND TO\S 

Cami table Educational *267 

Mah Jong outfit *184 

Pokce-chip outfit *111 

Roller skate like lee skate *407 

CEO( RAI BY AND LXF1 ORA 
TTON 

California relief map *394 

Crand Canyon Running *228 

Pule 7 Dora land Ik near the 164 

CEOl OfJY 

Earthquake Cnuaex of *374 

Earthquake Lenaoits of *KM) 

Flshca and nil pools. Little 244 

Heat of the earth *98 

Oil a mineral 7 Is 280 

Petri leum Origin of 403 

Prehistoric flora New Ideas of*403 
Teapot Dome *224 


H 

HARnOR 

Channel*, Keeping open our *149 
HEAT AND HEAlINC 

Ammeter for h*«t *266 

Elsrtric heater *114 


Hot watur sysLem Portable *182 
Kteam heat without radiator 408 
Steam radiators Increasing 
ellltlcncy of 37 

HOUSLHOUI APPUANLES AND 
1 URNISHINC.S, 

Bath and kitchen in one *25B 
Bath spray +3RR 

Beans Cutting and stringing *408 
button polishing guard 406 

Cake-shell pan 181 

Chain bolt and alarm *267 

Chair cushion *2f6 

(omb t loaner *111 

Corn popper Rotary +112 

Drying tree 408 

Egg aepAnitor *27 8 

Faucet motor *17 

Fish (galcr *U8 

Frcnih fried-potato cutter *11- 
Friction s**l for fruit jars *89 
Hnxh cutter and howl *407 

Hook The vacuum *335 

Iron stores boat in soapstone *268 
Key hols Seif finding *89 

Knife and latch-kcy In one +IH1 
Knife sharpener *406 

Isiundry in cloaet **.54 

Nuraing bottle practice Bettor **-7 ft 
Padlock Keyb^sa *406 

Indlotk Different *4tl« 

I r«f hm. Machine for {fitting *88 
IVpi r and aalt shaktr *184 

IMra No more Juicclnu *49 

Rire-i talking ball *113 

Rolling pJn Kefrigemt^d *111 
Hawdust-caki. kindling *107 

Srali massage botUe *111 

Sciuhbmg pail *1G 

SsiiiwaUr plant In the hone J8I 
Soft drinks while you wnlt *40* 
Steel wire brooms 182 

Stoning cherries by machine +406 
Stralntr *11- 

Suit i use More room in the +1HI 
Ttthb silver Rack for 40o 

Toaxler 2611 

lollet bowl Ventilated 408 

Vnruum cleaner Baby giant +27>8 
Vcg( table rutler *111 

Vegetable wHsher *111 

Washer for any tub Electric +334 
Washing machine *265 

Whiil chair from any rocker *37 
Wlndrw guard. Disappearing *184 
Wringer Safety *263 


rr>F\S Scheme to aalvage 880 

1NDU81RV AND TKADF 

Accidi nt pieventlon +102 

DigvHl S A Industrial 

62 122 18b 340 414 

Elevutor Inti rk»cks *408 

1 ishernmn Nevosslty und *irO 
fold l« a f is made How 214 

( loeiry on wheels +818 

Indintltiul noUtt 

C 6 122 190 27. 314 4 if 

I anb rn 3hrie-<nlor signal *)I 
tight Industrial 01 

I iu-pJal, vhurra +IK2 

SnliLy goggles cxrmblneil with 
sp< claries *265 

8nf«ty Muwum +401 

Shm Safety first indontrlal *273 
MaU New ways l > liw Hi 

Stanches out of Industry Tak 
jug file *8*’8 

Suinir-bltwer ft I cunncry 176 

Tntyck* in factoiv *176 

I ns J ers 

Bcdbuk Fighting tLa *19’ 

Btxw S< ns* n or 297 

Earthworms 1 arn How 2 5 

Inmits IJnconmi m views of 
< »inm u *179 

Mo quito supprexglon 339 

Moth (heckinnting the *^48 

Moths nnd their control 899 

INVFNUON AND IA1ENTS 

Criminal n» Inventor *376 

Fiaudx Bill niimd at patent 297, 
Tnv« minus new and Interrating 

+ 3" HI *181 *253 *331 *406 
lnvmtlonn Recently patented 

*47 *116 *181 *261 411 
Frottdure 1 atent Office 228 


l ANCU \( E 

Auxiliary language 83 

Tremendous I 166 

Words Most used 231 

1 IGHT AND COI OR 

Color In nature 399 

Industrial lighting Better *91 

Hewing For faster *128 

LOCK Romance of the *78 


MACHINERY AND POWER 

Bv Her with 1 200-pound steam 
pressure JI2 

Engine that Is different *393 

Mechanical engineering notes 

128 346 428 
Mercury vapor Power from *80 
Pulley power Saving 830 

Steam engine without steam *]68 
Two-fluid engine Ths 84 

Water turbine Speeding *327 
MACHINFS AND MACHINE 
TOOLS 

Angie machine *39 

Angle tool »H4 

Bench-lathe, Portable electric *118 
Casting small parts by ms 
chine *158 

Crane scale 5-ton ill 

Gaging on the fly *267 

Gaging while grinding *407 


Gears machine for testing 181 

Hand ahaper Electric *328 

Hoist Air-motor *336 

Mloromitcr for decimals and 
€4Lhs *266 

Microscope for shop use *396 

Micrometer Four foot *183 

Pipe threader *2G7 

Riveting hammer *338 

Woodworker# machine *386 

MACHINES FX>R SPECIAL PUK 

POSES, 

Centrifugal extractor *836 

Cutting glass with machine *184 
Ice Sawing *814 

Sharpening I M0 chisels a day*327 
Shoes shined for ono cent *80 

Wlro-tylng machine *407 

MFDKTNF AND SURGERY 
Abrams investigation Our 

*16 87. *169 *240 *318 *883 
Anesthesia New technique of *31 
Eluotrlclty Curative powers of 11 
Inner body Photographs of the 376 
MERCHANT MARINE PLEA 
SirUB BOATS ETC 
Merchant marine Hoovir on 84 

Merchant marine Hopo for th, 16h 
I incm growth *104 

Propeller Shrouding the +237 
Turbocrleetrlc drive *889 

Water Jet propulsion *249 

MFTAtS M ETALLURGY 

Blast furnaces *234 

Cast iron into steel Changing 334 
Magmtic analysis of ftocl *818 
Mlisabe mines *109 

Molybdenum *167 

Notes 78 1*8 196 348 118 

Ore ships of the Girat I<akrtit *3(12 
Mori industry ( rowth of *6 28 

MU'el melt from the Inside * *247 

SUel Story of 

*28 *109 *162 *284 *810 *896 
^trnio* Measuring lift 

Stresses. VJbubI nbwrvation of*121 
Transparent mitals 18*. 

Vupurisixl metal 333 

METEOROLOGY 

Ball lightning 212 

Fog alarm operated by a hair *267 
Fogs, London 94 

Hare and mist 38 

Sky h> day *402 

Snowfall dwremalng Is 401 

Stiowslldeu *494 

MINTS AND MINING Slo bIbo 
HbLB Mtrrxia 

Cold mine Submarine 174 

Mine firvs 172 

Mining notes 60. 129 199 860 420 

MOTION PICTURE^ 

Doubling Arid of vision *106 

Class globe Motion analysis of 
breaking *398 

Mayflower of steel Movie M -1 

Rapid motion analysis *106 

Slcreoplicon film machine *27»7 

Ihlef <»f Bagdad production *169 

MOTORGYGLES AND MOTOR 
BOATS 

Mut< nyrlp All weather *388 

MUSK AND INSTRUMENTS 
Paring needle without icmov 
Ing Mil 

Thonograph Deaf mans *405 

J iano ki yboard obsolete i Is the *J7 

N 

NAVAT AFFAIRS See also orp- 

NAMK AND AllMOlt 

Alrplano-liattlesbll controversy 380 
Bombing the battleship *-6^ 

Criomdj *320 

liydrtHrniphlc ollne 85 

life on hoaid C dorado *30 

1 oat treaty atan ling *120 

Torpedo attack by airplane *389 

NOTES Misci llnnenua 

62 135 119 209 U7 416 


OFFICE APPLIANCES AND 
FURNISH1NCS 

Brush for iypewuter *261 

Envelopes m lap nlng *JR 

Fountain pen I uldlc *336 

1 en nnd pencil in one 38 

Ruling pen tubular *181 

Seal Vest pocket *181 

Ol D thnvH Ihe good 308 

ORDNANt E AND ARMOR 

Gun eAtatttrophra *164 

Mnchino-gunnlng auto bandits *261 
RiQe bullet. Wandering 269 

Three guns for price of one *40 


PMNT pot hangert *86 *176 *268 

PAPER AND PULP 

Paper Making * *241 

Paper Testing quality of 263 

PATENTS Sc*, invention* 

Pearli Natural and culture 330 

PFN The mischievous 306 

PITONOCRAPH S«t MtiMC 
PHOTOGRAPHY 

Enlarger Automatic *884 

Flashlight gun *408 

Photo-*culnt«r* *108 

TLANTS AND PLANT BIOL¬ 
OGY Sea also auric it ltd ms 
A rboretum Arnold *102 

Banyan tree *403 

Cactus Giant *4(>A 

Flowers that dislike music 246 

Grafting cotton on mulberry 113 

t ichert* 99 

Nerves of plant* 367 

Photograph* of mleraaeopto 
plants. Color 467 

Truffles and truflte hunters *312 


PRINTING ARTS 

Ruled Jobe, Now way of eet- 

PSYCHI& INVESTIGATION **** 

Ad von tune at home 20 

Investigation advances. Our *66 
Investigation to date Our 366 

Telepathy end radio 182 

Telepathy Experimental *804 

Thirty Years of Psychic Re¬ 
search 160 

PSYCHOLOGY 

Auditory masking of pure 
tones 406 

Behavior and reflexes. Human. 119 
Chemical acno» 177 

Color Psychology of *108 

Psychology and criminal return 
slblllty 899 

Seeing For faster *326 

Sense of time 222 

Vision and mental powers 826 

PUB11G conscience 236 

1 LTMP Novel *316 


RADIO 

Broadcasting in 19<.4 *301 *302 

Conditions of reception 157 

Headphones Four-pole *118 

Muinum Unique radio 177 

Nuteti 62 136 204 284 366 480 
Translndurtor *111 

War department radio net 496 
RAILROADS 

Car-pump Rotary *329 

Chiles railways Electrifying *84 
Corkscrew railway *88 

Dining car profits 167 

Driving locomotives with a 
charge of strum *98 

Locomotive of Lhe future *386 
Monorail *249 

Moving platform rapid transit *28 
Notes 67 353 

Pullman-car hammock Exit 
tho *95 

Scrap Raving dollars by salv 
ing *242 

Steel wheels *86 

Tie* of concrete in India *387 

Window opener *407 

Wooden rails *287 

RIVERS AND CANALS 

Canal put us« Old 895 

Diesel driven motor fc, ry 111 

Panama Canal sultlcl, at 308 

Panama flood tHO 

ROADS AND STREETS 

Accident data Gathering *312 

1 enoe you can t drive through *408 
Getting together on the traffic 
problom 384 

I*nw va 48 One 90 

Road center White band on *406 
Ruuds from clovei and suvi 
dust 11 4 

Seales Oregon road *895 

Slag concrete roads 248 

Traffic and the law *18 

Twin trails highway *91 

Untangling nur automobile laws*2J2 
HOI E 

Clnmp for wire rope Safety *38 

Splict for wire rope *835 

Whe rope Testing *105 

RUBBER in water Disposing 406 


S( IF Nt E 

British Association *66 

India Science in 176 

Magnetic susceptibility of gases 334 
Mathematics Unity of 84 

Notes 208 

Relativity and mndirn physics 170 
SMOKING APPUANLKH 

Cigar-box humidifier *£54 

( igar Unbreakable 267 


TEI Ef RAPII AND TELEPHONE 

Blloncer for navy use 88 

TEXTII FS 

HtankeU Science and *86 

Loom in hand satchel *408 

JHEAIER THE 

Miracle production *228 

Scenery on building block 
principle *96 

Theater without a stage +2Z8 

TIME AND TIMEPIECES 

Clock that doe* not tick *171 

Watch springs break Why 107 

1 0OLti (HAND) 

Hack saw blade tbat improves 
with age *105 

Lawn mower Self sharpening *886 

Row shears *114 

Soldering iron for small jobs *182 

Solder-pot. Thermoetatic *112 

Wrench, Automatic *111 

Wrenches of chrome-vanadium 
sted 181 

TRAFFIC Hw mmm and *thbti 


WATER POWER AND SUPPLY 

Arkansas water power *174 

Beavers aid Irrigation When *761 
Concrete flume *848 

Flood Next groat *64« 

Hydroelectric giant *164 

Irrigation In Hawaii *321 

Rail car used In building dam 69 
Water pump* Itself. Where *27 
WEIGHTS AND MEASURES. 

Russian metric rule 171 

X-RAYS X 

Scattering by hydrogen 406 

Ejection of photo-electrt*u by 40# 






Seven Fordsons 
Save $29,578 Annually 


In every business where hauling or delivery of 
matenals is a factor, the Fordson tractor pro¬ 
vides an ideal heavy duty haulage unit 

One of the best examples of Fordson Economy 
is found in the experience of Julius Seidel 
Lumber Company of St Louis, one of the 
largest wholesale and retail lumber companies 
in the Mississippi Valley 

A fleet of seven Fordsons replaced twenty 
teams of mules and one 3Vfe-ton truck for yard 
work and local deliveries This arrangement 
represents a reduction of $9,000 in equipment, 
eliminating fourteen drivers saves $20,384 
yearly, while the difference in operating and 
maintenance expense amounts to $9,194 


Not knowing a test was being made, a driver 
with a Fordson and trailer hauling 6,000 feet of 
lumber on a one per cent up grade, including 
five slow-ups for traffic, averaged 11 miles an 
hour and returned over the same route with 
two slow-ups at sixteen miles an hour 

The total operating cost of the Fordson, includ¬ 
ing driver’s wages, averages $7 39 a day Con¬ 
sidering that one Fordson costs but one-third 
the price of a two-ton truck, and can haul more 
than a seven-ton truck, the Fordson owner is 
combining economy with the highest type of 
heavy haulage efficiency 

Perhaps you too can increase the margin of 
your profits by reducing your haulage costs 
with a Fordson 


Any Authorized Ford Dealer has facts and figures that will 
show you how you can profitably Fordize your business 

Fordson Tractor $420 F. O. B. Detroit 



CARS • TRUCKS • TRACTORS 
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MI CARTA for GEARS 


i nco o « ►at off : 


is Quiet 

Strong 

Durable 


and Light 


M ICARTA is the material of endless possibili¬ 
ties It has a great many unusual properties 
Pratically every manufacturer can use it in his 
plant or m his product to supplant other materials 
less satisfactory 

For gears particularly it is giving service of 
tremendous value It succeeds in quieting noise, 
reducing wear and introducing economies that 
materially improve working conditions and lower 
production costs 

Micarta machines, drills and taps easily, is a non¬ 
conductor of electricity, takes a high polish, and can 
be manufactured in any special shape. Insoluble 
m all ordinary solvents 
May we quote you prices ? 

WEST1NGHOUSE ELECTRIC & MANUFACTURING COMPANY 

Offices in all Principal Cities Representative* Everywhere_ 
















